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ox  THE 

MANUFACTURE  Qi-  GLASS  FOR  V^BLS 

KMPLOYEt>  IN 

CHEMICAL  RESEARCHES. 

By  Proftisor  J.  S-  STAS. 


Ix my  researches  "on  the  Rcat<rocal  Rtlatious  of  AU>m!>: 
Wt^is''  I  hav«  sUted  that  the  ordinaiy  glass  of  which 
IMOIU.  flasks,  Ac.,  I»  madCt  gives  np  to  nitric  and 
MrecMoric  acids  at  the  ordinary  teniperaturc  traccR  of 
venetals  it  contains.  Tn  such  veasds  it  is  impossible 
to  evaporate  the  purest  acid  to  drjmess  without  leaving 
»  -' au  rt'vuhie.  Hard  Bohemian  glass,  know  n  as  ri/ra<-- 
.V.i,ijid  in  (;fneral  all  glasses  having  no  alumina,  and 
containing  cm-lss  of  silica,  resist  for  an  almost  indefi- 
nite time  llif  riLtiiiil  of  hot  cnpcrritri^wd  aci:!s  :  b  it  the 
cninuuthirc  o{  h;iiliMjns.  n.nsks,  ,inci  u  ttjrts  iii  ii_lV,i^t<jry 
elass  presents  great  diAicultie*,  the  most  skilful  workmen 
not  being  always  able  to  work  in  it  when  articles  rxre  re- 
taired  of  an  eirtra  largo  size.  I  have  had  this  difficulty 
necroently  bcotifllt  before  me. 

WiihiBg  to  aacett.ain  what  slumid  be  the  composition 
of  class  which  would  be  at  the  same  time  anaffeSed  by 
acidii  and  sufficiently  fusible  to  be  maoipBlated  with  no 
great  difficulty,  I  decided  to  carry  out  some  experiments 
on  this  manufadure  in  an  aQual  glass  house.  These 
mearches  showed  me  that  a  glass  having  for  bases  sodium 
and  calcium,  if  it  contains  a  sufficient  cvcess  of  silica, 
resists  acids  almost  as  well  as  relr  ictorv  Hohemian  glass, 
hiv.nf;  for  bases  pot.T-sium  nml  t.iLluni.  Hi!t  :t  is  known 
thaiasniKiurc  of  equal  molecular  wcijjlni^of  the  carbonates 
of  Mdium  and  potassium  is  much  more  fusible  than  the 
most  dnible  of  either  carbonate  by  itself;  starting  from 
this  Aft,  I  have  been  led  to  the  cndcivour  to  replace. 
im  the  composition  of  refra^ory  glass  unattacked  by  acids, 
ajmtion  of  tlie  iKrtasaium  hjr  an  equivalent  quantity  of 
■Mtam.  The  result  has  completely  verified  my  anticipa- 
Hone. 

I  started  fruni  fact,  that  to  oinain  a  glass  very 

refractory  and  unattacked  by  acids,  having  for  basesi 
]iota*!>itim  and  mldnni,  it  should  contain  about— 

Silica  75'oo 

Oxide  of  potassium  ..  ..  15*00 

Oxide  of  calcium     . .    .  t    . .    . .  10*00 


TOO^ 

Upon  replacing  in  Midi  ■  gliM  half  of  the  potasnvm  by 
Its  equivalent  of  sedium,  we  have—  * 

Silica   77T» 

Oxide  of  potaasinm   7*70 

Oiide  of  sodium..    ..-   3-00 

Oxidt  of  caktmn     . .  loi^jo 


In  ibis  glass  the  bases  are  in  the  proportion  of  one 
atom  of  calcium  (Ca"s«40)  to  one  atom  of  potatsloin 

and  one  atom  of  sodiumi 

With  these  data  I  made  some  tri.ilson  a  manufaduring 
scale  ;  using  lor  thi-  purpose  fin>',  pure  s.^nd  employed  in 
the  m.mufacmre  ot'tryiital  glass,  innnoc.irbonale  of  potnR- 
siuni  as  jiurt'  it  comes  from  the  !■  nt;hsh  work.s,  puritled 
bicarbonate  of  sodium,  and  carbnnntc  ui  calcium  in  the 
form  of  white  marble,  finely  piilvrriscd  and  passed 
through  a  silk  sieve.  These  materials,  in  appropiiato 
quantities,  wrere  intimately  mixed  with  ten  or  twelve  per 
cent  of  their  wei;;ht  of  arseniotis  anbydride,  and  wcfO 
then  submitted  in  very  reiraidory  crucibles  to  a  heat  ttfoog 
enoagh  to  bring  them  to  a  suflicient  slate  of  Anion  Ml 
enable  the  glaM  to  be  worked.  The  addition  of  this 
enormous  quantity  of  arsenious  anhsrdride  was  made  by 
the  superintendent  of  the  glass  works,  with  the  objed  of 
tr.ure  readily  ili-terniinin'.;  the  lifUH-f.idion  ot'  the  masS.  I 
tonlVss  I  cannot  unclfrstJintl  ihf  action  of  this;  it  pro- 
duct-:!. li(>\\f\cr.  :i  )  otl:t-r  ;n^.onvi'nii;nLC  than  filling  the 
air  NMtli  torrents  of  poisonous  matter,  and  analysis  ba* 
s  itisticd  me  that  no  trace  of  the  arsenic  employed  remiitta 
in  the  glass  produced. 

Operating  with  the  proper  proportions,  two  meltings 
were  effeded  npos  tokrably  large  quantities.  With  the 
Klass  obtained  I  bad  balloons  with  lon^  necks,  mat< 

rasses,  s^mall  fla.--k^,  cylinders,  &c.,  blown.  The  larL-i."-'. 
baljoijii  wh;cli  an  r -..cfllL-nt  workman  hucci-c-dcd  in  making 
hcM  .ihout  t'o'.ir  litre  ^;  the  cajiacitv  of  tin-  uthcr  billloons 
vani-il  iVom  \>in;  lu  ihrtc  hires.  1  he  sides  of  the  sphere 
werit  ki-pi  thick  enough  to  be  able  to  resiht  tlic  traction  to 
which  the  glass  would  be  exposed  by  the  shriniting  ea- 
perienced  by  nitrates  v.-hcn  solidifying  after  Awion. 

This  glass  had  »  yelkiwish  refleaion ;  it  waa  asm 
siv-cly  hsrdf  but  little  claiUc,  and  aa  him  ftom  bygm- 
metric   propertiea   as  the   best   rcfraAory  glass  of 

Bohemia. 

I  toftk  the  trouble  to  -submit  to  an.nlysis  some  fra^^inenls 
of  two  balloons  from  dittercnt  twitches;  these  balloons 
were  broken  after  having  been  used  for  my  experiments. 
Tliey  contained — 

Silica       ..    ..    76*4  773 

Oxide  of  potassium             ..  7'i  6'2 

Oxide^of  sodium   39  6-5 

Oxide  of  calcium  10  6  10-0 

loo'o  100*0 

In  these  analyses  1  determined  direAly  the  silica,  and 

the  oxides  of  potassium  and  calcium.  Tlie  oxide  i>l 
sodium  was  estimated  by  difference,  i  he  glai»i  also  con- 
iaini'1.1  .1  little  alumina  thriviil  from  the  crucible;  I  did 

I  not  weigh  >t ;  the  numbers  for  the  sodium  are  therefore 

I  that  much  in  excess. 
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ON  THB  ESTIMATION  OP  CARBONIC  ACID  IN 
MINERAL  WATERS. 
Ily  PMftwor  FRESENIUS. 


Wksm  smiaoniacal  solution  of  chloride  of  calcium  or 
barium  ii  aUbed  with  cwrbonic  acid,  the  meula  aic  not 
precipitated  inmedisttty  in  the  vtate  of caHiaaailWi  The 

author  formerly  stated  that  this  was  due  to  fhe  pievions 

formation  of  carbamate  of  ammonia,  whilst  M.  Carius 
attr'r  i;t'  1  it  to  the  solubility  (-f  the  prtc  imitated  carbonates 
in  sai-ai.iiiioniac.  '1  tie  aiitliur  has  rL-pcalcd  several 
experiments  in  support  of  his  view  df  the  case;  \vkcn 
chloride  nf  talcium  is  addt-d  to  a  frcshlv  prepared  solutioa 
of  carbonate  of  ainnionia,  the  liquid  is  at  first  clear,  but 
gradually  becomes  turbid.  If  the  solution  has  bfcn  made 
about  half  an  hour,  the  precipitate  forms  immediately. 

To  an  ammoniacal  solution  of  chloride  of  calcium,  add 
twice  its  volume  of  water  charged  with  carbonic  acid,  and 
it  remains  clear  for  a  quarter  of  an  hour ;  after  twenty 
hours  the  precipitation  was  not  conplctc  and  the  filtered 
idd  immediately  precipitated  with  a  diluted  »oluUoo  of 
cartenate  of  ammonia.  A  diluted  ammoniacai  aolution 
of  cMoridc  of  calcium  waa  treated  by  a  eanent  of  carbonic 
acid  for  five  minutes ;  it  did  not  become  turbid  at  once. 
When  two  drops  of  a  solution  of  carbonate  of  ammonia, 
in  ao  parts  of  water,  were  added,  the  first  precipitate 
dissolved  when  agjtaced)  bot  a  third  drop  lendeKd  h 
pcrmament. 

Dr.  I'resenluK  concludes  from  these  experiments  that  there 
m  at  first  a  fortnaiionof  ammonical  carbamate,  u  hich  only 
changes  slowly  into  carbonate ;  this  transformation  is 
rendered  very  rapid  by  beat.  The  presence  of  chloride  of 
aiiiaioiiiiim  oas  no  influence  in  these  phenomena. 


ow  A  nw  raoccm  or 

elementary;  organic  analysis, 

rOVNDKO  ON  THE  A.NALYSIH  OF  THE  OASBOUS  PaODUCTS. 
By  M.  F.  SCHULZE.* 


Burn  the  substance  to  be  analysed  with  chlorate  of 
potash  in  a  tube,  having  previously  sealed  and  exhausted 
It ;  then  submit  to  analysis  the  gaseous  mixture  produced. 
The  advantage  of  this  method  is  the  small  amount  of 
material  necessaiy;  the  analyses  cited  as  examples  were 

Erftamed  with  from  5  to  13  milligr.  of  matter.  M. 
hvlae  iatrodttccB  the  mixture,  .together  with  rather 
move  than  cnon^  cMoiate  fat  complete  cofltbttttten*  into 
a  corabuMion  tube,  sealing  it  at  one  end,  and  draw- 
ing it  out  of  the  other;  after  having  exhausted  and 
measured  the  pressure  of  the  remaining  air,  he  seals  the 
tube,  shuts  it  up  in  a  ^un  barrel,  and  heats  it  to  a  dull 
red  heat  for  twenty  minutes.  When  cold,  he  breaks  the 
point  of  the  tube  under  mercury  and  collects  the  ^as  in 
a  eudiometer.  By  measuring  the  quantity'  of  carbonic  acid 
formed,  and  abiorbin;:;  it  by  potash,  are  to  be  found  all 
the  eiementit  necessary  for  the  calculation  of  t!ie  tompo- 
sition  of  an  organic  matter  Lontainin>;  only  carbon, 
hydrogen,  and  oxygen.  If  the  carbon  absorbs  its 
'  amount  of  oxygen,  and  the  compound  is  a  body 
ling  to  a  hydrate  of  carbon,  such  a<<  istarch,  the 
material  obtained  is  exadly  equ^  to  the  an^ount 
of  oxygen  supplied  bv  the  chlorate  of  notaah  used.  If 
OMR  giat  be  found,  k  ft  because  the  body  containt  more 
oxygen  than  is  needed  to  bam  all  its  ^daogen  ;  if,  on 
the  ctmtrary,  there  n  less  gas,  it  is  becauae  the  body  con- 
tained an  excess  of  hydrogen  with  resped  to  its  oxygen 
in  the  constitution  of  water.    5.5  milligr.  of  cholcsterme, 

*  Zeitscbrift  I'ur  AaaiytiKbe  Chsmie,  t  v.,  p.  339.— Zeiucbiifi  fur 
"~ — '  BT,  Nr.|  t,  iii  •  ^  3H> 


burned  with  60  miUi^'r.  of  chlorate,  gave  (after  allowing 
for  the  air  remaining  in  the  tube)  9*6667  c.c.  of  gas  (at  o" 
under  one  metre  pressure).  The  60  milligr.  of  chlorate 
furnished  12483  c.c,  of  oxygen;  the  difference,  2-8177  ex., 
is  the  quantity  of  oxygen  corresponding  to  the  quantity 
of  hydrogen  which  was  not  burnt  by  the  oxygen  belongiog 
to  the  cliolesterine.   Again,  2*8177  oxygen  bttnw 

0-6664 milligr.  oftAdvogenjsw^ia'i  per  cent.)  TneMMmtt 
of  gass  aborbable  By  potash  is  i6''566  nuUige,  dT  ontonis 
acid,  corresponding  to  4'5iS  milligr.  of  carlwn,  MJ  H'MS 
per  cent.   The  complement,  that  is  to  say 

ioo-(i3*x  +  8a*i45)  -  5*775, 
correaponds  to  the  water  formed  by  the  oxygen  in  the 
cholesterine,  and  a  part  of  its  hydrogen,  say  5-133  per 

cent,  of  oxygen  ana  0*639  of  hydrogen ;  on  adding  this 
last  number  to  i2'i,  there  remains  12*74  pcr  cent  of 
hydrogen.  These  numbers,  compared  with  thOie  calcu* 
lated  from    the  composition  of  cholesterine, 

(C-S3'85  H  =  ii,8;  0«4'3) 

do  not  appear  satisfactor)-,}  In  tlie  combustion  of  a^rotised 
matturb,  nitrogen  may  be  obtained  (after  an  estimation 
of  the  carbonic  acidi  by  absorbing  the  oxygen  with  a 
stick  of  phosphorus,  but  the  results  are  not  very  corred. 
As  to  chlorinated  r:iatters,  the  author  cffcds  their 
combustion  with  oxide  of  mercury  ;  the  chlorine  remains 
in  the  condition  of  a  mercurial  chloride,  in  which  it  may 
be  estimated  by  decomposing  the  chloride  by  potash. 


ON  THE  ESTIMATION  OF  LEAD  BY  PRECIPI- 
TATION IN  A  METALLIC  STATE. 
By  M.  F.  STOLBA: 


To  estimate  lead  by  this  method,  the  author  treats  both 
soluble  and  insoluble  lead  combinations  with  sine  in  the 
presence  of  water  acidulated  from  time  to  time  with  hydm- 
chloric  acid ;  the  redndion  is  cflieAed  at  the  temperature 
of  the  water-bath  in  a  platinum  capsule ;  the  iMd  it 
deposited  partly  on  the  sides  of  the  capsule  and  partly  on 
the  sine,  whence  it  is  easily  dislodged.  When  the  reduc- 
tion is  complete,  which  is  easilv  discerned  by  a  clean 
surface  of  the  zinc  remaining  brilliant  in  the  liquid, 
decant  andwuiih  tlie  spongy  deposit  of  lead  with  water.  As 
pure  water  relight  dissolve  small  quantities  of  lead,  the 
author  recommends  an  addition  of  a  drop  of  sulphtlric 
acid.  After  washing,  dry  the  lead  ftr^t  in  a  water-bath, 
then  at  about  200^0.  Even  then  its  exact  weight  cannot 
be  ascertained  becnu<>e  it  has  undergone  a  partial  oxida- 
tion. After  weighing  it,  the  oxygen  absoroed  must  be 
ascertained,  which  may  be  done  by  Mohr's  volumetric 
method — namely,  by  treating  the  lead  vnth  a  weak  standard 
solution  of  nitric  acid.  Wash  the  dissolved  oxide  of  lead, 
and  add  a  standard  alkaline  solution  until  it  begins 
to  produce  turbidity.  The  quantity  of  oxide  of  lead  ia 
given  by  the  diflemnce  in  the  standard  of  the  mtrib  acid 
before  md  after  its  adUon  «o  the  kad. 


Explosive  Powder  for  Blasting  Rocks,  Ac. — Experi- 
ments have  recently  been  made  in  a  cutting  for  a  tunnel 
at  Milford  between  Nobel's  nitroglycerine  and  the  ex- 
plosive powder  which  is  manufafturcd,  wirhout  danger  of 
decomposition  a  spontaneous  explosion,  by  Mr.  Horslcy. 
The  preference  was  civcn  to  the  powder  not  only  for  its 
power  when  exploded  in  a  particular  kind  of  cylinder,  but 
alas  for  its  economy,  and  its  greater  safety  in  use  and 
storage.  It  requires  a^temperattire  of  475*  to  ignite.  It 
has  been  tried  and  approved  by  the  Admiralty,  and  ia 
much  liked  by  mlnen,  uno  say  they  are  atald  cf  Uaatiag 
oU,  and  think  g«i>cott<m  oaelcM. 
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Professor  Tyndall  on  Heat  and  Cold. 


HEAT 


AND 


COLD; 


A  covMB  or 

SIX  LECTURES* 
[Aia^td  to  a  yuvtmit  tuUlitwy)^ 

WUVMW  AT 
THE  IIOYAL  INSTITUTION  OK  GRBAT  BRITAIN, 

{CHStSTilAS.  i^-S), 

BY 

JOHN  TYNDALL,  Esq.,  LL.D.,  F.R.S. 
Lecture  I. 

The  stturt  of  heat,  tti  the  variMif  moAtt  nf  i;enrrattni;  it.— PriAioil 

and  combustion.— Changf a  uf  volumr  piviductJ  heat. 

I  wi&hcd  very  much  indecJ  to  be  able  to  v.rite  out  notes 
of  these  leAures  in  order  lh.it  you  iiii^ht  tjkc  thuso  notts 
home  with  you.  and  th.Tt  thi'\  nii^-ht  liL-lpyim  to  riimcmbtr 
» hat  I  spaic  here.  Hut  I  ha\  c  been  so  very,  very  busy 
with  other  matters  so  very  hard  at  wotk— that  I  have 
found  it  perfeAly  impossible  to  write  out  and  to  get  printed 
those  notes  wbicb  i  now  refer  to.  In  fadl,  I  wished  ver>- 
much  indeed  to  avoid  giving  this  course  of  lectures  alto- 

f ether,  in  coiuequcfice  of  the  heavy  labours  of  another 
ind  that  I  have  been  engaged  in,  but,  however,  eome 
Mnde  of  mine  laid  that  thclsoys  and  girle  here  preaeiit 
woold  take  it  veiy  unkindly  of  me,  and  would  think  that 
I  was  negleAine  them  if  I  did  not  come  forward  and  give 
this  course  ;  and  inasmuch  as  this  is  a  thing  I  did  not  wish 
you  to  think  of  tne.  1  thought  it  best  to  coiiu-  fi>r\varJ  and 
to  do  the  btst  tliat  1  tan  under  llie  cirL'.imstances.  Of 
coarse  your  not  havinj;  thusi-  notes  lo  brin^'  thir,i;s  back 
to  your  minds  vill  render  it  all  the  more  nect:ssar\'  on  vour 
part  to  giv  e  nie  the  utmost  possible  attention,  to  endeavour 
to  understand  all  I  say, — and  indeed  at  tlie  very  iitarting 
I  shall  have  to  bring  some  very  difficult  matters  before  you 
that  will  require  a  concentration  of  attention  on  your  part. 
Bat  I  caleuate — and  I  know  I  can  calculate  with  confi- 
doaca— upon  your  attention  ;  and  if  you  give  me  that  at- 
tcotioili  as  I  am  sure  you  will,  I  h.ivc  no  doubt  we  shall 
fet  on,  on  the  whole,  exceediof^y  well  together.  (Ap- 
phuie). 

Now,  I  tnppOte  all  of  us  twenty  tlines  a  day— perhaps 
IttOre-«>ake  use  of  the  ivord  "  Every  boy  here  pre- 
sent says,  "I  eat,"  "  I  drink."  "  I  sleep,"  I  feel but 
perhaps  very  few  boys  or  girls  either  ever  ask  themselves, 

••  Who  is  this  /  tl'..it  co(.s  all  tViesi'  things  and  i:'  ymi 
went  to  the  bi^'t;i.-st  man  in  the  world,  «ir  tht:  yreateat 
philosopher,  you  vvould  puzzle  him  exceedingly  if  you 
asked  him  "  \V'ho  -.s  this  /  ths!  sleeps,  and  drinks,  and  cats, 
and  feels  ?"  In  fait,  phil^j-.opher  ;.  great  .i*  they  v.r.ry  lie— 
and  great  they  arc — find  that  there  arc  thing.'s  altogether 
beyond  their  knowledge  and  beyond  their  power  to  under- 
titand,  and  this  wonderful  human  /  is  one  of  those  things. 
Hence,  I  do  not  want  you  to  be  able  to  answer  me  if  I 
ask,  Who  is  this  / — what  is  this  / — that  sleeps,  and  drinks, 
and  cats,  and  feels,  and  makes  use  of  its  senses  ?  In  fadt, 
as  I  have  said,  the  best  of  us  know  vetv  little  about  it ; 
but  we  know  a  gnat  deal  of  that  iKcobar  Instrument  by 
which  the  7  operates  upon  the  world,  and  by  which  it 
understands  the  things  that  are  going  on  in  the  world, 
and  that  instrument  is  the  wonderful  human  body.  When 
v.e  examine  that  body,  looking  into  its  interior  parts,  we 
find  bones  .and  blood  and  mustleH  and  tissues  of  various 
kinds;  and  pa«s!nf»  throu^  these  muscles  we  find  strings 

•  Reported  verbatim,  by  permission  ol  the  Author,  (or  this  journal. 


of  '.shit'sh  matter  strings  g>^ing  (rum  the  spinal  marrow, 
and  S  -iin;;  f  rom  :i  mass  of  matter  that  rests  in  this  wonderful 
cavity  called  the  head.  I  say  those  strings  of  whita 
matter  go  through  the  body,  and  they  an 
nurra  f  and  it  is  \^  the  intervention  of  these  nerves  and 
this  wonderful  bnun  that  we  human  beings  arc  able,  so  to 
say.  to  hold  converse  with  the  world  round  about  us.  Now, 
these  nerves  tiansmit  the  impiessioua  fnim  without.  If  I 
prick  my  finger  a  nerve  is  enetfledi  it  is  lacerated  by  the 
pricking  of  the  pin  or  the  penknife,  and  that  nerve  thus  lace- 
rated sends  mtellit;ence  through  itself  up  along  the  arm  to 
the  i)rain  ;  and  until  it  arrives  at  the  brain  you  do  not  feel 
anything;.  I:  travel*  up  to  the  bra;ii  at  the  rate  of  about 
iSo  feet  in  a  second.  This  is  one  of  these  wonderful 
tbiiu;s  that  have  been  measured  by  able  men.  Youdouot 
feel  trie  exact  mom'-nt  vour  finijer  is  pricked. 

Now.  what  the  nerves  ill  all  the:,e  cases  convey  to  the 
brain  is  something  in  the  n.tture  of  motion  ;  and  in  order 
to  enable  you  to  form  an  idea  of  this  motion  I  have  ar- 
ranged a  little  experiment.   And  here  I  must  call  upon 
that  power  which  every  boy  and  girl  here  possesses — that 
wonderful  power  which  is  sonetimes  called  "imagina- 
tion"—the  power  of  ptduriog  things  before  the  mind.  I 
would  ask  yott  to  pinue  one  of  these  aems  going  through 
the  body  to  the  brain ;  and  t  would  ask  you  to  figure  that 
nerve  burned,  we  ^rilt  say.  Now,  how  are  you  to  conceiv* 
of  this  nerve  ?   The  nerve  is  made  op  of  very  minute  par- 
ticles to  which  we  give  the  name  of  "  molecules "  or 
'*  atoms."    They  are  sometimes  called  atoms.    In  fart  a 
molecule  is  an  aggTe-;ate  of  atoms.    But  what  I  want 
you  to  clearlv  realise,  and  whicii  is  perfectly  in  your  power 
to  realise,  is  that  these  nerves  are  composed  of  little  par- 
ticles— |I  do  nut  care  about  the  name,  whether  "  atoms" 
or  ** molecules"  1  ;  ,iud  if  von  disturb  tlie  end  of  any  nerve 
—if  yon  burn  11 — it  you  prick  it — what  you  do  there  is  that 
you  impart  molion  to  the  body.    This  motion  runs  along 
the  ner%'e,  and  when  it  reaches  the  brain  it  diKlares  itself 
in  some  form — of  pain,  or,  it  may  be,  of  pleasurs.  Now, 
how  is  this  done  I  You  may.  in  faA,  consider  those  nerves 
to  be  like  thetdegrapbic  wires  that  go  through  the  streets. 
You  bavu  seen  them  passing  chrongb  the  air  of  Londoa ; 
and  theM  telegraphic  wires  cairy  messages  to  and  fio 
through  various  parts  of  London.  1  say,  you  may  consider 
the  nerves  as  being  represented  by  those  telegraphic  wires, 
and  you  may  consider  the  brain  a  great  central  station,  so 
lo  say,  Willi  which  the  ner\es  communicate — to  which  they 
comtnunicate  their  rocRsai,'es.  and  from  which  they  receive 
their  messages.     In  order  to  make  this  plain  I  have 
have  lu  re  arranged  a  little  experiment — very  simple  indeed. 
Vou  tan  make  it  yourselves  with  the  glass  balls  tised  in 
the  game  of  solitaire.    Vou  see  I  have  there  a  series  of 
these  balls,  and  1  want  to  enable  you  by  these  balls  to 
c  r.ceive  how  motion  is  propagated  through  fhe  necvSS. 
There  is  nothing  shot  through  the  nerves  :  the  motion 
is  communicated  from  narticle  to  particle.    Obserxe,  here. 
If  I  take  hold  of  thisoall  and  strike  it  against  the  iirst 
ball  of  this  series,  you  will  observe  what  occurs.  The 
motion  will  be  transmitted  through  all  the  series  of  balls. 
Each  ball  will  tske  up  the  motion  ^ven  to  it  by  the  pre- 
ceding one.  and  pass  it  on  to  its  neighbour,  and  thustho 
motion  will  go  throuf;h  the  entire  series  so  that  the  last 
bill  of  the  serifs  \::\\  be  the  only  one  afteited.  Observe 
how  the  List  hall  is  detached.    There  it  -joes  away.  The 
moment  1  hit  this  first  ball  the  terii-.lnal  ball  llie'  off. 
Now.  in  Slime  such  way — in  a  way  honiev.'Iiat  analot^ous 
to  this    1.  motion  propagated  to  the  bram.    Allow  this 
bell  U>  represent  the  biain.    Now,  if  we  lake  our  series  of 
balls  thus,  and  strike,  as  I  have  said,  the  hrst  ball,  the 
blow  will  be  communicated  to  the  terminal  ball,  and  that, 
liberated,  will  strike  against  the  bdl.    The  sound  of  that 
bell  is  something  like  a  signal  civen  in  the  brain.  [The  bell 
was  sounded  in  the  manner  indicated.)    Here  you  have 
the  motion  transmitted  from  the  first  ball,  and  ftnally  the 
bell  is  thus  afEected.  In  the  way  somewhat  rudely  aod 
roughly  represented  by  this  experiment  thfe  aaotiOii  1* 
transmitted  to  the  brain,  and  wh«n  it  reaches  the  brain  it 
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k  Itself,  M  I  have  nuA,  as  pleasufe  or  pain,  as  the 
lybe. 

Now,  naving  exerciiod  jrour  imagiaation  upon  thoM 
particles  which  I  Iwve  called  atoms  or  nolecules,  I 
think  we  may  goon  to  centiderthe  character  of  this  power 

that  \VL-  have  to  deal  with  in  this  course  of  lectures ;  that 
IS,  this  thmg  that  %\  c  call  "  hvat-"'  Long  refledion  and 
many  experiments  on  this  importa:U  subjca  have  taused 
men  of  science — learned  men  who  :nvpsiii;ate  ^uch  things 

to  the  notidn  that  this  thiin.;  that  call  ht-at  i>  a  k:nii  of 
motion.  And  now  1  should  like  every,  even  my  youn};cst 
hearer — (and  that  is  a  large  demand) — to  hgure,  by  this 
power  of  imagination,  what  I  describe.  Take  any  sub- 
stance,— for  in<;tance,  this  hody  whtcll  I  hold  in  my 
hand.  This,  like  our  .nerves,  is  composed  of  little  par- 
ticles or  atoms.  It  is  not  absolutely  cold  at  the  present 
time.  Of  coarse  it  may  feel  cold  to  my  hand,  but  it  as 
really  not  cold.  Those  psnides  that  I  have  been  apeafcine 
of  are  in  a  state  of  mniion.  Although  they  are  too  small 
to  bf  seen.  .Tnd  altliou;^h  the  motion  is  entirely  too  small 
tu  ho  seen  even  liv  (ii;r  best  mitroscopi.  s,  htilt  we  have 
tverv  reason  ti)  bt  lu  ve — the  very  struiigtst  reason  to 
beliesc — that  tlie  particles  oi  thru  body  at  the  present  time 
are  vibrating.  1  he  iitile  particles,  rcmemher — (picture 
them  to  your  mind)— arc  vibrating  to  and  irn  ;  aiui  thr 
warmer  the  body  is,  the  more  intense  is  this  motion ;  and, 
in  point  of  fad,  it  is  this  motion  of  the  smallest  particles 
of  the  body  to  which,  when  communicated  to  the  nerves, 
and  through  the  nerves  to  the  brain,  we  give  the  name 
of  heat.  Now,  althouj^  I  am  dealing  with  some  of 
the  deepest  things  in  snence.  still  I  exped  all  the  bqjrs 
and  girls  here  to  clearly  figure  to  their  own  minds  tms 
substance  as  an  assemblage  of  small  particles,  and  those 
particlis  DscUlatiUi;  -vibrating;  and  the  varnitl;  thai  I 
feci  wht-n  I  take  this  in  my  hand  is  due  to  the  multitude 
of  thrsr  small  niutions  tliaL  are  t;oin^  on  within  the  body. 

Well,  now,  thii>  motion  oi  the  particles  of 
a  body  can  be  ext  ited  in  various  ways,  aiul 
one  of  the  most  ordinary  ways  of  exciting 
It  is  by  fridion.  If  you  take,  say  a  flat 
brass  button,  in  your  hand,  and  if  you  rub 
this  bntton  npon  a  surface  of  wood,  as  1  am 
doing  this  which  I  hold  in  my  hand,  very 
soon,  by  mbbing  this  body  [a  short  rod  of 
metal]  I  make  it  so  hot  that  I  don't  like 
to  bear  it  against  the  skin  of  my  face.  In 
point  of  tact,  the  limtion  exerted  ai;ainst  this 
substance  produces  ihe  motion  wccall  heat, 
and  1  very  nearly  burn  mysell'.  The  rubbing 
throws  the  partick-s  into  this  furious  motion, 
this  body,  before  rubbing  it,  upon  a  that  piece  of  white 
wax,  thoe  it  sunds;  but  let  me  rub  the  end  of  the  piece 
of  nietal  for  a  time,  thus,  and  then  place  it  upon  tl.t-  %vax, 
you  oibserve  it  nins  away ;  it  melts  the  wax  tindemeath  it, 
aod  slides  down  in  this  way.  1  his  body  [a  similar  short 
rod  of  metal]  which  has  not  been  mbbed,  will  never  mett 
the  wax.  and  there  it  rests.  The  sliding  of  the  other 
piece  of  metal  is  due  to  the  heat  produced  by  the  fridion. 
And  in  various  other  ways  heat  is  produced  by  fridion. 
For  instance,  if  yoi;  take  a  saw  ,  and  pass  that  saw  lhrmi;;h 
wood,  il  >oii  are  careless  and  do  not  put  gre  ise  upon  t!ic 
saw,  then  there  is  so  much  frittion  that  the  a  nouiu  of  heat 
developed  in  the  saw  becunu's  \  erv'  great  indeed,  'i  he 
saw  becomes  quite  hot.  And  that  is  the  theory  and  that 
is  the  reason  why  carpenters  grease  their  saws  when  they 
use  them.  They  do  »ot  want  to  malie  heat,  lor  when  this 
friction  is  overcome  you  actually  trttt*  heat.  Now.  the 
carpenter  is  not  anxious  to  make  heat ;  he  wants  to  |et 
thraugh  the  wood,  and  he  wants  to  get  through  it  with 
'tbe  least  possible  trouble ;  and,  in  consequence,  he  lessens 
the  heat  by  putting  grease  upon  the  saw ;  lie  makes  it  as 
Rmooth  as  possible. 

In  this  way,  then,  that  is,  by  means  of  friclion,  we  can 
actually  generate,  pioducc,  create,  this  thing  we  call  heat 
— this  motion  ;  and  tliat  is  a  very  important  point.  It 
wma  thought  for  a  loiig  time  impossible  that  heat  could  be 


generated.    It  was  sa]q>oaed  that  there  was  a  oettaia 

quantity  of  heat  in  the  unix-erse,  and  that  this  was  per^ 
fedly  constant,  no  change  occurring  in  it ;  but  you  tee  we 
have  simply  to  produce  das  mottob  of  the  Mmdea,  Mid 
then  that  modon  we  call  heat  is  set  up.   1  have  here  an 

experiment  that  will  still  further  illubtratc  this.  When  I 
was  a  boy— and  I  suppose  I  was  like  the  average  of  boys 
—I  was  very  fond  of  savages,  and  people  of  that  kind. 
Now.  I  should  like  immensely  to  be  able  to  transform 

1  myself  into   a  Ne-,v  Zealand  ;,a\aKe  for   th.e  next  t'lve 
minutes.  If  I  could  do  %o  I  )>hould  be  abie  tu  make  a  very 

■  beautiful  experiment  which  it  is  not  now  in  my  power  to 

i  do,  for  1  am  not  so  clever  as  those  savages.  .My  friend, 
Sir  John  Lubbock,  who  is  a  very  great  man  on  savages,  has 
given  me  these  tv.  o  sticks.  These  are  thegannine articles, 
brought  from  A^str.iHn.  Thi.^  stick  is  ntade  of  a  particular 
kind  of  wood,  pithy,  and  rather  sofk ;  and  you  see  there 
are  holes  in  one  of  the  pieces  of  wood.  This  second 
stick  is  msde  of  a  harder  material.  Now,  one  of  these 
native  savages  takes  one  stick  and  places  the  end  of  it  in 
one  of  the  holes  of  the  other  stick,  fie  then  clasps  it, 
thus,  and  by  the  friction  he  uses  he  causes  a  little  dust, 
first  of  all  at  the  end.  lie  works  on  until  that  dust  t.ikes 
lire  ;  and  then  he  manages  by  blowing,  and  by  operating 
w  ith  f.ir  more  skill  than  I  can  bring  to  bear  upon  the  ex- 

J  periment,  to  actitnllv  produce  flame.   These  are  the  very 
articles  uned  I .  these  .\cw  Zealand  savages  when  they 
wish  to  produce  fire  by  fridion. 
Well,  lean  illustrate  Still  farther  thi.smodeof  producing 

^  heat.  I  have  here,  you  see,  a  hollow  tube,  bttad  I  wiu 

Elace  in  this  tube  a  (juaiUiiy  of  a  certain  liquid  which 
oils  a  little  more  readily  than  water.    I  might  take  water, 
!  but  I  wilt  make  use  of  ether  for  the  purpose  of  making 
the  cxpcrlr.ier.t  ninrr  rapidlv.     Xow  1  will  try  whether! 
cm  not  boil  that  liquid  by  friction.    Vou  see  after  putting 
Flo.  I. 


If  I  place 


the  ether  into  the  tube  I  cork  it  up  thu^,  and  then  fix  the 
tube  on  this  instrument  which  is  called  a  whirling  table, 
and  by  means  of  which  I  can  cause  the  tube  of  liquid  to 
spin  round  with  great  rapidity.  The  tube  is  now  fixed 
firmly  upon  tbe  whirling  table,  and  we  will  there  spin  it 
I  rapidly  round  and  round.  I  could  boil  that  ether  by 
I  sim|dy  clasping  the  tube  in  my  naked  hand.  I  havedoneio 
'  over  aod  over  agsun.  Tbe  maion  of  my  hand  against  this 
tube  has  been  sufficient  to  boil  this  ether,  but  I  have  found 
it  very  hot  and  very  unpleasant ;  and  in  order  to  prottd 
iny  hand  I  will  t.ike  a  piece  of  flannel.  a;ui  jjrasp  the  tubi« 
tiphtly  with  the  flannel  round  it.  .\ow  .  I  want  you  to 
obsei\e  that  if  the  e.vperiment  svccecd--  :and  experiments 
I  are  aiways  liable  to  fail) — the  frictiun  of  the  flannel 
against  the  tube  which  goes  round  and  round  will  cause 
,  the  ether  to  boil,  and  when  that  happens  the  steani  of  the 
ether  underneath  the  cork  will  projed  the  cork  into  the 
air.  I  want  you  now  to  observe  the  cork  while  I  clasp  the 
tube  in  the  flannel.  [In  the  course  of  a  few  seconds  the 
cwk  fiew  from  the  mouth  of  the  tube.]  There  it  is,  you  see. 
Look  at  that  t— boiled  in  half  a  minute.—boiled  by  the 
fridion  of  that  piece  of  flannel  against  the  tube.  Well' 
now,  I  have  here  another  tube,  and  I  have  here  a  quantity 
of  metal,  l.oiik  at  It.  -hard  niet.il.  There  it  is.  Now, 
1  break  th.ii  metal  into  bits  thus  ;  and  I  purposely  avoided 
putting  it  into  this  tube  until  nov.        chat  you  might 

adually  see  the  metal  going  in,  and  see  xhax  there  is  no 
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deltnioD  or  mistake-  alxnit  the  matter.  Now,  I  will  place 
MUneof  this  broken  metal  in  this  tube  We  can  put  a 
little  more  in  after%varclii.    I  liavc  put  in  a»  much  as  will 

!|o  in  now.  t  expect  to  be  able  to  melt  that  metal  by 
ridion.  I  will  cork  the  tub«  up  tightly  as  in  the  fonner 
case,  and  when  the  metal  it  melMd  iwiu  pour  it  out  on  thi  s 
plate.  [The  rotation  was  commenced.]  I  am  beginning  to 
feel  the  heat  now,  and  I  have  no  duubt  that  very  soon  ue 
shall  have  thi.-  nict/il  in  ttiL-  tubt-  iriult -n.  ;  t!\.i:n;ncs  x'.i-j 
contents  of  tht;  li^be..  Vet..  I  will  j-iit  m  i:i>.rL-  ,i)  U) 
get  a  greater  quantity  melted.  I  will  |h>iii  it  out  i  cntly, 
But  you  must  first  exercise  your  patience  until  we  j;et  it 
^11  melted.  I  put  in  as  much  as  the  cavity  would  hold  in 
the  first  instance.  Now.  we  will  w  ork  the  whirling  table 
once  more,  and  I  w  ill  clasp  it  as  before.  [After  a  further 
interval]  —Now  the  tube  is  so  liot  that  I  have  no  doubt 
the  metal  inside  is  melted.  -Yes,  it  is  melted.  Let  us  put 
in  a  hut  hit*  and  thus  we  shall  get  bach  the  whole  of  thsyt 
calce  after  it  has  been  liquefied  by  the  fri&lon.  I  cork  up 
the  tube  in  order  to  keep  the  molten  metal  from  splashing 
about.  [The  lube  was  caused  to  revolve  .ifj.iin  for.i  short 
lime,  .ind  then  detaciif d  li ,  i;i  tin;  whirhi-.^  t,il'l>  .  1  he 
niet.il  was  pourt-d  out,  aii.l  tuuiul  to  be  compltlcly  IU6cd.] 
NN  cK.  tlv.Tc  .ere  \  ar;nus  uthur  s  hy  which  this  motion 
that  we  caii  heat  can  be  geneiatcd.  It  can  be  };enerated 
by  percussion — by  hitting  with  anythinn  hard.  1  yr  in- 
atancc,  I  have  here  a  piece  of  lead — a  lead  bullet :  if  1 
place  this  bullet  upon  an  anvil,  and  strike  it  in  thi.s  way, 
when  I  take  it  up  afterwards  it  is  too  hot  to  holdt  and 
bums  me.  I  have  aduaUy  cna^  ahat  heat.  I  ba^v 
called  that  heat  into  ensteoce.  By  hitting  this  bullet  I 
have  thrown  its  particles  into  this  peculiar  vibratory 
motion  to  which  we  give  tin  n.ur.c  of  Ik  .u. 

Now,  how  do  wc  know  the  prtcise  amouiu  of  heat  pro- 
duced by  .1  '^trt  ki:  iti  this  kind  ?  1  had  intended  tu  irakc 
an  ex  peri  me  lU  bLft)rc"  you  in  connection  with  this  point ; 
but  you  v^ill  undcrvt.uul  tin- t  \j  u  r  iin  ;n  without  my  taking 
up  your  time  to  perlorrn  it  in  your  presence.  Here  is  a 
piece  of  lead,  and  there  I  have  uptiii  the  lloor  a  thick  plate 
of  iron.  J  intended  to  send  one  of  my  assistants  to  the 
top  of  the  house,  and  I  intended  him  to  drop  tl.is  piece  of 
lead  down,  and  let  it  fall  upon  this  plate  of  uon.  Now,  it 
•o  happens  that  the  height  of  this  iooid  is  such  that  this 

K'  c«  of  lead,  having  a  certain  amount  of  temperature  on 
wing  the  hand,  would  have  that  warmth  au^^ented  by 
one  degree  of  temperature.  1  must  here  -.ndkc  >im  of  the 
term  "  degree,"  althoujjh  I  cannot  explain  till  tl,i;  sucand 
Ie<fture  ;  but  you  rcnu-t.ihLr  h\  \h-j  fallinj;  of  this 
piece  of  lead  from  tiic  n-ilin^-.  upon  tiiis  [il.itL'  of  metal,  we 
shovikl  rai--L-  tiie  tL-inpcr.itun;  of  tin-  Il  .ii:  i.m..-  degree  Fah- 
renheit. In  like  manner,  it  i  sciu  up  this  liquid  metal,  which 
is  called  mercurj-,  and  had  it  poured  out  from  the  ceiling, 
and  let  it  come  down  upon  this  plate,  the  mercurv  in  fall- 
ing from  the  top  of  the  house  to  the  Wtttmi  wouid  have 
iM  tCfliperatiire  raised  one  degree.  But  if  1  tooi&  water  it 
would  be  totally  diiTerent.  In  this  cate  I  sbottldhavc  to  go 
not  lo  a  height  of  30  feet,  but  to  a  height  of  770  (eel  and 
a  linle  more,  in  order  that  the  water  should  have  its  tem- 
perature raised  one  degree.  You  v.  ill  um'.erstand  this  dif- 
ference between  water  and  mercur'.  .md  between  water 
and  lead.  b. -and-by.  I  now  you  to  understand  that 
we  cin  icU  the  exacl  amount  ul'  heat  which  a  shot 
f.ii'nn;;  from  a  certain  height  can  generate  or  produce; 
and  we  should  find  an  increase  0/  heat  produced  in  all 
such  cases  if  we  had  instrtiments  of  sufficient  delicacy. 
No  doubt  many  of  ^ou  wilt  see  when  jrou  grow  up  that 
fine  waterfall  in  Switcerlaod  where  the  river  Aar  jumps  or 
tuxnbleii  down  a  perpendicular  precipice.  I  suppose  it 
jumps  from  a  vertical  height  of  400  feet.  Wdl.  if  you 
could  pla«c  a  thsiaionietcr  at  the  top  of  that  fall,  and 
another  at  the  bottom,  the  water  at  the  bottom,  if  the 
the  thermomi  tcr  v.crc  delicate  cnuu.ili,  would  be  found 
warmer  than  the  \'.  .iter  at  the  lop  ;  -nui  know  in^  the  heii^h: 
from  V, hich  tlie  cat.iract  plunges,  v. c  can  ti-11  tin:  cxatt 
amount  of  heat  generated  by  its  fall  downwards,  through 
bis  power  of  pefcueiioii  in  developing  heat. 


When  I  was  a  boy  instead  of  using  percussion 
caps,  which  are  now  SO  common  for  firing  guns,  they 
use<l  to  employ  an  instrument  of  this  kind  in  guns— 
[exhibiting  an  old-fashioned  gun^ock].  Here  is  a  piece 
of  steel,  and  this  other  substance  is  a  piece  of  ordi* 
narA  flint  which  j'ou  see  moves  forward  in  this  way.  Now, 
I  can  cock  that  gun-lock,  and  then  by  pressing  on  the 
trigger  I  release  the  hold,  and  the  flint  falls  against  the 
t .  S.1,  and  you  notice  the  sparks  produced.  This  is  a  very 
old  lock,  and  a  very  bad  one;  but  stui  you  see  there  are 
sparks  i  iiiiIi.Lcd  wIiLn  I  liberate  the  flint,  and  it  strikes 
against  this  sieei.  11  we  put  a  little  powder  in  the  pan 
beneath  the  flint  we  imitate  what  used  to  be  the  method 
of  firing  guns  in  farmer  days.  (The  lock  was  then  primed.] 
Now,  you  see  when  I  let  the  flint  strike  the  steel  the  gun- 
powder is  exploded  1^  the  sparks  produced.  In  the  same 
way  tobacco  smokers  and  others  used  to  get  a  light  by 
igniting  tinder  by  means  of  die  tp»tkt  produced  from  a 
mnt  when  struck  on  a  piece  of  steel. 

Now,  what  is  the  meaning  of  this  experiment  ?  What 
is  the  theory  of  that  gun-lock  ?  It  is  this.  You  have 
seen  that  when  1  struck  the  lead  I  raised  :is  tin, 
pcrature.  A  very  gieal  man  who  used  lo  Icctnru  m  tins 
room  many  years  ago— Sir  Humphr\  l;.ivy  cai:sed  a 
lock  of  this  kind  lo  go  off  where  there  was  no  air,  and 
when  he  examined  the  lock  afterwards  he  found  that  the 
flint  had  struck  away  little  bits  of  the  steel  from  the  psat 
of  the  lock  against  which  it  struck  ;  and  when  heexamuied 
those  little  bits  of  steel  be  found  that  they  bad  been 
fused ;  so  that  really  the  percussion  of  this  flint  against  the 
sted  surface  isso  strangthat  it  raises  those  pvticlesof  steel 
which  it  breaks  off  almost  to  a  whtte  heat.  VVhen  steel 
or  iron  is  thus  r.u  .ctl  to  a  high  temperature  it  is  aflected 
by  a  certain  sub.-.tan>  c  which  is  round  about  it  in  the  air. 
^■ou  n-.iist  remember  tiic  name  of  that  ,>iibhtan^e,  it  is  .so 
vtr\  important.  U  is  (..illed  otvi,'«'«  ,  ui.J  whtu  iron  or 
stei  1  is  raised  to  a  sl;I  ...cnt  tLinpcraturc,  this  oxygen 
instantly  attack.s  it — pluiigei.  against  it.  As  before,  I  must 
ask  you  to  exercise  your  imagination  with  regard  to  this 
oxygen.  You  must  figure  in  your  minds  this  .oxygen  as 
very  small  particles  dtSiiased  throughout  the  air.  Then,  t 
say,  when  the  iron  or  steel  is  raised  to  a  high  temperature 
the  oxygen  difluiel  through  the  air  plunges  against  it,  and 
hits  it  so  hard  that  there  is  »  kind  of  percussion.  The 
oxygen  hits  the  iron  or  the  sted  so  hard  as  to  produce 
this  t!i:!tf;  tli.it  wc  call  heat,  and  produce  it  in  such  a 
degree  as,  aciLUiIl\  to  u  rider  the  body  white  hot.  .Now,  I 
want  to  show  voa  i/iai  th;-,  is  the  cas*:.  I  have  here  the 
means  of  prudiuini;  .1  ttame  of  considerable  size;  and 
downstairs  we  base  .1  pair  of  bellows.  .\  man  just 
quitted  the  room  to  work  tho.se  bellows.  A  current  of  air 
will  pass  through  this  tube,  and  we  shall  obtain  here  a 
flame  of  considerable  power.  Now,  what  1  want  you  to 
understand  is  this, — ^tbat  if  by  means  of  this  ilame  I  heat 
particles  of  iron  or  steel,  you  will  find  that  those  particles 
of  iron  or  steel  will  sboot  out  like  start  because  of  the 
plunging  upon  them  of  the  oxygen  of  the  air.  Heie  I 
nave  a  vessel  conlaininK  these  iron  filings,  and  as  I  throw 
them  on  i]n-  nunc  yn,  sec  the  sparks  produced  are 
ver\-  brilliaui  indeed.  (Applause).  The  iron  is  burned 
in  this  way.  1  have  thrown  in  sutTicient  ol  a  10 
illustrate  what  1  have  been  saying.  First  of  all  tbt  se 
particles  of  iron  were  heatc-d  exaaiv  ..s  -.n  ilic  l.isij  ot  the 
gun-lock;  and  when  they  were  heated  the  oxygen  ol  the 
atmosphere  plunged  against  them,  and  plunged  against 
them  so  violently  as  to  produce  these  star>hke  formtt 
which  you  have  seen.  Some  call  this  force  attradion  or 
chemical  affinity ;  but  what  I  want  you  to  sec  is  this— 
that  theie  particles  of  iron  when  heated  to  this  tern* 
peratnre  are  showered  down  upon  by  the  oxygen  of 
the  air.  This  wonderful  substance  of  the  air,  called 
ow  j^en.  fiirms  hot  a  small  portion  o!  the  .ituiuibtibiri — 
.iboiu  one-tif'th  of  it  by  weight.  Hunct-,  il  we  b.ad  the 
whole  atmosphere  composed  ol  uxyj^cn  thcie  etfects  of 
combustion  would  be  very  much  greater  indeed  than  they 
an  at  picaent.  I  lunre  mre  some  pure  oxygen  obtaiDod 
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by  proper  methods,  and  I  will  jtistask  you  to  observe  how 
much  more  powerfully  this  atraosphcrL-  of  pure  oxygcf)  afts 
upon  a  body  than  does  the  oxygen  in  the  orditiary  air, 
whcrt;  it  is  diluted,  as  I  have  said,  to  a  con»-:clfrahlc 
extent.  I  have  here  a  piece  of  wood  which  I  set  hrc  to. 
I  blow  the  flatne  out  then,  leaving  the  end  red.  You  see 
the  air  has  no  power  to  make  it  ignite  a^ain.  If  I  bring 
it  into  the  oxygfio  tee  what  occurs.  [The  incandescent 
end  of  the  stick  was  introduced  into  a  jar  of  oxygen 

ffiWld  immediately  burst  into  a  brilliant  flame.] 
oxjrgen  when  it  it  not  dilated  hu  this  wonderful 
cfta.  And  M  I  fliii^t  take  paper  or  other  coinbwiibic 
bodies  instead  of  this  wood.  In  fad  I  miKht  use  inn. 
I  win  produce  here  a  flame  from  n  mixture  of  oxygen  and 
another  gas  called  hydrogen,  and  I  will  r.iiisc  tlic  o\>  f,'en 
to  burn,  not  a  piece  of  paper  or  wood,  but  .ii;tu.-i!ly  .a  pu  ci.- 
of  steel.  I  hold  a  piece  of  su-fl  l;crc:  iti  i:iv  h.itui.  It  :s 
the  sprinji  of  a  watch.  A  man  has  now  gone  down  lo 
start  the  uppautus.  1  Eihall  very  soon  have  a  Jet  of  gas 
p.i«>!in<j  thri)ii';h  here.  I  will  ignitr  that  jft  of  j^.is,  and 
then  you  ".vill  see  the  lliiiiie  of  the  livdru|Teii,  —  not  .i 
brilliant  tiamc  bv  any  means.  [A  jet  ot  hydrogen  was  then 
ignited.]  I  will  presently  mix  with  the  hydrogen  flame 
which  you  see  a  quantity  of  this  oxygen,  but  1  want  first 
to  raise  this  steel  to  a  very  high  temperature,  and  then  to 
allow  the  oxygen  ga»  to  adl  upon  it.   I  will  now  throw 


into  this  jet  of  hydrogen  a  quantity  of  this  wonderful 
lynn.  Yott  will  see  that  the  ilame  becomes  venr  much 
laUer;  and  now  it   is  cnoimously  hot.  Observe 


ox: 


what  it  esn  4»  iridi  tfwt  piece  of  steel.'  Observe  how  it 
can  ham  It  away.    This  substance  called  oxygen  is 

playing  upon  that  spring.  If  I  take  as\iy  the  hvdrovjen 
you  see  no  flame  whatever,  but  we  have  only  the  pure 
told  oxygen ;  but  when  once  the  tcmpi-r.-iture  of  the 
steel  has  been  r;»i<5ed  sufficiently,  the  force  with  which  the 
oxygen  p.irticles,  or  atoms  as  I  called  them,  plunj,'e  do'>vn 
upon  the  fiteel  is  sufticient  to  produce  this  wonderful 
effect.  [  The  watch-spring  continued  to  bum  in  the  Jet  of 
oxygen.  | 

Well  now,  we  have  the  gentration  of  heat  exemplified 
in  this  way.  I  showed  you  first  of  all  that  it  could  be 
generated  by  friftion  to  such  an  extent  that  you  were  able 
to  melt  metal  with  it.  I  then  showed  you  that  it  was 
generated  by  ordinary  mechanical  pcrcnaaion,  aa  in  the 
atriking  of  two  pieces  of  lead  by  the  haasmer.  And  new 
I  ask  your  power  of  imagination  to  help  me  here  in  the 
caae  of  the  oxygen  uniting  with  the  iron  or  the  steel,  which 
is.  to  all  Intents  and  purposes,  a  case  of  percussion.  It  is, 
however,  a  case  of  the  percussion  of  atoms,  instead  of  the 
percussion  of  a  hammer  descending  upon  a  wciglit.  Now, 
I  tliink  that  if  you  have  followed  me  I  have  not  uttered  .1 
word  that  you  can  not  perfeetlv  understand,  ^'ou  can 
picture  before  your  mind  these  little  oxygen  atoms  shower- 
ing down  with  this  tremendous  force  upon  the  surface  of 
the  iron;  and  the  object  1  liave  in  letfturing  to  you  boys 
and  girls  is  that  yuu  may  see  with  the  eyes  of  your  mind 
those  things  which  are  too  small  to  be  seen  with  the  eyes 
of  your  body,  and  that  is  the  power  I  referred  to  in  the 
tirst  instance — the  power  of  imagination« 

I  have  here  a  variety  of  iara  of  this  oxygen  gas.  I  do 
not  want  to  spend  too  miich  time  in  operating  vrith  then, 
but  one  experiment  I  must  make  bMause  it  Is  of  such 
importaaee  and  such  historic  interest  in  science.  The 
great  Sir  Isaac  Newton,  regarding  whom  a  great  deal  of 
nonsense  and  a  great  deal  of  wrong  has  been  uttered 
lately  in  the  newspapers  and  elsewhere,  operated  with  a 
diamond  in  the  course  of  his  experiments  on  optics  ;  and  he 
concluded  from  his  experiments  on  the  diamond  that  that 
beautiful  Rem,  the  hardest  of  all  substances,  was  an 
unctuous,  peculiar  substance  like  war.  or  ijiease.  Lon;; 
before  the  experiment  was  ever  niade.  this  New  ton  by  that 
very  [lowcrwhich  exists  in  every  bov  and  t;irl  here  present, 
and  which  1  called  upon  in  the  beginnm^  of  the  leAure,  saw 
that  this  beautiful  gem  was  a  combustible  substance;  and 
now  I  want  to  show  you  that  Newton  was  true  in  his 
predi^ion.  t  have  here  »  aoMU  diftmond— (ftv  diaaKwds 


arc  very  precious,  as  you  know,  and  it  lAould  be  a  waste- 
ful expenditure,  of  course,  to  use  a  l.trge  one(  ;  and  I  will 
first  of  all  heat  it  by  n-.cans  of  this  very  hot  flame  that  we 
pcisscss  here.  I  ha\  c  there  some  ox\  f;en  i;as,  and  after 
heating  the  diamond  1  will  pluii<;e  it  into  the  uxy>;en  gas, 
and  I  think  you  will  find  it  w  ill  there  ^low  like  a  little 
star.  Perhaps  the  hydrogen  can  not  heat  it  strongly 
enough,  but  we  will  try  it.  [The  heated  diamond  was 
lowered  into  a  jar  of  oi^^n.]  V'es,  there  is  the  diamond 
burnini^  before  you.  And  now,  how  «re  you  to  figure 
that  diamond  ?  How  aie  yon  to  imagine  the  atatc  of 
things  going  on  then?  At  the  present  time  it  is  sor* 
roundeo  by  oxygen ;  and  the  oxygen  atoms,  as  I  have 
cabled  them,  are  showering  down  upon  die  diamond,  and 
showering  down  upon  it  with  such  percussive  force  as  to 
render  it  that  bright  and  brilliant  star.  Now,  I  think 
every  bi)v  and  (;irl  here  present  can  picture  before  his  and 
her  mind  what  is  going  on.  Imat;inc  these  atoms  of 
oxygen  showering  down  upon  the  diamond,  and  the  force 
with  which  they  do  so  r.ii«es  t.he  diamond  to  that  tem- 
perature. 

In  all  these  cases  heat  is  actually  generated.  There  is 
called  into  existence  heat  which  did  not  exist  before.  It 
is,  as  I  have  said,  a  kind  of  motion  which  can  be  gene- 
rated in  the  way  which  I  have  indicated. 

Having  now  obtained  a  general  notion  as  to  the  methods 
in  which  heat  is  generated,  we  may  pass  on  for  a  moment 
or  two  to  investigate  what  it  can  do— bow  bodies  ace 
alleded  by  it. 

I  have  arranged  an  experiment  here,  in  the  front  of  the 
table,  which  wiT!  enable  you  to  see  what  heat  can  do ;  and 

here  arjain  I  would  call  upon  that  wonderful  power  of 
imagination.  Imagine  the  particles  of  a  body  getting 
gradually  vv.irmer,  vibratinj:;  with  greater  and  greater  in- 
tensity. Wh.^t  is  the  natural  cc>nsrc|uence  ?  That  these 
particles  should  force  themselves  asunder,  that  the  body 
should  become  bigger  by  bein^  heated,  that  the  volume  of 
the  body  should  be  augmented  by  the  augmentation  of  its 
temperature.  Here  ]  have  a  platinum  wire  stretched  from 
this  stand  to  this.  You  observe  that  at  the  end  I  have 
attached  a  straw  with  a  piece  of  paper  f.^istened  on  it. 
Here  you  ob8er^'e  a  little  wheel,  and  from  that  wheel  you 
observe  a  weight  descending.  Round  the  axis  of  the 
wheel  a  platinum  wire  is  coiled.  Now  the  platinum  wire 
is  patting;  in  one  dirediort,  and  the  weight  is  pnlting 
in  the  other  dirsAIon,  but  if  you  relax  the  platinum 
wire  the  weight  will  instantly  predominate  and  tne  index 
will  rise  up.  Obser%e  that  index  rises  if  I  relax  the  wire 
bv  sjmplv  pressing  this  rod  to  which  jirie  end  of  it  is  fixed; 
and  when  I  take  rny  Jiaud  awav  the  wire  remains  no 
longer  relaxed,  and  the  index  falls  back  again.  j.\  great 
portion  of  what  \ve  call  "  cxpenmcutal  science  "  consists 
of  devices  of  this  kind.  This  was  devised  by  niy  assistant 
Mr.  Cottrell.)  But  how  shall  I  heat  that  wire  ?  By  a 
power  which  is  far  away  from  here,  wliich  I  hope  to  be 
able  to  talk  to  you  about  at  some  future  time.  Coming 
up  from  the  yard  beneath  there  is  a  power  which  heata 
the  wire  ;  it  is  called  an  ele^ric  current.  When  the 
cnirent  cumcs  the  platinum  wire  will  be  heated  and  don- 
gatedt  and  the  elongation  of  the  wire  will  manifest  itself 
on  the  imlex.  You  see  this  piece  of  paper  irooking  with 
the  heat  of  the  wire.  If  I  »aj^  the  current,  the  source  of 
heat  is  detached,  and  the  wire  cools.  When  the  enie 
cools  it  contracts,  and  when  it  contraAt  the  index  falls 
in  this  peculiar  way. 

I  have  another  experiment  here  to  show  how  heat 
operates  in  causing  biKlies  to  expand.  1  have  here  two 
bars — one  of  iron  and  the  other  of  brass;  and  at  the  pre- 
sent time  you  see  here  in  front  of  the  table  a  little  piece 
of  apparatus  the  meaning  of  which  j'ou  will  understand 
immediately.  I  will  show  you  that  this  wire  which  you 
see  here  in  front  is  a  little  coil  of  platinum  wire.  Hut 
before  1  show  you  this  wire  I  should  just  like  to  show  ^ou 
what  a  power  ore  possess  for  heating  the  platinum  wire, 
when  we  augment  our  current.  This  cnnent  comes 
from  a  batteiy  downmairs,  which  I  trust  to  hs««  tke 
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pleasure  of  explaining  to  you,  not  this  year,  but  perhaps 
in  some  future  year.  Now  the  assistant  will  give  me  a 
powerful  current,  and  I  think  you  will  see  that  this  wire 
wll  be  raised  to  redness  throughout  its  entire  length. 
[The  ele<aric  current  was  then  passed  through  the  wircj . 
The  platinum  wire  is  now  red  hot,  and  the  index  goes  up  in 
this  prompt  way.  You  will  see  the  glow  of  the  red 
hot  wire  now  the  light  is  lowered.  Now,  if  I 
shorten  the  length  of  wire  less  and  less  resistance  is 
thrown  in  the  way  of  the  current,  and  a  greater  amount 
of  eledricity  passes  through,  andyou  have  the  wire  raised  to 
this  much  greater  temperature.  There  is  one  thing  to  be  ob- 
served here.  You  must  not  allow  yourselves  to  suppose 
that  this  apparent  thickening  of  the  wire  on  being  heated 
is  due  to  a  real  thickening.  The  red  hot  wire  looks  as 
thick  as  a  quill.  This  appearance,  which  I  have  no  doubt 
is  visible  to  you,  is  not  due  to  a  real  thickening,  it  is  an 
efTcd  produced  by  a  bright  light  on  the  eye.  A  bright 
body  is  always  seen  farger  than  it  ought  to  be,  and  this 
particular  wire  now  before  you  is  seen  thicker  by  those  in 
more  distant  parts  of  the  theatre  than  it  is  by  those  near 
at  hand.  This  proves  that  it  is  a  deception  of  the  eye — a 
kind  of  illusion  called  "  irradiation."  It  is  not  a  real 
thickening.  'The  platinum  wire  was  still  further  shortened 
and  then  parted  asunder] .  There,  the  wire  is  now  fused 
by  this  eleOric  current. 

Fio.  a. 


you  on  the  floor  in  front  of  the  table  a  piece  of  apparatus 
more  delicate  than  any  that  has  ever  yet  been  made.  It 
is  an  apparatus  intended  to  show,  among  other  things, 
the  expansion  of  volume  by  heat.  You  will  understand 
this  apparatus  immediately  by  reference  to  this  small 
sketch  that  I  have  drawn  upon  the  black  board.  I  have 
taken  simply  the  essential  parts  of  the  apparatus,  and 
you  will  understand  them,  I  am  sure,  perfectly  well. 

Fic.  j. 
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>  


Now,  I  will  call  back  your  attention  to  this  spiral  c  which 
you  see  here.  Here  on  one  of  these  supports  a  B  is  a  piece 
of  brass  />,  and  here  is  another  p'  \  and  stretching  across  from 
support  to  support  are  two  bars,  one  of  brass  and  one  of 
iron-  At  present  they  are  not  long  enough  to  span  the 
distance  from  one  support  to  the  other;  but  I  will  heat 
them,  and  then  they  will  expand,  and  you  will  find  that 
when  they  expand  sufliciently  to  bridge  this  chasm  from 
one  support  to  another  an  electric  current  will  pass, 
and  then  that  spiral  c  will  be  like  a  voice  telling  us 
that  the  bars  have  expanded  from  one  support  to  the 
other.  We  will  now  light  the  jets  of  gas  underneath  these 
bars,  which  at  present  are  too  short  to  span  the  distance 
between  the  supports.  [After  an  interval] — Observe  now 
that  what  I  predicated  a  moment  ago  has  occured.  The 
spiral  is  now  ignited.  If  I  remove  this  brass  bar  the 
spiral  sinks.  VVhat  I  want  to  show  you  by  this  experi- 
ment is  that  the  brass  expands  more  than  the  iron.  It 
was  the  expansion  of  the  brass  which  bridged  the  chasm 
across. 

I  have  told  you  that  a  great  portion  of  experimental 
science  is  Uken  up  by  devices  of  this  kind  to  render 
these  small  expansions  evident.    I  think  there  is  before 


The  bottom  part  b  of  the  sketch  represents 
the  upper  end  of  that  upright  bar  of  metal 
which  you  see  between  those  two  brass  pil- 
lars in  the  apparatus  in  the  middle  of  the 
room.    On  the  top  of  this  bar  rests  a  little 
brass  stem  s ;  and  the  top  of  that  stem  is 
pointed  and  presses  upon  a  very  hard  flat 
stone — a  plate  of  agate  a.    Now,  conceive 
the  top  of  this  bar  to  be  lifted,  and  to  push 
this  stem  up  against  the  plate  of  agate. 
What  will  occur  ?    You  see  the  arm  c  above 
the  piece  of  agate.     That  arm  moves  upon 
a  pivot  which  you  see  marked  by  a  dot ; 
a  very  little  pushing  of  this  arm  causes  '\\ 
to  move  through  a  greater  space  than  the 
body  which  pushes  it.     Now,  attached  to 
this  arm  is  a  piece  of  the  hair-spring  of  a 
watch,  and  that  is  carried  round  an  axis  x, 
attached  to  which  axis  is  apiece  of  looking- 
glass — that  is,  a  mirror  m.    Upon  that  mirror 
a  beam  of  light  r  is  cast.    The  figure  at  the 
left  of  the  sketch  I  suppose  to  be  the  front 
part  of  a  lamp  from  which  the  light  will 
issue.    The  beam  of  light  will  fall  upon  that 
mirror,  and  will  be  refle^ed  upwards  rr, 
mark   itself  as  a  spot  of  light  upon  the 
Now,  if  you  conceive  the  end  of  the  bar  to 
be  lifted,  and  to  push  the  arm  upwards,  it  will  cause 
the  axis  of  the  mirror  to  turn  round,  and  cause  themirrorto 
take  another  position  ;  and  when  the  mirror  takes  another 
position,  this  beam  of  reflected  light  will  travel  with  the 
mirror,  and  will  travel  with  twice  the  velocity  of  the 
mirror.    Thus,  in  this  experiment,  instead  of  having  a 
straw  for  an  index,  I  use  a  beam  of  light.    You  will  under- 
stand the  apparatus  when  I  make  the  experiment.  I 
think,  as  I  have  said,  it  is  the  most  delicate  instrument  of 
the  kind  that  has  ever  yet  been  made.    Now  I  will  try 
and  get  the  apparatus  in  proper  order  for  showing  the 
experiment.    I  throw  a  beam  of  light  upon  the  mirror, 
and  there  you  see  it  refled\ed  and  quivering  on  the  wall. 
I  will  bring  it  down  so  as  to  get  it  on  the  screen.  You 
see  it  is  exceedingly  sensitive.     That  constitutes  our 
index.    And  now  I  will  ask  you  to  obser\'e  what  I  am 
going  to  do.  I  will  not  touch  that  heavy  bar  of  lead  ;  I  will 
not  heat  it  with  a  flame  ;  I  will  simply  breathe  against  it ; 
and  I  believe  that  this  apparatus  is  so  exceedingly  delicate 
that  the  mere  breathing  against  this  mass  of  lead  (and  it 
is  very  large)  will  cause  the  lead  to  expand  upwards,  and 
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will  bring  down  that  spot  of  light  from  the  top  of  the 
acreen  to  the  bottom.  [The  le<inrer  then  breathed  on 
the  ber  of  'lead,  and  the  image  of  the  beam  of  light 
gridhially  ttmvdkd  iknro  the  iaeen.J  The  meie  wanntb 
of  the  bntth  it  tvJSclent  to  prodvce  titii  efleft.  Now  I 
will  ponr  upon  the  bar  a  little  liquid  that  will  chill  it- 
make  it  cold ;  and  T  thlnlc  you  will  find  that  at  the  bar 
cnols  it  u'ill  cop.tr.lt't ,  .int!  th.'st  tTii'  ln'ani  of  li^ht  u  ill 
back  to  llic  !op  111'  t!iL-  screen.  L'l  he  spot  oi  light  was 
Kuccessfuliy  bruu'^iu  back  to  the  uppcrpart  of  the  Kteen 
in  the  manner  described.  ■ 

So  much  for  these  aditm-  \v!r;ch  this  wonderful  t  hing 
called  heat  produces.    In  ournext  lecture  we  shall  endea- 
vour to  understand  how  this  wonderful  thin^  can  be 
measured.   We  shall  deal  with  the  con»trudion  of  ther- 
mometers and  thing*  of  that  fundi  and  I  troMMreabal  1 
get  to  know  a  great  deal  about  t  hem. 
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Mrw  mifi«ral«  Mcompanyins  cryoltt«.— FlnoMltl  of  uitinaoiiy  and 
•neaic. — Prtpantlion  of  indium.—Eleftricftl  jewel*.— P.ittlmution 
of  oicotinc  in  tobacco. —  Acadiimy  or  Sciences:  C«^.l!Uty  AlIim". 
— Solar  Spot! — Synthesis  ofncvrinc  -Aflionof  hypoclil'irojs  uci  1  nr. 
CMcncc  of  turpeoiine  and oimphor— Volumetric cttimation  o(  niiru- 
Hn  OaMte  fHnwatalioo— Amalgamation  of  voltaic  pile*. 

Amomo  (be  many  valuable  and  v«ry  ioMMting  reaeaiches 
that  have  recenuy  been  made  in  oiganie  cbemntty  iit  this 
portion  of  the  aclentific  wodd.  there  are  aorae  intereeting 
fUt9  In  mineral  cbemiatry  for  yonr  correspondent  to 

mention.  M.  Hagemann  has  discovered  two  minerals 
accompanying  cryolite,  they  have  been  named  by  him 
dimttrii-  piid^nn!:!,-  anrt  (I  risutit. .  The  first  resembles  the 
pachnolite  dL'^cnbt.  1  by  M.  Knofs;  it  occurn  in  prisms  or 
in  (|uadraii^\ilar  pvrainids,  clt-avublL- in  tht-  ciircctum  of  the 
base,  of  a  pinkish  white  colour  and  very  biiUtant.  Its 
density  is  from  2*74  to  2-y6,  and  its  hardness  the  same  as 
cryoliii'.  Sulphuric  acid  easily  attacks  it.  The  specimen 
analysed  contained  z  per  cent  of  silica,  which  M.  Hage- 
mann considers  foreign  to  the  composition  of  the  mineral, 
do  wbleh  be  aeeigna  me  formiiia, 

AliFl3  +  2(j|Ca  +  iNa)Fl  +  2HO 

Arksutile  is  granular,  white,  and  crystalline,  and,  like  the 
other  mineral,  very  brilliant.  I.^  density  is  from  3  03  to 
3-17  ;  its  hardness  is  equal  to  cryolite.  Ai  a  dull  red  heat 
it  fuses,  without  loss  of  water.  Analysis  gave  numbers 
corresponding  to  the  formula  2(Ca,Na)I''l  (-Al^Fl^.  The>;e 
two  lainerals  occur  at  Arksut-Fiord  in  South  Greenland, 
and  are  probably  the  result  of  the  decompoailion  of 
cryolite. 

M.  Mahgnac  has  made  an  elaborate  research  upon  the 
lliio>a«lts  01  antimony  and  arsenic;  some  of  bis  results  will 
be  nenUoncd  in  a  futnrc  letter. 

M.  Richter  baa  published  a  method  of  extrading  indium 
from  zinc :  the  rare  element  occurs  in  blende.  The  zinc 
is  dissolved  in  sulphuric  or  hydrochloric  acid,  and  the 
residue,  wiulIi  is  coniposL-d  ot  ,  :nc,  indium,  .ind  other 
metals,  is  treated  wiiii  aitrii.  ,nitl.  The  suiuiion  is 
evapoi ated  with  sulphuric  acid,  d.lutrJ.  and  a  current  of 
sulphuretted  hydra|];en  ^as  pasibcd  c)iruu;^h.  The  indium 
is  almost  completil)  pri^cipitated  with  the  cadmium  and 
copper.  The  precipitati'  r,  rti5solvcd  in  hydrochloric  acid, 
and  precipitated  by  ammDni.i.  Hy  repeating  the  pro- 
cess several  times  the  whole  of  the  zinc  and  cadmium  is 
separatL-d.  Finally,  the  small  ([uaiuity  of  iron  still  mixed 
with  the  indium  is  removed  by  a  partial  precipitation  with 
ammonia  and  carbonate  of  soda.  Indium  is  obtained  by 
ledtieittg  the  oxide ;  this  may  be  efTcdcd  by  heating  in  a 
current  of  hydrogen  gas,  or  by  the  power  of  a  voltaic 
battery. 

A  curious  application  of  eledricity  has  been  made  by  a 
jewrilor  in  the  Ru«  Therftae,  M.  Troov(.  Hemaheaacatf: 


pinSi  ftc.,  with  beada  upon  them  which  at  the  will  of  the 
wearer  move  their  eyes.  They  are  delighting  fa.ihionable 
Paris.  The  elc^tro-motor  is  usually  carried  in  the  waist- 
coat pocket.  It  is  formed  of  one  couple,  either  zinc  and 
carbon  or  zinc  and  platinnm.  The  carbon  Is  fined  in  the 
vessel  which  holds  the  exciting  liquid^a  tattirated  solu- 
tion of  sulphate  of  mercury — there  being  an  outer  ca«  in 
whicb  tbi^-  vi-ssul  is  jil.iCfd.  T)if  /ir.c  is  fixed  to  the  lid 
oi  ihf  (.ase,  and  duti,  tiLit  pluni;t_-  into  tlu-  liquid,  which  only 
fills  the  lower  h.-ilf  uf  thi.'  \  r.  r-scl.  S:>  U,n\^  ilicrL-I'  Mc  .is  the 
apparatus  is  in  an  crfi':  pnsition,  tlicrt-  is  nu  .iction,  but 
when  plai.:i'd  bon/orUally  '.bL-  ciiircnt  is  formed.  The 
whole  apparatuit  niakeit  a  little  case  of  the  most  trifling 
si^e.  A  scarf-pin  with  eledro-motorand conneOioaa, eosta 
from  60  franc;  upwards. 

A  process  for  the  estimation  < if  tbt  nic.itine  contained 
in  tobacco  has  been  devised  by  M.  Lieckc.  He  exhausts 
the  dry  tobacco  leaves  with  watef  acidulated  with  sul- 
phuric acid,  fenewing  the  water  three  times,  and 
evaporates  the  solution  just  to  the  consistence  of  an 
extraA.  This  cxtrad  is  treated  with  an  equal  volume  of 
alcohol,  the  alcoholic  solution  filtered,  and  the  residue 
w  asb.L-d  w  it;i  alcoiinl.  The  alcoholic  solution  contains  all 
the  iUi.ot:ni:  as  sjlph,it<:,  Thtr  solution  is  evaporated,  and 
the  residue  obtained  fr<.i;i  it  drLmiipiiScrl  hv  lausiic 
pntish  in  .1  retfirt  heated  by  oil  to  26' .  C".,  liic  r.ioiine 
iHin;:;  n.-Lcivid  ii\  dilute  sulphuric  acid. 

Ai  the  iiit-eting  of  Academy  of  Sciences  held  im  the 
16th  December,  besides  the  memoirs,  of  which  .ibstracts 
are  given  in  this  letter,  there  was  a  note  rclatmg  to  a 
particular  effedt  of  capillary  adlion,  from  .M.  Definis ;  and 
from  M.  Kirchhoif  a  communication  on  solar  spots.  M. 
Wurtz  presented  a  memoir  entitled  Synthesis  of  Ntvrint* 
this  will  doubtless  possess  great  interest  for  scientific 
chemists.  M.  Adolph  WuftX  has  in  fact  succeeded  in  the 
qmtbesia  of  one  of  the  proximate  principles  of  the  brain. 
M.  Liebrich  in  1865  obtained  from  the  brain  a  erystalUsaUe 
definite  compound  containing  phosphorus  and  nitrogen,  to 
which  he  gave  the  name  of  protagon.  By  acting  upon 
this  body  with  strong  baryta  water,  pbosphoglyccric  acid, 
and  a  jiowei ful  b.iRe  whit.h  lie  named  nevrine,  were 
obtained.  M.  Hasur  has  recently  demonstrated  that 
nevrine  is  .in  ov|■th^  Icnic  ha^v,  beinij  in  fau  livdrate  nt 
oxelhyl-ammnmuni  m  which  tlireo  atoms  of  h\drof;eti 
arc  replaced  by  three  ;;riii;ps  of  muthyl ;  it  is  therefore 
hydrate  of  oxethyl-triniethyl  .immoniuin. 

This  fac'k  led  M.  Wurtz  to  suppo.sc  that  the  synthesis  of 
nevrine  might  be  efi'eifted  by  treating  hydrate  of  oxethyl- 
ammonium  (formed  by  a^ing  upon  ammonia  with  oxide 
of  ethylen)  with  iodide  of  methyl.  This  readion 
was  on  ly  partially  auccesaful.  since  it  yielded  only 
small  quantitica  <H  the  base  in  a  state  of  purity.  M. 
Wurtz  succeeded,  however,  in  yttfamxag  a  bMUtiful 
synthesis  by  another  process  which  he  baa  indicated  for 
the  preparation  of  oxethylenic  bases — the  treatment  of 
monochlorhydride  of  glycol  by  ammonia.  The  chloride 
(if  the  base  nervine,  i..  ..  if.c  chbiridi'iif  u\etli;.  l-tr:raelhyl 
ammonium,  is  formed  by  the  direct  .iddiuuu  ui  the  elements 
of  maiio.chlorhydride  of  glycol  and  trimethy  lamina. 

CTI  1  \ 
C  H  ».  CH  '  \  -  \C1 

5  gramnie^  uf  ti  imethylamine  are  heated  in  ;i  e.iled  t  jhe, 
by  a  water  bath,  with  10  f;Tammes  of  chlori»ydiitle  of 
glycol.  At  the  end  of  24  hours  the  tube  is  allowed  to 
cool,  when  beautiful  prismatic  crvj^ials.  perfefllv  colourless, 
make  their  appearance.  The  it>  st.ih,  d;-  i  l'.e  ea.sily  in 
boiling  absolute  alcohol,  and  ttiey  arc  p.Trtialiy  deposited 
on  cool  in  IT  from  concentrated  solutions.  litherprecipiitates 
this  solution,  but  if  the  liquid  contains  a  trace  of  water,  a 
heavy  thick  liquid  precipitates  instead.  The  crystals  are 
ciihiiide  of  otcthvt  trinit'tbyl  .Tmrnonirm,  which  is  a  very 

I  *  M.  Wnrtt  propoK*  the  word  nevrine  »«  the  correft  traoalalien  » 
I  the  Osnaaa  nsermc. 
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deliquescent  compound.  When  to  a  solution  of  this 
cUoride  a  moderately  concentrated  aolutitna  of  chloride 
of  fold  is  added,  a  precipitate  of  a  pure  yellow  colour  is 
fiuned,— the  double  chloride.  This  precipitate  has  been 
,  by  M.  Bayer  to  be  chataAerittic  of  nevrine.  It  is 
tin  boiling  water,  the  solution  depositing  little  yellow 
B.  M.  Wurtz  has  compared  his  aurochloridc  pre- 
pared from  the  artificial  nevrine  with  the  compound 
ohtair.od  from  the  brain  substance.  The  cr)-.st:ilK  of  the 
n*o  salts  under  the  microscope  exhibit  rhomboidal  plates  ; 
tbqr  1*  Mandcal  «ave  in  tlic  nze  of  the  cfyttals. 

A  aolution  of  chloride  of  platinum  added  to  a  con- 
centrated solotion  of  chloride  of  oxethyl-uimethjrl-ammo- 

nium,  causes  no  precipitate,  and  no  crystiils  are  deposited 
upon  Concentration  to  a  syrup v  consistence,  but  addition 
01  alcohol  causes  a  precipitate  which  by  walyvil  gh^es 
3rS  per  cent  of  platinum.    The  formula, 

(CH3)i,(CaH40H)N,CI+PtCU 

ecotaijii  31*8  per  cent  Pt. 

Chloride  of  oxethyl-trinuthyl  ammonium  hy  the  action 
of  moist  oxide  of  silver,  is  decomposed,  hvdraie  of  oxethyl- 
trimethyl-ammonium  bcinj^  set  free.  B\'  c.  apor.-ititi<;  the 
lolution,  a  syrupy  liquiti  is  obtained,  which  upon  heating 
evoh-c*  a  strong  odour  of  .inimonia. 

U.  Wnttx  thioka  that  tlie  mode  of  foraaation,  and  the 
miywa  he  haa  made,  teave  no  donbt  as  to  the  compound 
being  really  nevrine. 

The  eminent  author  of  the' precednif;  paper  pri-sentcd 
a  note,  by  M.  C.  G.  Wheeler,  on  the  action  of  aqueous 
l^pochiorous  {acid  on  the  essence  of  turpentine  and  on 

taiikce  of  twpentine,  hv  the  aSion'of  aqueous  hypo- 
dhtou  acfd,  IS  converted  into  a  yellow  viscous  liquid, 
/Vobabty  a  mixture  of  the  bi-  an  J  trichlorir^afecl  cornp(H:iids  ; 
It  tbe  same   time  another  product  is  formed  ulucli  is 
rttiinrd  by  the  water.    This  can  be  completely  separ.itcd 
iy  ajfitating  the  aqueous  solution  with  ether,  in  which  it 
11  vtr)' soluble,  and  sejiaratinj^  tlic  etherial  solution  an:! 
distilling.    The  residue  is  a  yellow  syrupy  substance, 
neutral,  very  soluble  in  ether  and  in  alcohol,  and  slightly 
tohibic  in  water,    Analvsi'i  "shows  this  compound  to  be 
CjoHjjCliOi.     This   chlorhydride  cannot    be  distilled 
without  decompoaitiaa,  taydrochloiic  acid  ia  lost  in  the 
oficntioa.  Nitric  add  oiddlaea  it,  producing  a  resinous 
nhttaace.    The  whole  of  the  chlorine  is  removed  with 
great  dHRctilty,  the  author  failed  when  ading  upon  it 
with  sodium  durinj^  sc\eral  hours.     He  obtained  in  this 
way  an  acid  which  appeared  to  have  the  composition 
Ci  .Mi^O,.  but  the  quantity  was  too  ranali  to  admit  of  a 
decisive  examination. 

Camphor  added  little  by  little  to  hypochtorous  acid  is 
tiqoefied  and  falls  to  the  bottom  of  the  vessel.  After  a 
tmt,  especially  if  agitated,  it  forms  a  toltd  mass  pment- 
the  appearance  of  camphor  itself.  By  two  or  three 
oyitainiitations  from  alcohol,  this  product  may  be  ob- 
laintd  pi-: u.  fi  is  mono-chlorinated  camphor  Cir.HjjCIO, 
and  IS  formed,  according  to  the  following  equation  : — 

CMiH,60+ClHO«C,oH,;C104-HiO. 

Mono-chlorinated  camphor  is  a  while  bod',-,  indistindlv 
uyatalline,  ftoiabie  in  ether  and  m  alcohol,  and  nearly 
ioioluble  in  water ;  it  cri  sta II ises  much  better  from  alcohol 
cnataining  a  little  water,  than  from  absolute  alcohol. 

It  Ibdts  at  95°,  and  is  decomposed  at  a  temperature 
approaching  aOQl**  emitting  vapours  of  hydrochloric  acid. 

fir  treating  ntoaa-cbloriaated  camphor  with  a  solution 
«f  dcoholic  potash  at  a  (emperamre  approaching  80' 
4KiDK  aia  or  dght  hoivi,  the  author  ohtatned  produds 
aitwiling  AO  chlorine ;  one  of  them  he  ha<  been  able  to 

WpiiatL  ttnth  cerf:ilri'v.  it  -  Li:>mpcsItion  is  C.Hji.O,.  It 
h  iaomorphous  with  the  camphinic  acid  of  M.  Berthelot. 
tiB  uvor  gpvea  10   this  compound  the   


Oxycamphor;  it  crystallises  in  white  needles,  soluble  in 
alcohol  and  insoluble  in  water ;  it  fuses  at  137',  and 
sublimes  without  decomposition,  yieldiitg  fine  ciyatals, 
The  odour  resembles  that  of  camphor. 

M.  Pratt,  at  the  mcetin'^  of  the  Academy  on  the  25th, 
addressed  a  memoir  on  a  general  method  fur  the  volu- 
uietnc  estimation  of  nitrogen  in  its  various  combinations, 
and  on  a  new  process  for  the  preparation  of  this  gas  in 
a  state  of  purity  in  laboratories.  M.  Van  Tieghem  sent 
a  communication  upon  the  Gallic  fermentation.  Your 
correspondent  promiMt  iome  account  of  these  in 'a 
future  letter.  There  was  also  a  note  on  the  amaiganut* 
tion  of  voltaic  piles  hy  M.  Demance.  If  M.  Demanoesinr* 
his  process  is  new,  one  might  justly  add,  quay.  The 
process  is  simply  the  placing  of  metallic  mercuiy  in  the 
cell,  when,  by  the  galvanic  current,  the  zinc  becoraesamal- 
^air.atcd.  The  explanation  of  the  manner  in  which  this 
IS  effeded,  as  given  by  htm,  is  ceit.)inly  not  without 
interest.  He  has  found  that  there  is  no  previous  con- 
version of  the  ni^rcurv  into  a  salt,  that  in  f.itt  the  action 
IS  nothing  else  than  a  tiansference  of  metallic  mercury. 
Furthermore,  tne  amal):a;nation  only  takes  pbce  ' 
the  intluence  of  the  current. 
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Colouring  Matter  of  Saffron.— B.    Weiss  has  re* 

examined  the  ctjlminiifj  matter  of  saffron  i  polvciiroite)  and 
finds  th.n  the  discrepancies  in  the  statements  of  former 
investigators  are  due  to  the  ease  with  which  the  dye 
decomposes  durin  ;  the  procfsse.s  of  purification.  The 
dye  seems  to  be  a  rjlucoside  ;  on  heing  treated  with  sul- 
phuric acid  it  splits  up  into  a  secondary  colouring  matter, 
named  by  the  author  crocin,  sugar,  and  an  essential  oil. 
The  composition  of  crocin  is  C]«HiaOia,  that  of  the  oil 
Cw,H,40j.— (yowfwal  pr.  Chem.  ei.  65). 

Cement. — Sorel  describes  a  new  cement  which  he 
prepares  by  mixins  magnesic  ondc  with  a  more  or  less 
concentrated  aolunon  of  magneeic  chloride.  The  hard- 
ness of  the  cemmt  incicaHs  with  the  strength  of 
the  aolution;  to  to  joP  Banrad  is  found  most  suit- 
able. Its  Mliding  power  is  greater  than  that  of  any 
other  cement,  it  being  capable  of  producing  hard  blocks 
with  more  than  twenty  times  its  weight  of  sand  or  Other 
inactive  material. — (Comptes  R.  Ixv.  102). 

Manganese,  New  Compounds  of.  —  T.  Nikl^s 
Fluormanganous  acid  is  formed  by  adding  iluorhydric 
add  to  an  ethereal  lolutton  of  manganic  percbloride,  or 
hv  diasolving  in  the  concentrated  acid  manganic  dioxide. 

The  readl^ons  of  fluormanganous  acid  are  similar  to  those 

of  perchloriJes.  Alkalic  tluoriden  produce  rose-coloured 
precipitates  of  double  fluorides.  It  Iike\vi8e  combines 
with  organic  bases.  these  compounds  are  of  com- 

paratively unstable  nature,  most  of  them  being  gradually 
decomposed  when  in  contact  w  ith  much  water.  On  adding 
manganic  perchlunde  to  a  boihng  solution  of  potaasic 
or  amnionic  fluoride,  precipitates  are  fonatd  whidi  may 
be  considered  as  aalts  of  oxyiluonhangMiooa  ad^ 
Mn(OPl).-*Co«^sli.btv.  107). 

Mimetesit,  ArtiBcial  Preparation  of. — By  following 
the  general  method  adopted  by  Devilie  and  Caron  for  the 
preparation  of  crystallised  chlorophosphates,  G.  Lechar- 
ticr  has  succeeded  in  obtaining  conesponding  cbloiane- 
niateii.  The  arseniate  and  chloride  of  the  same  base  are 
fused  together,  and  aAer  cooling  the  eucns  of  chloride 
is  dissolved  ^ut  by  water,  which  leaves  the  crystallised 
chlorarseniare  behind.  Mimetesit,  ^f.VsOj,  3PbCI)PbCl 
amongst  otlter  compounds,  has  thus  been  obtained). — 
{Com><«s  R.  ixv.,  17a). 
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Phenolsulphuric  Acid,  Salts  of.— E.  Menzner. 
Phenolftulphuric  acid  was  prepared  by  healing  equal 
cquivalenU  of  phenyl  and  sulphuric  acid  on  the  water- 
bath,  diltttingi  24  hours  later,  with  water,  oeatralUing 
with  ptumUc  carbonate,  decomposing  the  lead-salt  with 
sulphuretted  hydrogen,  and  concentrating  the  dilute  solu- 
tion first  by  applying  heat  and  finally  in  the  dcssicator 
over  sulphuric  acid.  The  salts  are  obtained  by  neutral- 
isinf;  the  free  acid  with  oxides  nr  carhnnates.  Tiu-y  arc 
all  soluble  ill  water,  mos'iy  well  tp.'stallised.  contain, 
with  the  exception  of  the  ammonie  salt,  water  of  crystal- 
lisation, which  they  lose  .it  140  C.  The  plumbic  and 
cupric  salts  decompose  when  heated  to  that  temperature. 
The  stability  of  the  acid,  which  in  aqtieous  soltitioll  btm 
continued  boiling,  and  that  of  its  salts,  support  the  suppo- 
alcion  that  its  constitution  is  different  from  that  of  the 
^rmalsulphovinic  acids. — {Ami.  Chem.  Pharm.  cxliii.  175). 

Chlortalylic  Acid,  Preparation  of. — Gluti.  Gaultheria- 
oil  and  phoaphoric  pcrcbloride  in  the  equivalent  proportion 
of  I  to  a  are  mixed  together  ia  a  taigit  well-cooled  flask. 
The  reaAioo,  at  first  very  vioknt.  ii  coinpleted  by  heating 
on  the  water  bath  for  several  boars,  xbe  flask  is  then 
connefted  vrith  a  reversed  Liebif^'s  condenser,  and  the 
boiling  continued  for  a  day.  After  this  treatmrri!  (now 
liquid)  products  of  the  reaction  are  distilled,  aiul  tiie  frac- 
tion f:joingover  above  220'  C,  poured  into  a  large  quantity 
of  boiiinj^  water.  This  dissolves,  under  evolution  ofchlor- 
bvdric  acid,  uU,  except  chlorsalylic  trichloride,  which 
remains  as  a  heavy  brown  oil  (a  solid  cake  when  coidj  at 
the  bottom  of  the  vessel.  On  cooling  the  chlorsalylic 
acid  ciystallises  oat  from  the  aqaeoas  aolution  io  white 
iiMNtles.— (^na.  Chtm.  Pharm.  cziii,  194). 

Cyanacetic  Acid. — Th.  Meves.  Pure  cyanacetic  acid 
was  prepared  in  the  following  manner : — 2^0  grtn.  of 
jnonochloracctic  cthidc,  300  grm.  of  potassic  cyanide, 
and  1,200  grm.  of  water  were  heated  on  the  oil  bath  in  a 
retort  connected  with  a  reversed  Liebig's  condenser  until 
thesmeU'Of  prusstc  acid  had  disappeared;  an  excess  of 
the  other  was  then  distilled  olt  The  daifc  brown  liquid 
thas  obtained  was  then  neutralised,  evaporated  to  half  its 
original  volume  and  filtered,  the  filtrate  fiirtber  concen- 
trated, and  after  addition  of  an  excess  of  sulphuric  acid, 
extracted  with  ether.  The  etherial  solution  on  evapora- 
tion leaves  the  crude  acid,  which  is  purified  by  beinR 
converted  into  the  lead  salt,  and  the  latter  decomposed  by 
sulpiiuretted  hydrot;en.  The  salts  of  this  acid,  of  which 
the  pota»&ic,  baric,  zincic,  cupric,  argentic,  mercuric,  and 
plninbic,  are  described,  are  very  soluble  in  water,  with  the 
exception  of  the  two  last  named.  They  are  obtained 
either  by  saturating  the  free  acid  with  the  oxides  or  by 
mutual  decomposition  of  ammonic  cvanacetate  with  the 
the  neutral  metallic  salt  of  the  desired  radical.  {Ann. 

Chcvi.  Ph<Trr:i.  cwiti.  2oil. 

Toluol,  Substitution  Compounds  of. — 1-.  Beiktein 
and  A.  Kuhlbcrg.  Of  the  four  possible  isomeric 
trichlortoluois,  GHiCljIGHO,  C6H«(GCIj),  GcHjCI, 
(GH^l),  and  C6H4CI  (CHCh),  the  first  (trichlortoluol) 
and  second  <benaoterchloride)  are  already  known.  The 
third,  dichlorbcnsylie  chloride,  it  formed  by  pasting  a 
current  of  chlorine  through  bensyKc  cUoride  containing 
iodine,  or  through  boiling  dichlortoluol.  It  boils  at  241'C.. 
loses  ii>if  atom  of  chlorine  on  beini^  trcah  :;1  .vIiIl  .il  jholtc 
potassic  hydrate.  Tlie  fourth,  chlorheriiiyi-ilic  chloride, 
IS  obtained  by  passinf^  chlorine  through  ben^ylalic 
chloride  (chloride  of  oil  of  bitter  almondsi  charged  with 
iodine,  or  thro\ii;h  hoilinj;  chlortoluol.  It  boils  at  about 
azi',  and  contains  only  oh^  atom  of  chlorine  firnily 
attached.  The  boiling  points  of  the  4  isomers  are  respec 
lively— 233%  24I^  221",  3l8^  Benzylalic  chloride  dis- 
solves in  concentrated  nitric  acid  with  fofmation  of  a 
nitio  oompooad,  which  on  being  treated  with  chromic  acid 
is  eonverted  into  nffre-kMaoir  acid,  while  the  analogous 
chlor-benzylalic  chloride  under  similar  conditions  forms 
fara  chloibenzoic  acid). — Zdtichr.  Ch.  N.  F.  iii.  513). 


Phenylic  Acid,  and  Derivatives  of. — Glutr.  Phenylic 
chloride  is  obtained  by  heating  together  in  equivalent 
proportions  carbolic  acid  and  phosphoric  pentachloride. 
The  phenylic  chloride  ia^  distilled  off  and  freed  fram 
phenol  by  shaking  the  mixture  with  a  solntion  of  sodie 
hydrate.  The  residue,  after  distillation,  consists  cMefly 
of  neutral  phenylic  phosphate.  The  boiling-point  of  the 
chloride  .ifter  purification  is  130'  C.  \Vhen  heated 
with  an  excess  of  sulphuric  acid  to  100  for  several 
hours,  chlorphenyl  sulphuric  acid  is  formed,  which  is 
puritiud  by  being  converted  into  lead  salt,  and  separated 
a;jain  from  the  metal  by  means  of  sulphuretted  hydrogen, 
it  is  a  syrupy  liquid  which  slowly  crysullises  tuider  tiae 
dcssicator.  It  is  moderately  soluble  io  alcohol,  insoloMe 
in  ether.  The  oompoeitioii  of  the  lead  salt»  which  eiyi- 
tallisee  wen,  u  do  moit  salts  of  thtt  acid,  it 

(Ca{g»)  [Srf)^O.PbO 

Chlorphenylsulphuric  acid  Is  converted  into  phenvl. 

sulphuric  acid  by  the  aftion  of  sodium-amalgam.  The 
lead  salt,  treated  with  strong  nitric  acid,  is  partly 
converted  into  nitmchlofphenylmlpliatc,  partly  lata 
nitrochlorpheoyl, 


(NO, 

The  latter  may  also  be  obtained  from  phenylic  chloride, 

Phenylic  phosphate  (CuHsOjj  PO5  is  insoluble  io 
water,  readily  soluble  in  alcohol,  ether,  and  hot  sulphurio 
acid ;  it  is  converted  into  diphenolphosphoric  acid  when 
aded  upon  by  strong  bases.  When  heated  with  bromine 
in  sealed  tubes  to  180*  the  neutral  ether  gives  rise  to  the 
formation  of  a  white  crystalline  body  of  the  eomiiositkm 
(C„(H4Br)0)j.P0j,  the  readton  being  lepceaeated  by  the 
following  equation, 

(C„HjO)3.POs+6Dr  =  (c„  jjjj  ojj.POj-HsHBr 
Ann.  Chem.  Pharm.  cxliii.  181.) 

CORRESPONDENCE. 


CRYSTALLISATIONS  PRODUCED  SY  THE 
BLOWPIPE. 

To  thi  Etlilor  of  the  C'licmicdl  Nttcs. 

Sir, — With  reference  to  the  miscellaneous  memOrandam 
under  the  abo\e  head  in  your  journal  of  the  27th  Dec, 
iSdj,  in  which  it  is  stated  that  the  sudden  opacity  of 
beads,  of  borax.  1'.  salt,  or  soda,  is  found  by  M.  G. 
Rose  to  be  due  to  cr>-staUisation  of  contained  substances, 
allow  me  to  state  that  the  fad  has  been  long  known,  and 
is  to  be  found  in  the  works  of  Berzelius,  Plattner,  and 
other  reliable  writers  on  the  blowpipe.  Berzelius  says 
(page  64) :— Titanic  add  combincslwith  soda  with  efler- 
vescencc,  and  forma  a  clear  dark  green  glass.  Thlagfawt 
has  the  property  of  crystallisiag  exactly  at  the  moment 
that  It  ceases  to  be  ignited.  .  .  .  This  property  is 
common  to  all  bodies  which  crystallise  at  a  very  high 
temperature,  as,  for  instance,  phosphate  of  lead."  .^gam, 
of  apatite,  Hcr/elius  says  lpa;;e  2141: — "It  is  dis- 
solved in  larj^'e  quantity  by  the  salt  of  phosphorus  to  a 
transparent  j^lass,  which,  when  nearly  saturated,  becomes 
upaque  on  cooling,  and  acquires  a  crystalline  appearance, 
less  distinct,  however,  than  that  of  phosphate  of  lead.** 

Plattner  aUndea  to  the  same  faft  in  more  than  env 
place.— I  am,  ftc., 

W.  A.  Rom. 

Wo«lviicb,  Dec.  as,  tS6,-. 
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SUPPLEMENT 

TO 

THE  CHEMICAL  NEWS. 

Vol.  XVII.  No.  493. 


NITROGLYCERINE  OR  GLONOINE. 

The  awful  accident  which  lalehr  took  place  at  New- 
ca»tle-on-Tyne.  caused  by  the  •ndden  explosion  of  nitro- 
glycerine, or  Nobel's  patent  blasting;  oil,  has  induced  me 
to  collect  together,  from  various  sources,  chicfiy  published 
abroad,  the  following  particulars  in  rcspe<5l  of  this  sub- 
itance,  and  as  many  of  the  leading  daily  London  papers 
have  in  various  ways  given  accounts  about  nitroglycerine 
which  are  incorredl,  I  ventiuc  to  hope  this  paper  wilt  not 
k  foood  hv  yourself,  Mr.  Editor,  aod  your  many  readers 
^oile  mcailed  for. 

Wiitoglyoeiix  waa  diacovvad  the  wdl*lnHiwB  Dr. 
Sobrero,  now  PwfcWBf  of  the  Tcduiical  Inadtnte  at 
Turin,  somewheie  about  so  years  a|^.  The  tnbctance 
WIS  studied  simply  in  a  scientific  interest  by  Dr.  J.  E.  de 
Vrij.  the  chemist  of  the  Netherlands  Indian  Government, 
'A f  11  known  for  the  analysis  of  this  anri  testing  of  the 
Cinchona  bark,  and  also  by  Or.  (iladstonc,  and  of  late  by 
Dr  Kopp,  Up  to  tlif  cud  of  1^64  nitroglycerine  was  not 
only  not  familiarly  known,  nor  to  be  had  in  quantity  in 
commerce,  hot  continued  to  belong  entirely  to  the  domain 
of  Kience.  This  may  easily  be  accounted  for  by  the  faft 
tint  ^yccrine  itself  is  only  in  use  and  to  be  had  on  the 
lat|t  aodo  aince  the  last  8  or  to  years.  When  pure,  nitro- 
pipuxinK  to  a  liqoid  of  from  1*325  to  1*6  v^dnc  gravity; 
it  bas  no  odour,  is  oftdh  oolonimaa,  or  ydlowish,  has  a 
iwcet,  pungent,  aromadc  taste,  and  fs  powerfully  poison- 
ous. It  is  only  very  slightly  soluble  in  water,  readily  so  in 
ether,  alcohol,  and  mcthylatud  spirits;  it  does  not  in- 
flame when  touched  uith  a  lii;lit,  nor  does  it  explode  by 
being  so  touched,  but  concussion,  touching  with  a  rcd-l'.ot 
iron,  or  the  concussion  due  to  the  explosion  of  i;vinpou dcr, 
and.  better  yet,  detonating  mixtures,  and  fulminates,  sets 
off  the  nitroj^lyeerine.  According  to  Dr.  Johann  Rudolf 
Wagner,  the  well-known  technologist  to  the  Bavarian 
Gcivemment,  nitroglycerine  may  be  cooiod  down  to  4° 
Fahr.  without  becoming  solid ;  but  it  appears  after  all  that 
the  uitiD^yoeriBe  of  commerce,  if  exposed  for  0  eon- 
tinned  period  to  ^fi^a*  Fahr.,  heoomes  solid,  ayatallising 
in  loag  needles,  which  are  most  dangerous  to  handle, 
since  they  explode,  even  on  being  gently  broken,  with  a 
frightful  violence.  At  320'  Fahr.  the  nitroglycerine  begins 
to  decompose,  givin^^  off  red  vapours,  and  if  the  heat  be 
suddenly  applied,  or  slightly  raised  above  this  point,  the 
substance  explodes  instantaneously,  and  with  great  vio- 
lence, shattering  even  open  vessels  to  atoms.  Nitrogly- 
cerine may  be  assumed  to  consist  of  anhydrous  glycerine, 
in  which  3  atoms  of  hydrogen  have  been  replaced  by  3 
atoois  of  NO4.  The  produ^  of  the  complete  combaaoon 
of  100  parts  of  pure  nitroglycerine  aie  the  foUowiag  :— 

Water   ao 

.  tebonic  acid    jS 

  ys 

MittOfieii    18*5 


lOO'O 

Since  the  specific  gravity  of  nitroglycerine  is  i'6,  one 
volume,  say  i  cubic  inchw  the asaMtial, yiulda  oacoB- 

buation  or  explosion— 

Aqueous  vapour    . .    . .   554  voUuMS,  or  bulk. 
Carbonic  aod       ..    ..   409  » 

  M  •» 

NitfOflUi  agg  M 


According  to  Nobel,  these  ganes  expand  on  explosion  to 
8  times  their  bulk,  i  cubic  measure  volume  of  nitrogly- 
cerine will,  therefore,  give  10,^84  cubic  measures  of  ga.ses ; 
svhilc  I  cubic  measure  of  L;unp()\v  Jer  will  only  yield  800 
cubic  measures  of  gases.  Hence  it  follows  that  for  equal 
bulks  nitroglycerine  is  13  times  stronger  than  gunpowder, 
while  by  equal  weights  the  former  is  8  times  stronger  than 
the  latter. 

The  danger  of  the  use  of  nittoglyceiine  is  greatly  en- 
hanced by  the  instability  of  this  compound ;  even  udieo 

pure  it  is  aflTeded  by  increase  of  temperature,  and  at  from 
68°  to  75°  Fahr.  it  is  prone  to  incipient  spontaneous  de- 
composition, accompanied  by  a  slow  but  sufticiently  strong 
escape  of  gaseous  compounds,  which,  while  exerting  a 
slight  pressure  on  the  vessels  the  liquid  is  cont.iined  in, 
also  can  cause  the  fluid  to  explode  on  the  slightest  con- 
cussion. During  the  slow  and  spontaneous  decomposition 
of  the  glonoine  there  are  formed  divers  produce,  among 
these  glyceric,  oxalic  and  hydrocyanic  acids,  and  am- 
moniai  and  others  unknown.  Nobel's  patent  nitrogly- 
cerine, or  blasting  oil,  is  made  in  the  following  manner  : — 
To  13's  parts  by  wei||ht  of  strong  sulphuric  acid  is  added 
I  part  by  weight  of  nitrate  of  potash  of  best  quality,  and 
this  mixture  cooled  down  to  33*  Fahr.,themHltof  iridch 
is  the  crystallising  out  of  a  salt  which  contains  t  equiva- 
lent  of  potash,  4  equivalents  of  sulphuric  acid,  and  6 
equivalents  of  water  ;  the  strongly  acid  liquid  is  decanted 
from  the  crystals,  and  to  the  liquid,  commercial  glycerine 
is  added,  t.ikin;^  care  to  keep  the  liquid  cold  ;  the  ensuing 
nitroglyct':;[iL'  li  separated  from  the  acid  by  water,  once 
washed  with  fresh  water,  and  is  tit  and  ready  for  use. 

I  may  here  observe  that  the  manufadure  of  the  sub- 
stance which  has  already  ^iven  rise  to  so  much  mischief, 
is  carried  on  in  the  free  City  of  Hamburgh,  which  is  not 
subjeft  to  any  of  the  laws  which  in  other  closely  adjacent 
countries  would  tender  the  mannlnAttie  of  the  nitrai^y- 
cerine,  if  not  entirely  illegal,  at  least  subjedttO  VCfVami- 
gent  but  equally  Justitiablc  police  supervision.  In  France, 
Switzerland,  Belgium,  and  the  Netherlands,  where  the 
French  lawof  iSio,  n-^ulunt  Irs  mftifn  insalubrvs  ct  dange- 
rcux  is  yet  in  force,  the  manufacture  of  this  article  can  be  pro- 
hibited.   The  best  mode  of  manufacturing  nitroglycerine 
where  it  is  desirable  to  use  it,  and  that  is  the  case  in  open 
quarries  where  one  has  to  deal  with  tough  hard  rock,  is 
to  make  it  extempore  on  thespot  where  it  is  to  be  applied. 
Take  a  sufficient  quantity  of  strong  nitric  acid,  density 
from  1*4758  to  i'4902,  mix  therewith  the  double  of  its 
weigbt  M  strong  sulphuric  acid,  weigh  off  3300  grammes 
ofthe  acid  mixture  when  quite  cool ;  take  500  grammes 
of  glyceriae,  wUcb  must  be  free  from  either  linie  or  lead 
salts,  and  mix  the  same  cautiotuly  with  the  acid  while  keep* 
ing  the  mixture  very  cool  by  constantly  stirring.    Let  the 
mixture  stand  quietly  for  about  10  minutes,  and  then  pour 
it  out  in  from  5  to  6  time^i  its  bulk  of  cold  water,  taking 
care  well  to  stir  the  same  all  the  while.    The  nitrogly- 
cerine wjli  siiii.  ;i)  the  bottom  ,  the  dilute  acid  is  removed 
by  decantation,  the  nitroglycerine  once  more  washed  with 
water,  when  it  would  be  fit  for  use  after  removal  of  the 
latter.    The  glycerine  to  be  used  should  have  a  specific 
gravity  of  from  i'Z459  to  1-2562  i.e.,  contains  from  94  to 
^  per  cent  real  glycerine.   Dr.  Gladstone  has  found  while 
engaged  with  Ua  leseaxches  on  nitroglycerine,  that  the 
pMMUy  aBhydnoa  glyoeiiae  did  not  yield,  when  treated 
with  the  mixtnie  of  nitric  and  sulphpric  acids,  an  explo- 
sive compound,  but,  on  the  contrary,  one  which  when 
touched  with  a  flame,  or  red  hot  metal,  bums  off  pretty 
quietly.    Impure  n.iroglycennc  is  daogeronsly  SelMXplo- 
sive,  even  while  standing  quietly. 

From  the  evidence  brought  forward  at  the  coroner's 
inquest  at  Newcastle-upon-Tyne,  it  appears  that  the  nitro- 
glycerine which  had  been  brought  to  that  town  certainly 
contained  some  methyl-alcohol,  or  methylated  spirits  nf 
wine,  not  in  sufficient  quantity  to  render  the  nitroglycerine 
safe :  in  faA  it  ia  not  ia  the  interest  of  the  makers  of  the 
article  lo  rsader  It  ae»  aa  d&  would  evidently  occasion  the 
troeble  of  having  to  separate  the  nitroglycecins  from  ita 
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solution  bv  the  addition  of  water,  previous  to  beine  fit  for 

use,  antl  this  trouble  uould  be  iindoubt('d!y  distikea  at  the 
mines  and  tpiarrit.-s,  and  the  use  of  the  article  therefore 
discardct". 

From  the  evidence,  pivcn  at  the  in(]uest  just  alluded  to 
by  I.  L.  Bell,  Ef.q.,  the  well  known  proprietor  of  large 
rHm  r-al  works;,  collieries,  and  iron  mines,  in  the  county 
I  !  il.am.  It  appears  that  the  printed  instru<5tions  issued 
bv  M.  Nobel,  of  Hamburgh,  the  manufadurer  of  the  nitro- 
moerine,  contain  statements  which  are  veipr  contrary  to 
tM,  and  aptj  to  mialaad,  and  hence  |pve  nee  to  aerioua 
tnifcMef  and  grave  danger,  while  tbe  iMtruftioni  omit  to 
mention  how  to  deal  safely  with  the  article  when  con- 
^aled.  The  quantity  of  nitroglycerine,  30  canisters,  origi- 
nally brought  to  Newcastle  in  May  last,  and  stored  in  a 
jiublic -house  under  tl;e  semblance  of  dirty  grease,  was 
equal  to  -fs  ton-;  of  ]>owder.  and  would,  according  to  the 
pamphlet  of  M.  Nobel,  have  sufficed  toblow  down  115,000 
tons  of  solid  rock.  Mr.  Bell  stated  that  lie  had  caused 
the  use  of  nitroglycerine  to  be  discarded  in  his  mines  on 
account  of  the  injury  to  the  health  of  the  workmen.  The 
inducement  to  the  u<>e  of  this  substance  is  that,  as  com- 
pared with  gunpowder,  its  effed  in  blasting  is  far  greater, 
with  kii  previons  labour,  and  that  its  use  looaens  large 
bioeksof  rocbor  atone  witiioat  crumbling,  thus  enabling 
miners  and  quanymen  to  extradt  large  masses  of  stone 
easily  and  without  damage.  The  Meaars.  Webb  and  Co., 
of  Carnarvon,  Wales,  arc  the  sole  agents  and  consignees 
of  Nobel's  patent  blasting  oil  in  this  country.  They  also 
have  on  hand  an  article  made  by  Nobel,  and  sold  under 
the  name  of  dynamite,  or  patent  safety  blasting  powder,  7 
times  5troni,'er  than  ordinary  i^unpowder.  It  is  stated  that 
dynamite  will  not  explode  either  from  a  spark  or  concus- 
«MB  alone,  but  re(|mres  the  combined  effe^  of  both.  In  a 
compressed  atatett  may  be  fired  under  water  eaualty  well 
aa  oitroglycerioe.  What  that  dynamite  is  maae  or  con* 
poied  Of  I  have  not  been  able  to  find  out;  I  never  aaiw  a 
twi"p|y  of  it,  nor  find  it  toentioned  olheiwhe  than  in  ad- 

A.  AbRlAN't. 


Mr.  Nobel  has  \\Tittcn  to  defend  his  blasting  oil 
against  many  of  the  accidents  which  have  been  laid  to  its 
charge,  he  also  deniea  thai  it  poaaeaaea  some  of  the  pro- 
perties that  have  been  ascribed  to  it. 

The  following  almoat  ludicrous  examples,  tending  to 
show  that  the  aeddenta  have  chiefly  arisen  from  ^^noraace, 
:irc  detailed  with  several  others  in  alist  of  minordiiaitets 
which  have  resulted  from  its  use 

"Id  five  caaea  congealed  nitroglycerine  has  been 
melted  purposely  over  fire. 

"  In  three  cases  a  red-hot  poker  has  been  inserted  into 
the  oil  in  order  to  melt  it. 

*'  In  one  case  a  man  took  to  <;rea8ing  the  wheels  of  his 
waggon  with  nitroglycerine,  knowing;  what  it  was,  and  it 
went  all  ri;ilu  until  it  struck  hard  against  something;,  and 
the  wheels  went  to  pieces. 

"  In  one  case  it  was  burnt  in  a  lamp  as  an  improvement 
on  petroleum. 

"  In  these  days  every  mischief  is  charged  to  nitro- 
^yoerine.  Thus,  we  read  in  the  Northern  Evening 
SgpMU  that  recently  a  box  with  aitro-^dyceriBe  exploded 
at  a  ralhray  sution  in  the  dty  of  Beriin,  *  and  that  the 
simple  aa  of  placing  it  in  the  van  caiiied  it  to  explode.' 
It  is  a  proved  and  confirmed  faA  that  it  waa  falminate  of 
mercun,-  that  exploded." 

Nitro-glvcerene,  Mr.  Nobel  says,  has  been  accused  of 
spontaneous  combustien,  but  the  truth  is  that  unless 
properly  purified,  it  emits  a  nitrous  odour  and  will 
gradually  decompose  during  some  years.  The  nitro- 
glycerine, however,  now  made  by  him  is  always  pure,  he 
wiitea  "  chemically  pot*"  { it  it  oUaiMd  hf  cqnUdliMttioa 
60m  wood  aapbtkB. 


'*  Nitno'^yceriae  la  also  charged,  and  all  the  world 

believes  it,  with  being  extremely  dangerous,  even  from 
the  scratch  of  a  needle,  when  congealed.  It  is  a  mere 
fable.  It  is  the  nature  of  every  explosive  to  be  more 
sensible  to  concussion  in  its  liquid  than  solid  state, 
since  bodies,  as  a  rule,  are  possessed  of  ^renter  stability 
at  a  lower  temperature.  As  regards  niuo-giycerine,  the 
congealed  crystals,  to  be  exploded,  require  a  far  more 
potent  blow  than  the  liquid  oil,  and  it  was  probably  owing 
to  adhering  drops  of  the  latter  that  the  Newcastle  ex- 
plosion took  place.  A  cxyatal  thrown  with  great  violence 
against  a  stone  oriron  plateiacrushed  without  exploding, 
andaatvDog  percttsaloD  cap,  when  inserted  into  it,  produces 
the  same  eneA.  In  the  mines  of  Koenigsgrube  (Silesia)  a 
large  tump  of  congeaJed  oi!  was  hurled  by  an  explosion 
against  the  rock,  and  dropped  hamilrsisly  to  the  ground." 
Another  accusation  cited,  and  refuted,  is  that  of  nitro- 

Sl^cerine  exploding  bv  coatadl  with  oil  of  turpentine. 
I  r.  Nohd  maintains  tnat  aitro-glycerine  is  a  anbstamw  of 
uniform  composition  and  very  reliable. 

There  is  unquestionably  much  truth  in  xaaay  of  the 
remarks  made  in  this  letter  and  wa  thovongb^ acqolcice 

in  the  following  statement. 

"  V\'he never  an  article  can  1^  regalarly  manufadured 
it  may  be  regularly  used,  and  aocidnts  are  only  the 
result  of  Inexperience— the  want  or  negleA  of  instmdion." 


NOTICES  OF  BOOKS. 


Ami  Pri$u^>ks  tf  Modtm  Cktwuttn.  A  Mtmtud  «/ 
Inotganie  Chemistry  forStudtHtt  tUti  for  tut  in  ScUnce 
Classes.   By  U.  J.  Kav  Shottlkworth.   London : 

John  Churchill  and  Sons.  1S67.    (Pp.  v.  and  214). 

This  little  book  is  mainly  founded  on  Dr.  Williamson's 
lectures  at  University  College  in  the  session  1864-5,  *i>^ 
on  those  deUvcmd  fay  Dr.  Pcankland  at  the  Royal  Col' 
lege  of  Chemistry  in  the  following  vrioter.  It  was  origf- 

nally  intended  to  supply  the  want  of  a  strictly  elemen- 
tary manual  for  the  use  of  science  classes — a  want,  how- 
ever, which,  in  our  opinion,  has  had  no  real  existence 
since  the  appearance  of  Professor  Roscuc's  excellent 
"  Lessons  in  Elementary  Chemistry."  The  i;Teat  and 
rapidly-increasing  popularity  nttained  by  Dr.  Hoscoe's 
book  IS  no  less  an  indication  of  the  reality  of  the  want 
of  a  manual  of  this  character,  than  a  measure  of  the 
succe<;s  with  which  that  want  has  been  met.  Already  the 
book  has  been  translated  and  avonrably  received  in  Ger- 
many, and  we  understand  that  Professor  Beflstein  is  about 
to  prepare  a  Russian  edition  for  the  use  of  his  students  at 
St.  Petersburg.  Without  laying  claim  to  any  great  degree 
of  originality,  the  author  of  the  book  before  us  has  at- 
tempted lo  indicate  how  the  study  of  the  non-metallic 
elements  may  be  facilitated  by  the  aid  of  modern  theories, 
and  thus  the  student's  catly  steps  rendered  less  tedious 
and  more  suggestive  than  they  commonly  are.  Dr.  l-rank- 
land's  system  of  notation  is  employed  throughout  the  work, 
together  with  Dr.  Cram  Brown's  method  of  graphic 
formula; ;  the  author  considering  that  the  advantages  of 
the  former  ought  to  insure  its  universal  adoption,  whilst 
what  is  •emetimes  urged  aa  a  fundamental  objection 
against  theiiae  of  the  latter,  namahr,  that  students  ave 
prone  to  regard  graphic  fivnnlB  aa  physkal  arrangements 
of  the  atoms,  he  heKcwea  not  to  he  wananted  by  the  ex* 
perienceof  thote  ^riM>  have  ^vcB  ^  method  an  impar- 
tial trial. 

No  detailed  directions  for  manipulation  are  given,  the 
author  justly  considering  that  such  dire<!lions  are  seldom 
very  intelligible,  except  when  given  orally  in  presence  of 
the  objeCis  used.  PraAical  study  in  a  laboratory  should 
invariably  accompany  a  course  of  reading  ir.  chemistry 
although  the  maoitcst  advantagea  of  such  method  of 
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study  havL-  hitherto,  in  the  system  of  cram  so  much  in 
vogue,  been  too  frcqucntlv  lust  si';ht  of.  In  thi;  v  Ir.- 
ttances  in  which  thi-y  have  been  attempted  the  deiaiicd 
descriptions  of  nppnratus  are  fairly  f^iven.  The  author, 
however,  has  erred  with  Other  loinpilcrs  of  chemical 
manuals,  wlien  dotribing  the  method  of  deteinunin^;  the 
coropoBition  of  water  by  volume  (p.  83)  in  aiicribing  the 
invention  oF  die  pcar>slutped  vessel  with  its  elalwrate 
system  of  screws,  glass  stoppers,  brass  and  glass  stop- 
cocks, &€.,  to  Cavendish.  True  the  apparatus  here 
referred  to  is  the  one  selected  by  the  Caveodieb  Society 
u  their  emblem,  and  appears  on  the  title  pi^^  of  its 
pnUiGntioaa,  bat  withal  Cavendiih  never  cmpl^ped  endi 
an  umU  ujBcnt* 

The  apparatus,  a.<i  described  by  him  in  his  memoir  in 
the  Philosophical  Tranuutiom  consisted  simply  of  a 
glass  globe  prmTdc i  ".ith  a  -^topi  nck,  \\\tcs  for  the  pas- 
sage of  the  spr.r'.,  and  an  arraHi;eme!U  for  suspendinR  it 
10  the  t>cam  of  the  balance.  The  eudiometer  ti;^'urL-ci  in 
tho  pat^es  of  us  p'.ihlications  (and  in  Mr.  Shuttlewurth's 
book!  reprt'scr.ts  the  mstrunient  as  constnicled  at  the 
penod  ut  the  formation  of  the  Society,  and  not  as  it  was 
adually  employed  by  Cavendish. 

Before  entering  on  the  more  special  part  of  the  subjeifi 
two  chapters  are  devoted  to  a  consideration  of  such  of 
the  principles  of  phynct  as  may  be  deemed  indispensably 
DCCewaiy  to  the  Sttldcnt.  The  author  believes  these 
chapteia  to  contain  nearly  all  the  knowlodfe  of  beat 
required  by  the  University  of  London  for  its  malrienla- 
tion  examination,  and  moreover  the  subjeAia treated  very 
much  in  the  order  laid  down  in  the  University  Calendar. 
In  the  description  of  the  different  t^iermometric  scales  in 
use,  the  conimonl\ -received  opinion  is  that  I'ahrcn- 
heit  fixed  his  /ero-po:nt  at  the  tcmperaturi;  of  a  mixture 
of  snow  and  salt  or  sal  ammoni.ic,  on  the-  suppoiiitton 
that  in  such  a  mixture  no  lieat  remained.  It  is,  however, 
the  opinion  of  at  least  one  well-known  Professor  of 
Natural  Philosophy  (moreover  a  London  University  Exa- 
miner) that  Fahrenheit  had  other  and  far  more  philoso- 
phical reasons  for  thus  defining  his  zero,  but  what  those 
were  it  is  impossible  at  thia  distance  of  dme  todeienninc, 
since  the  Dvtch  physidat  left  icanely  any  pi^en  at  hia 
death. 

The  stndy  of  the  laws  regalatina  chemical  affinity  is 

deferred  imtil  the  student  has  gained  a  preliminary  know- 
ledge of  the  principal  fads  concerning  hydrogen,  chlorine, 
and  tlieir  C"!r[njund  hydrochloric  acid.  This  methcid  of 
procedure  has  unquestionably  the  merit  of  simplicity  over 
the  more  usual  plan,  and  materialU  facilitates  the  subse- 
quent consideration  of  the  laws  ot  l  omljinm^  proportions, 
atonic  volumes.  &c. 

Considerable  space  is  justly  affordc^d  to  a  consideration 
of  the  properties  of  water,  and  their  influence  in  the 
WWUfflTty  of  natttre ;  of  the  peculiarities  of  the  several 
lends  of  nntund  waters,  together  with  the  methods  for 
their  piuification  from  natural  imparities  and  artificial 
contaminations.  The  antbor  veiy  pnpcrly  insists  upon 
the  injurious  effcA  of  aNowjny  UiS  faies.  which  enter 
through  the  wastc-pipesdescendinginlodiains and  sewers, 
to  pollute  the  water  in  our  cisterns.^  "  The  afiangement 
to  which  this  abominable  nuisance  is  doe  is  briefly  this; 
cisterns  are  filled  daily  by  means  of  a  tap,  to  which  is 
fitted  a  ball-cock  to  arrest  the  supply  of  water  so  soon  as 
the  cistern  is  m  arly  full  ;  )i:st  above  the  level  where  thr- 
rise  of  water  in  the  cistern  is  thus  arrested  is  the  opening; 
of  a  pipe  which  leads  straight  into  a  drain  conimunicatinR 
with  the  sewer;  lest  the  atmosphere  of  the  house  should, 
durough  this  pipe,  be  placed  in  dired  continuity  with  that 
of  the  drain  and  sewer,  it  is  usual  to  make  the  pipe  that 
MM«n  the  drain  curved  at  its  lower  end,  in  the  shape  of 
Ite  letter  j ;  it  is  im^^aed  that  this  bent  extremity  of  the 
ntbewlll  always  be  krat  filled  by  water  flow  ing  down  from 
the  viraste-pipes,  andwtil  aft  na  a  tokrabty  ^Mknal  vahre  so 
as  to  exclude  the  sewer  gases.  BtitwwttisfeallytitefiNft? 
On  account  of  the  very  ingenioHS  reflation  of  the  ball- 
cock,  no  water  can  ever  pass  into      waste-pipe  at  all, 


nor  CN-en  rise  to  the  level  of  its  orifice  ;  the  cunscquencc 
that  if  there  ever  was  any  water  in  tlie  bend  of  the  waste- 
pipe  it  cannot  have  remained  tiierc  long,  nor  can  it  ever 
be  renewed  ;  hence  no  valve  is  interposed  between  the 
atmosphere  of  the  house  and  tl-.at  of  the  drain,  and  fires, 
and  chimncy.s — creating  tlie  drau^htwhich  enters  the  house 
at  every  chink  and  opening — suck  into  it  the  foul  gases  of 
the  drain  and  sewers  to  pollute  the  air  Wtt  breathe,  and 
not  only  so,  bat  also— seeing  that  it  Is  liBRMS  tlM  snrftoa 
of  our  cistena  that  all  these  gases  {laasv  of  Ibeai  highly 
soluble  in  water)  are  dragged— to  fender  die  water  which 
we  drink,  and  whicb  we  asMctetn  willi  the  idea  of  purity 
and  cleanUness,  nnchan  and  ddetwtww.  The  only  cure 
pradically  applicable  and  fairly  reliable  for  water  thus 
clumsily  contaminated,  after  it  has,  perhaps,  for  the  sake 
of  a  pure  supply,  been  brought  from  a  great  distance  and 
fiitcred  with  extraordinary  care,  is  filtration  through 
anjmal  charcoal,  rei-.cwed  regularly  at  short  intervals. 
But  since  prevention  is  better  than  cure,  and  (so  far  a»  1 
knmv(  the  only  .turi  w  ay  of  avoiding  these  dangers  of  con- 
tamination in  towns  is  10  allow  water  to  be  drawn  straij^ht 
from  the  mains,  without  the  intervention  of  ahy  apparatus 
of  cisterns  and  waste-pipes,  and  to  have  a  constant 
instead  of  an  intermittent  system  of  delivery,  this  plan, 
already  followed  in  Manchester  and  some  other  towns, 
and  at  the  public  drinking  foimtains  in  London,  sbonld  be 
universally  adopted."  (pp.  gS — gg). 

A  large  portion  of  the  chapter  on  the  atmoaphere  is 
avowedly  compiled  from  Dr.  Koscoe'satticle  in  Watta'a 
Didionary  of  Chemistry,''  but  the  author  em  in  aseiMiy 
the  gravimetric  process  for  the  determination  of  the  princi- 
pal constituents  oftheairto  Dumas  and  Feligot.  Dumas's 
eollaborateur  in  the  famous  research  was,  as  every  tyro 
could  tell,  not  Felii^ot  but  Boussinirault.  On  p.  123 
we  see  repeated  the  statement  of  Liebig  that  the 
absolute  quantity  of  carbon  contained  in  the  atmo- 
sphere as  carbonic  acid  amounts  to  more  than  the 
weight  of  all  the  plants,  and  of  all  the  strata  of  mineral 
and  brawn  coal  existing  00  the  earth.  A  moment's  cal> 
eolation  will  suffice  to  show  the  incorre^neiis  of  this 
Btatement.  The  relative  volame  of  carbonic  acid  con- 
tained in  the  atmosphere  is  iiaaaUy  stated  at  four  volomea 
in  10,000  of  air,  eqolvident  to  •oSnt  per  cent  bv  wel||ht. 
It  certainly  eannet  exceed  this  amoont,  indeed  the  recent 
researches  of  Angus  Smith  on  the  air  of  monntains,  and  of 
Thorpe  on  sea-air,  render  it  highly  probable  that  this 
number  as  an  average  is  somewhat  too  high.  From  the 
barometric  pressure  of  30  inches  of  mercury,  and  the 
known  area  of  the  globe,  the  weij'lit  ui  the  atmosphere 
is  found  .ipproximately  to  be  5,2Cu,ooo,orii).ooe.ooo  tons, 
and  hence  the  weit;ht  of  carbonic  acid  would  be 
3.220,000,000.000  tons.  Now  Mr.  Hull,  in  his  "Coal- 
fields of  Great  Britain,"  estimates  tin-  amount  of 
available  coal  in  the  English  and  Welsh  coal  tields  ai 
60,000,000  tons  for  1000  years,  and  states  the  American 
coal  fields  to  be  72  times  greater  than  our  own.  Assuming 
it  to  contain  80  per  cent  of  coihon,  thia  COftl  by  iu  com- 
bustion would  produce  1 234St<M0|O0O,O0O  tons  of  carbontc 
acid— a  quantity  nearly  fonr  timcs  as much  as  that  aftoaHj 
existing  in  the  atmospheriB  at  pwasnt.  BiachoChas  also 
demonstrated  the  falsity  of  this  statement  of  Liebig.  by 
calculating:  the  probable  amount  of  carbon  contained 
simply  in  the  thick  strata,  oecurring  both  in  the  clay  slate 
and  in  the  more  recent  schistose  formations.  Assuming  the 
avcraf;e  quantity  of  carbon  contained  in  these  strata  to  be 
o  I  per  cent — a  quantity  without  doubt  far  short  of  the 
adual  amount — and  assuming  also  the  thickness  of  the 
entire  sedimcntari'  formation  to  be  eif;ht  miles,  it  may 
easily  be  shown  from  these  data  that  the  carbon  contained 
in  these  strata  would  amount  to  nearly  seven  tames  as 
much  as  the  absolute  tveightof  carbon  in  the  tMnoepfaere. 

But  enough  has  been  written  to  show  the  geiWfal  cba- 
radcr  of  thia  book.  On  the  whole,  it  fairly  repnssQUsafih 
of  theleadtngfestoMSof  Che  scknee  as  may  bo'igtsanad 
from  the  study  of  the  non-irtetalHc  tlenients.  -We  cannMi 
however,  anticipate  for  it  aperaHMaBtpkee  among  estab* 
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Usbed  manuals.  The  book  is  doubtless  adapted  to  the 
requirements  of  students  pn-parinj;  for  the  matriculation 
examination  of  the  University  of  London,  and  intending 
to  proceed  to  an  Arts  degree,  although  we  are  slow  to  be- 
lieve that  this  constitutes  the  main  idea  of  the  author, 
aiace  any  book,  however  ably  compiled  and  amaged, 
ptoinaing  merely  to  facilitate  the  proccM  of  cnmmiillg,  is 
unworthy  of  much  resped  or  toleration. 
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BaiSBB,  "A  new  Method  of  Manufaftaring  Soda."  Schiwhah, 
"  A  Method  of  Manu(s£iuring  Hyposulphite  of  Soda  froTO  tbe  Waste 
l'rr>du(t!i  of  Soda  Makins."  Clcmaniiot.  "A  new  Silica  Glaae  for 
i'uitcry  Ware."  J.  Flxhi."  On  Prcparmc  MetaU  in  Fine  Powder  by 
AmaJeamition."  Evrard,  "  On  the  M^inuUtlurc  o(  Aluminiam  Bronze. 
W.  Fuller,  "A  Method  of  ScparatinjE  Gold  and  Silver  from  their 
Orca  by  means  of  Lead."  Es<}U'IRON  and  Gokin,  "  On  a  Method  of 
ReWvifying  Peroxide  of  Manganese."  Tilohman,  "  A  Proceu  for 
ManefaiAuring  Paper  Pulp  from  Wood."  J.  Roussrau,  "  An  Iniprove- 
ment  in  the  Manulatture  of  B«elroot  Sugar."  Junemann,  D(  Kitui, 
and  BoTTGEB,  '  Or.  the  Utc  of  Stronlia  m  the  ManufaAufc  ul  Sji^ur  ' 
Dv  KiEux  and  Bottoem.  "A  new  Method  of  Treating  Beetroot  Pulp 
and  Juice  with  LiSH."  BOUBNB.  "  A  Method  «f  Oaodorisiacyalca- 
niaed  India  Rufetar.*  FoRTtBa, *Ob  a PrBCtii for icadafingrabfka 
WatcrprooC" 

Amiults  dt  ChimK  et  de  PJ^ytlfttf. 

Augud,  tS67. 

A.  Cosmo,  "  Researches  on  Cr}'ii(alline  RefleAion."  P.  Viomx 
"C>n  the  Mteallic  Pho«phidet."  W.  D.  Kkanikof  and  V.  Lou- 
'jUiNiNi!,'  Some  experimental  Rcicarches  on  Henry  and  Dalton'a 
Theory  of  the  Absorption  of  Gases  by  Liquids  at  a  Constant  Tempera- 
t  in-  %vA  \'.nt\'.:r  variable  Vrrv.%\itt\."  J.  Boiishinoai.lt,  "On  the 
1  rrirrntatKin  i  I  S'.ime  F-  ruiti  "  V.  LoNCL  IKINE,  "  On  the  Density  and 
Dilatation  of  Benzene.  Toluene,  Xvlenc,  and  Cymcnc."  PaaasT, 
"  Nau  M  the  Uaa  a<  Pytitsa  iaatesd  of  SiUphu*  ia  tkc  Maoafsftutt  of 
SsipliMk  AeH' 

MbMi  4^  to  SMW  MuslritlU  dt  MMmat, 
Joljr.  1867. 

M»  2lMttK,  "On  ihL-  Presence  of  Aniline  in  the  Coloured  Fluid 
tjsflwl  t|  lllli  "  Hare  .l/>i'v3iJ  Utfitans."  G.  ScHAEKrES,  "  Report 
on  Psfsnd^  New  hxtraCk  ot  Garancine.  J u mot,"  Report  on  Broun '« 
Photographic  Reprodnaions  of  ShstdMa  and  Cartoim."  Sciiatnua. 
KsSTMSR.  "  Report  on  A.  Riviire's  Menolr  oa  the  Preoaration  of 
Caaslic  Eiar>'ta,  I.  Schlitmbeokr,  "On  a  Peculiar  Pri>riu<^t  nf  the 
Calcinalion  of  Paper."  Sciibuker-Kestneb,  "On  the  1  uf 
Chloride  of  Calcium  in  certain  Fossils  found  in  the  Ltkm  near 
Colmar."  A.  Bral-k,  "On  some  Carbon  Prints."  E.  Hopek- 
GsosiBaH,  "  On  the  Subatitution  of  Cadtnium  for  Bismath  ia  Stereo- 
>  llataL"  h.  BaawM,  "  Oa  as  InpraveBeat  ia  the  Caihoa  Pro- 


NOTES  AND  QUERIES. 

Deodorising  Petroleum— I  have  been  informed  that  a  solution  of 
"  plumbale  of  soda"  will  deodorise  petroiettni.  Can  any  of  your  cor- 
reapondcnts  courteously  give  me  instructions  in  the  mode  of  preparing 
and  uaing  this  agent— O.  P.  A. 

CleansiQg  Ptra-ams.— Can  any  of  your  readers  kindW  inform  me 
as  to  tbe  coBpnsitioo  of  tha  "  spirit"  sold  for  clesaaing  if-ttn.  I 
imagine  toffiallaa  is  ga«  of  Iha  priadpal  ingndisats<— Thohas 

Ul  AIR. 

Water  for  Steam  Boilers.— K.  S.  T.,  in  "  Notes  and  Queries, " 
uill  find  all  he  requires  in  "  Engineering,"  (published  at  J7,  Bedford 
Street.  Covcnl  riai;;Lnt.  for  March  Jind,  1867.  pat;e  Jte.  fur  Miii.h 
19th,  1867,  page  ,1   .mJ  May  loth,  iK;?,  pace  ^^-i,-    11   K  H. 

BxtraAion  of  Oil— Dyeing  Turkey  Red.— In  an»urr  id  curres- 
pondent  E.,  I  can  stale  that  bisulphide  of  carbon  is  inapplicable  to  the 
CEtraAioo  of  olive  oil  from  an  aqueous  solution  of  carbonate  of  potash, 
as  bisulphide  of  carbon  i>  drcnmpoaed  in  alkaline  ^aliiMi  ns  f  irming 
sulpho-carbonate  of  th<;  aM  ali,  wnich  still  kecpi  tht-  n;  in  Milutum. 
The  process  carried  out  in  Turkey-red  worka  for  the  recovery  of  oil  is 
to  neutrmlise  lha  aaulaion  with  sulphuric  acid,  when  tbe  oil  scpsfatss. 
Hyposulphite  of  slumina  has  been  tried  as  a  mordant  in  Turltejr-red 
c'.yi:cnp,  but  doe?  not  pro<lurr  ml  .ur»  so  hrillisr.t  as  the  mi>rdantS  in 
Lie  To  dc^^:rl^>e  the  Turtr;,  :  -  i  [<r.;>Lcsv,  carried  or.  in  Lincaahire, 
would  occupy  more  than  the  space  act  apart  for  "  Notes  and  ^uerias;" 
but  I  nay  ststalmattak  the  Turks/  sad  dsatsef  Baglaad  an  fhiaa 
in  namber.  Two  of  tbsm  adopt  a  process  sfmOar  to  that  lavMtcd  and 
carried  on  by  P  Steiner,  F.sq.,  of  Accrinrtrm.  who  is  the  third.  This 
method  cannot  be  applied  to  the  dyeing  of  yarns.    The  process  for  yarn 

dpaiaf  is  a  ■ediScatioa  of  the  Scotch  process  fsc  doth.— F,  F.  F. 


MBETrNGS  FOR  THE  WEEK 


Saturday.— Royal  Institution,  3  o'clock.  Professor  Tyndail  on  "  Haal 

and  Cold."  (Juvenile  leAures,) 
MoN DA V— Medical,  8  p.m. 

Tuesday- Royal  Institution,  i  o'clock.  Professor  Tyndill  on  "  Heat 

and  Cold."    (Juvenile  leflures  ) 
WtDMSSOAV— Gcolcwical.  8  p.m.  On  the  "  Lower  Lisa  of  Bristol,"  by 

W.  W.  Mias^^bb  F.G.S.  Oa  tbe  "  Lotvsr 

lias  al  CothaatlaBiiMsr.  and  Bfisiol,"  by  C.  O. 

G  room  Mapier,  Bsg..  F.O A. 

  M  icroaooaicsl.  •  PkBI. 

THuasDAV.— Royal,  8|  p.m. 
—    ZoMOgicaf,  84  p 
  Rayal  Society  Club,  0  p.m. 

Anai«stsaiy  aMsllag;/!  Mb 


TO  CORRESPOMDENTS. 


ir  — I.  The  0il-a«t  hss  bssa  submitted  toaMrfi  helaaicalaatkorllf 

for  trport  upon.  s.  We  believe  no  one  bought  ihehssinessyaospealt 

of.  You  can  get  ever>thin!;  yoi:  requiic  In  tJ-t  way  of  apparatos  at 
GrifSn  and  Sons,  GarruW  Sirci-t 

If.  Af.-'Will  our  correspondent  favour  us  with  the  full  description 
of  the  dyeing  process  which  he  thinks  would  be  too  laa(  fer  oar 
columns  ? 

X. — The  explanation  is  very  simple  Rach  acid  will  seyaialeapar- 
tion  of  the  other  from  its  combinati  uni  Uuf  Publisher  SIgPa  dMt  Iw 
can  auppljr  the  periodicals  if  you  will  send  particulars. 

W.  a.  Kadngr.— W«  are  obliged  far  oar  eetiaivaadeat^atiiiM' at- 
tention to  the  article,  and  will  endesTonr  ta  laset  Ma  aMHa<  It  is 

very  Rratifving  to  find  that  the  American  naidal  of  lha  CKBMraAL 

f&aU  - 


Nhw.'.  n  Ml  hii;hly_appri:i;ia!cj  m  M  pacts Of 
W.  \'0UMt. 


lUailsd 


7.  W.  y'oaitg.- Received  with  thanks, 
jh.  |Kaidtar»ThaiaaMKhsialhrndloiBthsQearteri*Jo«raal 
not  written  hy  tlia  Edtlor,  aad  wars  In  fsft  inserted  without  his  know 


ledj^e.    We  will  draw  attention  to  your  answer. 

(.".  /'.  /lijAm.— Either  Bowditch's  or  Sugg's  treatise  on  coal  ga^  »ill 
answer  your  purpiMe.  They  have  each  been  reviewed  in  these  columns. 

Sptctrnm  will  lad  Some  excellent  articles  on  th^Applicatioa  of  spec- 
rum  anal)'ais  to  the  Boicruscope,  by  Mr.  Sorby,  in  recent  volumes  of  tbe 
Chemical  News. 

EHtfrnirrr. — Tbe  French  metre  is  the  forty-millionth  part  of  the 
length  of  the  earth's  meridian,  or  the  ten-millionth  part  of  the  distance 
from  the  equator  to  tbe  pole. 

A  UyiUry.—\  correspondent  forwards  the  following  cutting  fr  >m  a 
contemporary,  and  asks  for  an  explanation:  "  Luecinic  Acid.— M.J. 
Hooper,  in  •  communication  to  tbe  CHSMtcAL  News,  points  out  titat 
the  presaoea  of  aftivs  acid  or  a  soluble  acitste,BartsBlljr  or  aotirsly 
suspends  tha  srilasry  rcaaiea  af  aucciaie  acid  iii  sehstfaaaaf  f4rrfe 
salts." 

H.  Bambtr—Cott  the  polished  steel  with  a  mixture  of  lime  aad 
aweet  oil  before  putting  it  away.   Thm  will  prevent  it  getting  maty. 

AiuUjit. — A  mixture  of  finely  gunuhr.i  ,1  .  mt  and  iron  filings,  put 
into  an  alkaline  solution  of  a  nitra'.r  vm  1  ^  uim-  ul:  ihc  nitrogen  tr>  liv 
evolved  in  the  form  of  ammonia.  Harcourt's  process  for  eatimating 
nitrates  is  baaed  on  this  principle. 

Xptcl.— You  can  RIter  the  strong  nitric  acid  solutioa  through  a  taft 
of  gun  cotton  loosely  pushi'i  into  the  neck  of  1  funtMU. 

/-.'.  K  l<  -We  'itri<n);U  u  lvi:,<'  you  not  to  atlcmptioprcpsrechlorida 
of  nitrogen.    Nitrii>:lytriinc  i»  inn.  tence  itself  in  comparison  to  iL 

CcHnmi"U.  ii.'iL'ni  hjfc  Ixrn  rra  n  cl  from  Dr.  H.  ilcnce  Jooes, 
F.K.S. :  M.  I'etrrson  ;  J.  Hatictt  (with  cneios;ure/;  Constantine,  Count 
/,ibielo  ;  I..  I.loyd  ;  F.  O.  Ward;  Dr.  Quarlach  .  F.  H.  Hill  (with  ea- 
closure  I,  Dr.  Rohrig  (with  enclosure):  J.  KusscU  :  W.  Holyoak;F. ' 
Roberts;  Dr  Lethcby  (with  enclosurel  ;  A.  Lavcnant  .  Dr.  R.  Angus 
Smith,  F.R.S.  ;  Captain  W.  A  Kii«»  »wnh  cnclonurcl;  T.  Rcaier 
(with  enclusurel :  F.  C- SamucU ;  (1.  F.  Symons  ;  Dr.  Wilhclms;  C. 
P.  Bahin ;  E.  J.  Qaarles ;  W.  Sutton  fu  iih  enclosure) ;  T.  Bisir;  D. 
Waldie  (with  enclosure):  J.  Wallace  Yount;  'with  enclosure):  S. 
Smith  ;  Vodrey  and  llro.;J.  Hray  ;  M.A.Whuhcio,  W.  Rud^criuith 
enclosure):  W.  H.  Dear  W.  Salter  (»ith  cnuliMnc; ,  J  I'horpt.-, 
W.  E.  Walker  ;  P.  Jossop  ,  G.  Farrcr;  L.  Horcr  .  W.  Wilaon  (with 
efldasarri ;  W.  Kcls-i .  W .  H.  Hosdlqr  (wiA  aaclosare) ;  J.  H.  Johosaa 
(srith  eneiosare) :  Longmans  snd  Co.;  Spottis«>oo4e  and  Co. ;  B.  W. 

Kcclcs;  J.  Robarts  Penrose  ;  Dr.  Adrian  ;  A.  C.  Bowdler;  Dr.  Day; 
M.i'.v  ;>on  and  Swan  ;  H.  Rsbtrick.  J.  Chalmers  ,  A.  Glcndinning  :  J.  A. 
Parkcs  ;  L.  Wundt ;  C.  E.  Gorman  ;  P.  Darcey ;  Rev.  A.  Rigg ;  Liebit; 
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LCCTCRC  II. 

Change  of  volome  (eonlinued^— The  (b«e  of  fceal— How  lo  tne^^urc 

be»t  -B<Jil:nK  «aitcr. 

I  wantyou  in  the  first  place  to  pa)'  attention  to  \that  Mr. 
Cottrell  will  do  here  in  frt)nt  of  the  table.  There  is  a 
very  thick  bombshell,  for  which  I  am  indebted  to  the  1 
great  kindness  of  my  friend  Professor  Abel  of  Wool-  1 
widi.  It  is  now  filled  with  water,  and  the  hole  of  the 
bomb  is  plugged.  Mr.  Cottrell  will  now  place  the  bomb 
ia  this  bucket,  which  coouuns  a  oiixtuie  of  pottnded  ice 
and  salt ;  and  I  want,  if  I  can,  to  explode  that  bomb.  Do 
not  feel  in  the  least  alarmed  about  it.  The  explosion  will 
not  be  such  as  to  injure  any  one.  I  w  ill  ask  him  now  to 
cover  thf  bomb  curcfuHv  with  this  !'rcL-/:n;;  iiii\tu:p  of 
pounded  Ilc  and  s,<!t,  .mti  «  e  v.  ill  h-.^s  c  it  thiTL'  fur  h. ill' or 
three-quarters,  of  ;in  hour,  hrst  putting;  .i  hl.inki.t  o\<:r  it  in 
order  to  keep  thi-  warm  air  III  lh:a  ruutn  froiu  .icltn^  upcm 
it.  And  now  on  the  titp  ol  this  I  will  put  these  iron  bot'.Ius 
and  this  leaden  hot;!-.-,  v.hich  nhn  all  contain  water. 
Having  placed  thi-m  in  thi-  fritr/iiiL;  mixture  we  will  is- 
amine  what  occurt,  when  the  water  within  these  bottles 
and  thia  bombthell  freezes.  It  will  require,  no  doubt,  half 
an  boor  or  more  to  prodirce  anV  aiSkion  upon  the  bomb, 
bccanae  it  contains  .1  very  consideiable  amount  of  w.itcr. 
We  may  powibly  obtain  an  a<flion  more  rapidly  upon  the 
ifOB  bottteSa  though  the^  are  exceedin$;Iy  thtck.  We  made 
a  abnilar  eiqicrimeDt  with  a  bombshell  in  the  yatd  of  the 
Inititotion,  and  there  it  occupied  only  half  an  hour  to 
freeze  the  water  and  bunt  the  bomb.  The  result  is  here 
in  these  fragments  which  are  on  the  table.  Look  at  the 
thickness  of  these  piece' ,  I  hr.pc  thr  hnnih^hi'II  nov.  in  thr 
bucket  will  be  nleasam  and  Lo.irtt-Diis  miJ  ,i;;rccaLil*: 
eninuf;h  to  burst  before  the  lecture  i-;  L-ivK  d.  but  m  case  it 
docs  not  burst,  these  fragments  niii»t  rcprt-ieni  i'nc  etTe(ft 
I  intended  to  prodiu  t .  At  a  subsequent  stage  of  the 
leAure  the  success  ol  the  experiment  was  indicated  by  the 
bursting  of  the  bomb.  At  the  conclusion  ol  the  letture 
the  bottles  were  also  found  to  have  beea  burst  by  the 
freezing  of  the  water.] 

And  now  1^  me  rccttr  for  a  moment  to  our  last  ledlure. 
I  then  attempted  something  verv  daring  indeed.    I  dare 

Smany  of  my  elder  hearers  will  have  imagined  that,  in 
,  I  aimed  too  bti;h,— 4hat  I  cndcavocred  perhaps  to 
make  yoa  understand  too  mmb  { bat  1  do  not  think  that 
that  was  the  ease.  1  think  it  ia  posaiUe  fbr  your  minds 
to  see  the  opentiona  of  tUa  thing  that  w«  call  heat  almost 

•  tlsfom«  leriNtim,  tgr  iMmiaiiM  of  the  Asthiw,  for  tttit  iBumal. 
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-  tict  cni'tr.  I  thinl.,  Ivit  i;,',,,-  J,  J  j^^g  the^^e 

upcfatiiiii.^  mysseli,  and  lor  this  reason  I  wish,  as  far  as  in 
me  lies,  to  make  you  sec  what  I  see,  when  I  think  and 
talk  of  this  thing  thatwec;ill  he,it.  It  was  for  that  reason 
that  I  endeavoured  to  cause  you  to  piclure  to  your  minds 
first  of  all  the  motion  of  the  particles  produced  by  stiikinf; 
apiece  of  lead.  You  remember  I  put  a  piece  of  lead  upon 
the  anvil  and  struck  it  furcibly  with  the  hammer,  and  in 
that  way  I  produced  heat.  I  then  went  on  ftfun  that  to 
what  we  call  combustion ;  and  1  asked  you  to  consider 
this  combustion  as  somethin;;  almobt  Identical  with  the 
adion  of  the  hammer  upon  the  lead,— th.it  the  combustion 
of  bodies  is  due  to  the  fad  tha:  our  atmosphere  contain:, 
uhat  is  c.iIK-'l  ow'-.'n  -  i :  '.l;,-  v.-.u  -as,— and  that  when 
(.Lit.nn  b  iiJics  niii  rajseu  jti  tvTupci ature  this  <>xvi;en  hits 
tl-,fin  V,  ;th  -nich  force  as  to  produce  the  criVcts  that  we  call 
cuiii'uustiMn.  This,  in  point  of  fact,  i:*  the  theorv  of 
combustion.  If  \\  e  rur.iovc  the  ovvfjen  from  a  place  where 
a  body  is  burnin;;,  yuu  will  lind  at  once  that  it  can  no 
longer  burn.  In  order  to  make  that  evident  to  you,  I  have 
here  a  candle  which  I  intend  to  place  under  what  is  called 
the  "recei\'er"  of  an  air-pump.  Now  you  have  the 
candle  burning  within  the  receiver  of  the  .•iir-pump.  If  I 
allowed  it  to  continue  burning,  the  oxygen  enclosed  in  that 
teceiver  would  by  and  by  be  exhausted  by  the  bunung  of' 
the  candle,  and  tite  flame  of  the  candle  would  die  out  as 
soon  aa  the  CKhauaUon  of  the  ov>'gen  took  place.  I  will 
hasten  that  exhaustion  by  working  the  pump,  and  render- 
ing  the  atmosphere  around  the  cand!e  r.ire  ;  and  yov  will 
find  that  presently  the  flame  will  become  rather  feeble. 

The  air-pump  :(s  then  st  t  1:1  -Kiion.  You  see  the 
Hamc  is  already  be^timmg  to  btii-uiue  dim.  Now  it  is  %'ery 
dim.  As  I  work  on  it  becomes  still  dimmer,  but  if  I  b  t 
littlr  ow^en  into  that  receiver  I  at  once  restore  the 
[  bri^hti'.uss  of  the  flame.  Some  oxyj^en  was  caused  to 
enter  the  receiver..  Now  the  flame  is  brii;liter  than  it 
was  before.  If  I  exhaust  again  you  will  iind  that  as  we 
take  the  oxygen  away  we  remove  the  atoms  that  are  now. 
aa  it  were,  showering  down  against  the  combustible 
matter  of  that  candle.  If  ue  take  those  atoms  away  you 
see  the  flame  becomes  more  and  more  feeble ;  and  finally 
if  I  proceed  fanbcr  1  should  be  able,  of  course,  to  entirely 
extinguish  the  flame,  for  when  these  little  oxygen  atoms 
are  no  longer  able  to  rain  down  Upon  that  flame,  then  the 
flame  inevitably  goes  out.  1  will  readmit  the  air  before 
the  flame  is  quite  extinguished.  fAt  this  n  ir^ient  the 
candle  ceased  to  burn.  .\h  !  I  am  too  lit  -  .x-.^d  the  flame 
has  gone  out.  Now.  you  saw  that  just  beinrv  th  a  flanif 
went  out  it  was  excv.-cdingly  fechle.  It  wa<!  i  ^,Ktlv  similar 
to  the  flame  that  you  obtain  at  ".ers  h;:',h  i  'i:\.>tions  upon 
the  earth's  surface.  Mai"  ■  l  ars  n^^o  Ur.  1  rankland  .md 
myself  spent  a  whole  niL;i;t  ur  .on  the  top  of  Mont  Blanc. 
We  slept  upon  the  top.  and  we  there  burned  a  number  of 
composite  candles  such  as  we  have  here,  and  we  also 
burned  a  number  of  them  at  Chamounix.  The  air  upon 
the  top  of  the  mountain  was  very  rare  and  very  thin,  and 
it  was  moat  wonderful  to  see  the  efled  of  this  rarefied  air 
upon  the  flames  of  the  candles.  They  were  exactly  like 
the  flame  you  saw  here  immediately  before  it  went  Oat, 
Strange  to  say,  however,  the  quantity  of  Stearine  fthe  stuff 
of  which  these  candles  were  made)  consumed  above  in  one 
hour  was  exactly  equal  to  that  consumed  belov,.  There 
was  no  sensible  d'ft-rence.  in  fi£t.  hi  *  -  r-rn  therti.  notwith- 
standmg  the  enormous  diifL-r^'iicc  in  ihc  *.h."ir.icters  of  tlic 
flames.    So  much  fur  these  (lames. 

\Vc  must  now  say  one  or  two  words  with  reg.ird  to  the 
strutturc  of  this  wonderful  and  beautiful  thiuf:-  fl.im'--.  If 
you  look  at  the  M.-rme  of  a  candle  you  w  ill  t)bserve  a  par- 
ticular portion  of  it  to  be  much  more  luiiunmi';  than 
the  rest.  At  that  p.trticular  part  the  tLime  ;;ivcs  out 
its  greatest  light;  and  if  vou  li^httwo  c.indles,  stub  .-i^  t 
have  here,  and  look  at  tKe  flame  ol  one  of  the^e  c.indles 
through  the  flame  of  the  other,  you  will  And  that  you  can, 
with  the  Kteaiest  ease,  see  one  through  the  other  for  a 
considerable  distance  upwards ;  bat  then  you  come  to  a 
very  bri|sbt  porti<Hi  of  the  candle  flame,  and  that  bright 
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|K)rtioa  aJinost  wholly  cuts  oft'  the  vision  of  the  other 
caiulle.  Thus,  through  the  patt  of  the  most  intense 
brightness  tite  light  of  the  other  candle  cannot  pa&s. 
There  is  somethine  going  on  which  intereeptnthe  lis;ht  of 
the  other  candle.  Now,  whnt  is  this  samethinK  ?  This  will 
U-nd  us  to  11  knowledge  of  the  strndure  of  this  beavttfiil 
flatije.  The  Haine  here  !<!  produced  in  this  way.  We 
Jiavi:  a  \vicl;  in  thi:  cutUre  of  .  .  Ui;r:i  r.f  asy  cor.ihus- 
t  iblc  malti.!'.  Wc  igniti:  ilii:  vtii.*..  i  iic  litat  tirst  of  all 
liquefies  the  j^rcasy  matter,  and  not  only  li(|U!;fits  it,  but 
Kciuces  it  to  a  rlatc  of  vapour,  or  f-as.  The  candle 
actually  in:ikes  its  own  gas.  ins  -.  iii  <  ur  i  nri.ca  from  the 
candle  str.-jght  upwards ;  and  being  heated  and  surrounded 
by  the  oxVijen  of  the  air,  this  heated  vapour  is  imme- 
d'i.itely  attacked  by  the  oxvRcn  :  the  atoms  of  oicygcn 
plunge  against  iho  vapour,  and  what  we  see  as  Ught  and 
beat  is  the  lesnlt  of  tbts  coUision.  But,  let  me  say  a  word 
or  two  more  with  regard  to  flame.  I  have  spoken  of  the 
vapour  of  the  greasy  matter  of  the  candle.  That  vnpour 
is  composed  mainly  of  two  dtstlndl  substances.  It  \n  called 
A  "  hydrocaiV'^n.''  \\'c  h.-ivc  tii< n- lndri't;cn.  wliii,!-.  i'l.  .1 
;;as.  and  vvc  li.i\c  c.irbtm,  uhicl:  is  .lUo,  under  certain  tir- 
•  nmstatucs.  .\  t  is.  These  bodies  are  united  together  in 
the  grease  of  this  candle.  Now  fellow  mr,  p!e.T«;e  ;  and 
you  will    undcrstantl  tnc   ;,lriu  turc  ul   tlii-.   c  aiuilc-li.HTU- 

immediately.  The  vapour  i->  utinckcd  li\  (>N\t;i.ii  ;  but 
the  oxygen  loves  the  hydrogen  better  tiian  the  carbon. 
It  takes  the  hydrogen  first,  and  liberates  little  Bolid  par- 
ticles of  carbon  in  tlie  llane.  These  carbon  particles  are 
the  coot  wbtch  you  see  aometimea  in  a  smoky  flame.  You 
see  the  stnoke  here,  in  point  of  faft.  If  the  combustion 
werx:  perfect  all  that  smoke  WOltld  be  burned,  and  it 
would  be  raised  to  a  white  heat  in  the  flame.  In  tnat 
particular  portion  of  thi-  tl.-im<-  v.  Iiic  h  f^ivx  s  out  the  maxi- 
mum amount  of  lisht  you  l.avc  a  trov.d  wf  these  solid 
carbon  particles  raised  to  a  white  heat  by  the  itut  iisi  tem- 
perature of  the  tlanie.  And  then,  finally,  these  carbon 
pariitles  also  become  burned,  and  the  proJutiks  of  ciJiiibus- 
tion  pass  away  into  the  air  as  ^.is.  T!:is  is  the  structure 
of  aU  flatnc!! — fir^t  of  all,  an  inner  core  of  unburned  gas 
or  vapour;  and  then  round  about  that  the  oxvgen  of  the 
air  pranging,  as  it  were,  aj^a!n>l  the  heated  vapour,  and 
forming  a  kmd  of  luminous  shell  round  about  the  interior 
bait. 

If,  when  the  carbon  particles  were  healed  and  liberated 

from  the  hydrogen  in  the  manner  I  haw  described,  oxygen 
were  at  onvc  to  seize  tipon  therr.,  yon  Louhl  not  have  this 
intense  luniiDO&Uy  that  you  tind  1:1  the  e.iiuile-Hanic. 
Here  is  a  lamp,  constructed  by  a  particular  ii:eiid  of  mine 
— rProfessor  Hansen,  of  Heidelhurj;— and  \ou  ^.e  it  burns 
with  a  very  small  amount  of  Iv^hi.  '1  ho  rea!-on  ot  that 
is  that,  by  means  of  these  apertures  which  he  has  made 
round  about  the  central  tube  he  mixes  the  oxygen  of  the 
air  with  the  gas  before  the  gas  is  ignited,  and  the  pre- 
sence of  tins  oxygen  entirely  destroys  the  existence  of 
these  carbon  patticles,  to  which  the  light  of  the  flame  is 
mainly  due.  If  t  cut  ofT  the  air  the  gas  alone  will  come 
out,  and  you  see  then  at  once  that  the  Ught  greatly  in- 
creases. In  the  former  case  you  have  the  carbon  particles 
hallinc;  for  .\  moment  in  the  n.itnc,  .ind  raised  to  a 
white  hcAt  bcloic  the  oxygen  bencn  them  ;  .irid  thus  you 
have  a  far  greater  amount  of  light  than  w  hen  you  allow 
the  oxygen  to  get  in  anionf^'^t  them  and  sei^e  then  the 
moment  they  are  liberated. 

The  combustion  which  I  have  just  shown  you  is  of  a  very 
vivid  kind.  There  are  aho  slow  kinds  of  combustion 
going  on.  For  instance,  when  the  oxygen  of  the  air 
attacksiron,  It  produce.^  iha:  red  iron  rust  with  which  you 
are  all  very  well  acquainted.  This  is  just  as  much  acase 
of  combustion  as  the  combustion  entMoited  in  the  candle- 
flame.  It  is  a  case  of  slow  combustion.  When  the 
earlier  of  the  Atlantic  cables  was  made  it  was  surrounded 
by  iron  sheathing  t  )  in  r-teCl  it  ;  and  it  w.is  found  in  one 
case  that  the  temperature  of  a  t;rc.it  toil  ol  lhi>  table 
became  very  high  indeed — so  hi^h  a*  10  imperil  the  gutta- 
percha and  ffWiX  substances  that  were  employed  to 
t 


irt'ulJltfe  the  wire.  This  waft  found  to  be  due  entirely  to 
the  slow  combustion~to  the  rusting,  or  "  oxidation," 
as  it  is  called,  because  o.>cygen  is  concerned  in  it — of  the 
iron.  The  iron  ytM  slowly  burned,  and  the  heat  could 
not  get  away  because  the  coil  was  so  large,  and  the  con* 
sequence  was  that  iu  tcmperaturt  became  dangetansiV 
high.  Mr.  Siemens  has  inwmed  Jlrt  *il**pdi«1gly  DetlUUflil 
instrument  f.  1  tnc  p-.irpo^e  of  tcKling  cables  for  this  heat. 
And  to  ill  i.iU  cast  uf  our  own  bodies  there  is  going  on  as 
true  a  c<jnibiistion  as  ir.  tl-.e  case  of  the  biirninr;  candle. 
VVc  take  in  food,  it  is  uornrved  into  tl.e  bluod,  vs-e 
breathe  the  oxygen  of  tl.e  air.  that  o\\  „'en  comes  into 
contact  with  the  food  in  the  blood,  and  the  food  is  there 
slowly  burned,  and  consequently  we  are  rendered  wsrim 
The  heat  of  our  bodifs  d^rivetl  enlirelv  iVvm  this  siow 
combustion; 

ToWAtds  the  close  of  the  last  leduce  I  passed  on  to  ft 
tiottsideration  of  what  heat  does.  The  usual  result,  as  I 

told  you,  is  that  bodies  arc  made  to  expand  with  heal.  I 
made  several  experiments  in  proof  of  this, — one  with  a 
\er^•  beautif  ul  piece  of  apparatus  made  for  me  by  Mr^ 
lieckcr,  by  which  wc  multiplied  the  AAion  ihore  thftti  A 
thousandfold  in  order  to  cnal  !e  3  UU  to  Ree  the  expansion 
which  oCvUVTcd  when  I  breathed  aj^ainsl  a  pilUt  of  leadj 
t  now  want  to  make  clear  to  you  tlie  uoiulerful  strength 
of  this  force  with  which  bodies  expand,  and  the  WoriderfUl 
strength  of  the  force  with  which  they  contraA.  Tht! 
forces  which  pull  the  atoms  or  rooleeMle*  of  n  brdv 
together  on  its*  cooling  are  perfedly  enormous.  1  will 
illustrate  this  by  an  experiment  which  you  will  understand 
by  reference  to  this  model.  I  place  in  a  hole  at  the  end 
of  this  iron  bar  a  little  piece  of  wood;  you  sec  the  vxo 
ends  of  this  piece  of  wood  rest  against  these  two  edges  ; 
.n:id  :'.  I  pull  tl'.e  bar  I  break  the  piece  of  \'.ood.  Yvw  will 
observe;  that  it  hrst  of  all  bends  and  tlica  brcaki.  Now, 
what  I  am  going  to  do  is  this :  for  this  piece  of  wood  I  am 
<;oing  to  substitute  a  piece  of  steel,  and  then  I  shall  put  a 
red -hut  bar  of  iron  acros.-;.  and  screw  it  on  between  these 
two  points.  It  will  cool,  and  the  ccntraClion  will,  I  think, 
be  so  i^rcat  as  to  break  the  bar  of  steel  in  the  way  in  which 
I  have  broken  this  bar  of  wood.  You  Kee  the  constru&ion 
of  this  iron  apparatus  is  much  the  same  asthatof  themodol. 

SA  ted-hot  bar  of  iron  was  sciewed  to  the  apparatus  aa 
: escribed  by  the  lefturer.]  I  will  hasten  the  cooling  by 
pouring  a  little  water  on  the  iron  bar.  [In  the  course  of 
a  few  seconds  the  steel  bar  snapped.  |  There  it  is.  The 
b.ir  of  steel  i>.  ill  point  of  faCt,  smashed  liv  tiie  force  with 
\vliii.it  liie  particles  of  the  iron  bar  puli  each  other  together 
when  the  motion  of  heat  is  taken  away  fror.)  theni  by 
cooling.    That  force  is,  as  I  have  said,  pcrfeftly  enormous. 

Keforc  wc  pass  on  to  consider  the  expansion  by  heat  of 
other  bodies  besides  solid  bodies,  I  should  like  to  explain 
for  the  sake  of  the  elder  boys  (not  for  the  sake  of  the 
younger  ones,  because  they  will,  perhaps,  And  it  a  littln 
too  diflicalt  for  them)  the  use  of  one  u>rm  that  iit 
in  common  use  in  books  that  are  written  on  the  subjeA  of 
heat.   Suppose  you  have  a  |Hcce  of  lead  3.510  indies  in 
length,  and  suppose  you  augment  the  temperature  of  that 
lead  one  degree,  }ou  would  find  that  its  length  would 
I  ;tend  from  3.510  inches  to  :5,  5i  i  inches.    That  is  it  would 
extend       ,ths  of  its  length.    This  is  the  fradion  of  its. 
own  length  which  the  lead  expands  on  havin^;  its  tempe- 
rature auRmentcd  one  degree.    Now,  that  fraiimn  r.  what 
is  eallfd  the  o  rjficiiiil  of  txpanuct  of  tl.e  had.  This 
co-eflicient  of  expansion  i<f  much  less  in  many  bodies  than 
it  is  in  the  case  of  lead.    I'or  iron  this  co  efiicient  of 
expansion  is  not  half  what  it  is  for  lead.    This  difl'erencc 
renders  it  needful  for  engineers  to  be  verj'  careful  not  to 
unite  diiferent  metals  which  have  different  co-eflicienta  of 
expansion  in  such  a  way  that  ua  their  expansion  they 
would  produce  distortion  and  disruption,  and,  perhaps, 
fraOure.    Here,  for  instance,  is  a  nilcr  which  has  one  side 
of  brass   .nul   ene  of  iron  ;  and  \'. hen  it  is  heated,  in 
consequence  of  the  brass  expanding;  more  than  the  iron 
the  ruler  boconici  ctir^rd  or  buckled  up.    Now,  in  an 
axcbitectuTAl  otru^ure  (filTcreat  metab  might  be  associated 
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in  such  a  way  that  on  a  change  of  temperature  the  edifice 
V. ould  lie  cndan;,'f red  in  C  'l-.-'-cqnoriLL'  "f  the  m<-t:ik 
expanding  or  contrading  in  different  proportions.  That 
f»ii  is  a  very  important  one  f'-r  an  hiterts  to  remember. 

We  will  now  proceed  to  n  i-nn'-ideration  of  the  expansion 
of  liquidB  by  heat.  Men:  In  .1  bottle  containing  water, 
another  containing  alcohol,  and  a  third  containing  the 
liquid  metal  incrcaiy.  Here  also  is  a  bulb  containing 
iQcretiiy.  If  1  lay  liold  of  thia  bulb  the  mercury  within 
it  expands,  and  thta  little  column  above  the  btilb 
ia  fbrced  upwards.  Now  I  want  to  show  you,  if  I  can. 
the  motion  of  the  mcrcwrv-  when  the  bulb  Is  heated, 
and  for  that  purpose  I  v.  ill  ihron  ;in  im:i  :t-  of  the  column 
"pon  the  screen.  Now  vou  have  on  the  screen  an  inverted 
i  nai;e  t'  of  the  mercur.'  ccyUimn  / 1  .  turned  upside  down  by  the 
lens  I.  which  you  ".ee  in  front  of  the  lamp  E,  and  1  tliink  \-ou 
V,  ill  sfe  that  when  I  heal  tlie  bulb,  the  column  .  ■  will  r;o 
towards  the  lower  part  ol  the  screen,  ouint^to  the  cxpan- 
^ion  of  the  metal.  Il  really  \iOf\  upwards,  but  it  appears 
to  po  downwards,  owinj^  tu  the  ini.'i^;;-  being  inverted.  I 
will  now  place  the  bulb  in  hot  water,  observe  the  motion 
which  1  indicatc<l.  I  will  now  take  a  bulb  containing  the 
liquid  alcohol,  which  i»  much  more  expansible  than 
mcicury.  Mr.  Cottrell  has  coloured  it  blue,  that  >x>u  may 
see  it  Mtter  than  you  would  if  it  weie  not  coloured.  The 
cokmr  indicates  th';:  column  of  liqtdd.  At  the  int  moment 
of  the  bulb  facing  heated  the  column  of  liquid  will  appear 
as  if  it  contracted  instead  of  expanded.  This  appnrent 
contraction  is  due  to  the  fact  that  when  we  first  plunge 
the  ijlass  vlsscI  cont.iiriin^  tbi.-  alcohol  into  wiujii  water 
that  vessel  itself  c\pan<U,  ami  becomes,  in  tact,  ot  larger 
capacity,  and  thus  the  toluniii  of  liquui  siiiks  in  it.  'I'his 
sinking,  however,  will  inimediati-l\'  disappear,  and  then 
the  blue  liquid  will  go  up  in  the  tube  far  more  rapidly 
than  the  mercury  rose.  I  mi^ht  take  other  lt<|uids  and 
show  you  the  <<aine  effect-:,  but  we  must  now  pUSSOn  tO  the 
question  of  tiie  expansion  of  gases. 

You  will  um'.erstniul  in  a  moment  that  jjases  are  capable 
of  expansion  by  heat.  For  instance,  I  have  here  (Fig.  2) 
ait  empty  bottle  f,  to  w  hich  is  attached  a  tube ;  and  Mr. 
Coticcil  i«  now  placing  the  end  of  that  tube  underneath 
diitcolttmnidfliqoidf<.  Tbecdumnof  liquid  is  supported 
by  vdiat  the  elder  boys  know  as  the  iHcssure  of  the 
atmosphere  upon  tlw  liquid  outside.  Now,  if  I'heat 

Fio.  I. 


thii?  bottle  I  cau'-e  tb.e  cir  in  it  to  expand:  it  will  ascend 
with  force  into  ibe  tube  .'  /.  the  water  will  descend,  and  in 
that  v/ay  I  think  I  shall  be  able  to  transfer  the  air  from  the 
bottle  into  the  tube  now  containing  the  column  of  water. 

Fio.  2. 


Observe  now  the  bubbles  ol  air  goin^  up.  and  pressing; 
down  the  liqtsid  column.  This  pressure  is  due  to  the 
expansion  by  heat  of  the  air  in  ilu-  ll.\<;k.  I  might  con- 
tinue this  process  uiit.l  near!-,-  llu'  whole  cf  tlicairofthc 
flask  was  transferred  to  the  "tlicr 

In  reference  to  this  subject  I  nii^'Iil  lefe.'to  this  instru 
ment,  v.  liicli  is  a  thermometer  made  for  the  purpose  of 
meas.iiiii  ;  beat  by  f.ieatis  of  ihu  e  ;]>ansioii  ol  .lir.  Her,- 
at  the  top  is  a  buili  filled  with  air.  'I'he  liquid  Column  now 
staii  '.s  at  a  certain  ]ioint.  If  I  put  my  hand  upon  it  the 
column  descends.  The  warmth  of  my  band  is  causingthc 
air  to  expand,  and  in  doing  that  it  drives  down  the  liquid 
column. 

Before  procccdin;;  fatdicr,  I  must  t..->y  one  or  twowords 
with  regard  to  a  tertn  I  have  just  employed.  1  have  used 
the  term  "thermometer."  That  is,  ti  measnnr.  I 
have  made  use  of  this  bulb  of  mercury,  and  the  tube 
attached  to  it,  purely  for  the  purpose  of  enabling  you  to 
understand  the  omnioti  thermometer,  if  yott  take  this 
hulh  of  !nercur^•  and  plun<:e  it  into  melting  ice,  or  into 
water  just  Iro/en.  at  any  part  of  the  e.irtii  -;  si!rlVt».i'.  mk: 
will  a!v, a\v  iind  that  the  culunui  of  mercury  stands  at 
preci'rlv  the  same  height,  so  ilial  tin-  temperature  of 
fro/eti  water  or  nieltinij  ice  is  the  same  tliin;;  all  tlie  \^  orld 
over.  Here,  tb.'/p..  v.  i-  have,  so  to  '^av,  n  stand. irj  <>r  tem- 
perature. Fir>t.  suppose  that  our  bulb  of  mercury  is 
phini;o:l  into  melting;  ice:  that  will  f;ive  the  freezing 
point  of  water.  Then  plunge  it  into  boiling  water  under 
the  same  barometric  pressure,  and  the  height  to  which  the 
column  will  rise  under  such  conditions  will  be  the  same 
all  the  world  o^er;  and  that  point  will  indicate  the  boll* 
ing  point  of  water. 

We  have  three  different  kinds  of  thennometers.  First 
of  all  there  is  the  thermometer  of  Fahrenheit.  In 
construAing  his  thermometer  Fahrenheit  made  use  of  a 
mixture  of  ice  and  salt,  and  he  found  that  this  mixture 
trave  him  a  fa."  greater  cold  than  that  of  ice  itself.  Me 
thought  this  was  the  (;reatest  cold  p<>ssi!ile.  and  he  there- 
fore marked  that  temperature  as  the  zero  of  his  .scale,  and 
be^an  t(j  number  his  decrees  from  this  zero  which  repre- 
I  sented  the  temperature  ol  pounded  ice  and  salt.    He  then 
I  went  upwards  to  the  free.'sn;;  point  <  l  ■<  ater,  \.  iucii  was 
degrees  above  his  ;rero.    He  then  obia:r.i'd  the  boihii;; 
point  of  water,  and  divided  the  distance  between  the 
I  freezing  point  and  the  boiling  point  of  w  ater  into  ibo equal 

(parts  or  degrees.  The  180  added  to  the  32  makes  Fah- 
renheit's boiling  point  aia  degrees  above  his  zero.  The 
second  thermometer  is  one  which  tain  general  use  amongst 
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kcientific  men,  and  I  with  it  was  employed  in  all  parts  of 
the  cooimumty.  It  is  known  as  the  Centigrade  thcr- 
niOTn«;ter.    This  was  inx-cntcd  bv  Celsius,  and  is  sometimes 


•r!  C"(.■I^'•.l■i's  thi-rmniiu  ti-1 . 


distance 
svz  point 


Here  \M-  h;i\ f 

bi-tw  <.(.  ii  till-  Irt  c/iii;;  point  itt  V.  atcr  and  t!.c  I 
dividi  d  into  ino  equal  parts  or  dL';;rcL-s.  W  c  lia\  u  a  third 
sort  III  tl'.iTnu'mcter  v. hith  is  Lnown  :is  Kcaiiinui  s.  It  is 
;i  vcr\  ks>  nt  d  uiiu.  Init  it  i^  ncverllitlLbs  used  a  ijreal 
deal  ill  Russia.  In  tiiih  instriimcnt  the  distance  between 
the  boiling  and  frLc/in^  poinir;  i^  divided  into  only  80  dif- 
ferent parts.  The  deforces  in  these  three  different  ther- 
mometer's— Reaumur's,  the  Centigrade,  and  Fahrenheit's 
— are  in  the  respe^ivc  propuritona  of  4«  5,  and  9.  Somneb 
then  for  the  tcrma  "  decree  "  and  '*  thermoiaeter"  which 
have  been  used  in  these  leAures. 

Now.  if  poHRible,  I  should  like  to  show  yoti 
heiiled  r.ir.  ^'•'tl  cnniKit  delect  it  by  tookin;;  at 
.t  directly  ;n  the  iitinosjdicfe,  but  it  can  he  , 
made  evident  by  a  de\ncc  which  I  intend  now 
10  empIo\ .  1  c-jn  show  you  this  lieated  air 
risin<.^  up  m  streams  from  a  heated  body.  Here 
is  a  hot  spatiil.-i.  If  you  look  directly  at  thix 
hot  body  you  can  sec  no  emanation  \\  hatever 
from  it :  but  nov,-  my  assistant  will  throw  a 
bean)  of  eirilric  li|;ht  upon  this  spatula,  and 
\v«  will  obsvi  ve  the  shadow  of  it  upon  the  white 
screen.  Yoa  noy  see  above  the  image  of  the 
spatula  a  atnam  of  heated  air  rising  from  the . 
hot  surface.  This  efleA  is  quite  invisible  when 
you  look  at  the  spatula  in  the  ordinar.-  way. 

1  want  now  to  shnu  you  another  stream  of 
air.  I  have  here  the  means  of  pivin^;  you  a 
still  greater  stre.im  of  he.itcd  air;  and  I  want 
to  makf\(iu  .ic<]u;unied  with  the  celebrated 
invention  ol  thai  emlncni  man,  MonyoUier. 
He  concei\ed  the  i<lea  of  tatchin>^  these 
streams  of  heated  air  in  a  bag.  and  in  this  way 
the  bag  was  caiTied  np.  From  the  chimney  <>f 
this  stove  we  get  a  stream  of  heated  air.  You 
observe  by  the  effeA  on  the  screen  how  power- 
fuUv  that  stream  is  rising.  I  have  here  a  paper 
balloon,  and  in  this  balloon  I  wilt  catch  the 
column  of  heated  air.  If  I  am  sttCGCnfill  We 
shall  by-and-by  f;et  the  balloon  fitted  with  the 
hot  air,  and  then  \%e  shall  make  .Mon^olfier's 
celebrated  experiment.  You  see  the  sides  are 
swelling  by  this  heated  air  beinjX  accumulated  inside  the 
balloon.  I  will  now  let  it  out  of  our  hands,  and  I  vcn- 
t;ire  to  say  it  will  sail  upwards.  There  it  j;oes.  It  has 
not  pine  so  high  as  it  ought  to  have  gone,  but  still  it  will 
answer  f  >r  pbilotophert an  illoatratioQ  of  thebaUoon 
of  Mongolfier. 

It  is  found  that  in  the  case  of  solids  and  Ibuids  the  ex- 
pansion  is  exceedingly  irregular.  The  co-^cient  of  ex- 
pansion varies  very  much.  But  strange  to  say— (and  I 
wish  I  could  go  into  the  reason  and  tell  you  whyi— in  the 
case  of  really  pcrfedl  gases  it  is  essenti.-illy  the  same  £or 
all.  If  you  tai.e  .jgo  cubic  inches  of  air'and  heat  it  one 
degree  it  becomes  .jqi  cubic  inches,  so  that  the  fracfkion 
ti^.th  IS  til  ..1  efiicient  of  expansion  of  air;  and  this 
co-efficient.  ;is  I  have  said,  is  almost  exacUy  ihe  same  for 
all  ^asem:";  bodies  whatever. 

Now  I  have  to  direct  your  attention  to  some  experiments 
with  regard  to  the  aifiion  of  heat  apon  liquids ;  and  with 
this  view  1  have  provided  an  appantns  (Fig-  3)  which  1  will 
now  ask  Mr.  Cottrell,  the  assistant,  to  |dace  upon  the  end 
of  the  table.  I  will  now  cause  the  water  in  this  flask  v  to 
boil,  and  I  want  to  show  you  now  what  is  meant  by  the 
vapour  of  water.  We  will  apply  heal  to  the  flask,  in  which 
»s  a  quantity  of  water,  and  after  a  little  time  the  water 
".ill  1  .I'l  .ind  but)l:le  up.  I  w.mt  you  to  understand  accu- 
rately llic  n.eanmL;  of  this  biiMiling  up.  What  is  goinj^  on 
at  the  present  tune  in  that  rtask  ol  \'.  atLr  is  this.  Tiie 
water  is  heated.  As  the  heat  b'.'coincs  more  and  more 
intense  this  shivering,  quivering,  vibratory  motion  becomes 
more  and  more  intense,  and  then  particles  of  water  are 


jerked  away  fnnn  the  upper  surface,  and  carried  awajr  into 
the  space  here  above.   After  a  time  the  water  begins  to 

bubble.  Here  you  have  the  bubbles  of  steam  risingto  the 
top.  Now,  the  surface  of  the  liquid  is  in  communication 
V.  iihtheair.  E\  ery  square  incii  of  the  surface  of  that 
flask  of  water  bears  a  pressure  of  about  15  lbs.  and  every 
little  bubble  there  bears  a  pressure  of  several  pininds. 
\\'hy  is  it  that  the  bubbles  are  not  crushed  ?  .'sinpiy 
because  the  pressure  of  the  vapour  within  them  is  exaiUy 
equal  to  the  pressure  of  the  atmosphere  without,  so  that 
the  film  of  liquid  is  squeezed  between  the  air  on  the  upper 
Bids  and  the  vapour  on  the  lower  ride.  If  you  lessen  the 
fKisure  of  tbr  vapour  within,  you  will  have  the  bubble 
crashed  by  the  ]>ressure  of  the  atmosphere.  The  boiling 
point  of  a  liquid  is  precisely  that  temperature  at  which  th6 
Fio.  3. 


prcs- jrc  of  the  vapour  of  a  liquid  equals  the  pressure  of 
the  atmosphere.  Now,by  turning  this  tap  I  have  enclosed 
in  the  flask  some  heated  water ;  and  you  see  that  at  the 
present  time  it  is  quite  quiescent.  The  vapour  in  the  flask  is 
piCl^ng  vpon  the  surface  of  the  liquid.  But  if  I  take  that 
pcessure  away,  I  have  no  doubt  that  the  water  will  again 
boil.  How  can  I  do  this  ?  I  have  in  connedion  with  this  laslt 
of  water  another  globular  glass  vessel  o  from  which  the  air 
has  been  drawn  by  means  of  an  air-pump.  Hence  the 
inside  of  this  globe  is  a  vacuum.  Now.  if  I  turn  the  cock  r, 
which  is  between  the  flask  and  the  other  vessel,  1  open  a  way 
for  the  vapour  in  the  flask  to  go  t'roin  the  surface  of  the 
liquid  into  the  vacuum.  t)bscr\  e  w  hat  occurs.  The  liquid 
is  rclic%ed  of  the  pressure  which  \vas  upon  it,  the  water 
bec;ins  to  boil,  and  the  flask  immediately  becomes  filled 
with  the  vapour  of  the  water.  The  sides  are  now  quite 
clouded.  We  can  adually  boil  that  water  by  cooling  it. 
If  the  water  in  the  iUttk  wcrs  near  its  boiling-point,  and 
we  plunge  cold  water  upon  the  upper  part  of  tlw  flask,  wc 
should  condense  the  vaptmr  above  the  liquid,  and  by  thus 
relieving  the  water  of  the  pessure  00  it  we  should  cause 
it  to  boil.  Here  I  have  a  tin  vessel  containing  steam,  and 
the  a>r  from  which  has  been  chased  away  by  the  steam. 
Mr.  Cottrell  v.iU  place  it  in  front  of  the  table.  I  wiU 
\.;ihdraw  it  I'rom  the  flame,  and  I  will  in  faCt  cause  the 
water  in  it  to  hoi!  by  placin^^  a  piece  of  ice  on  the  top  of 
the  vessel.  [  This  was  done.]  The  v.utcr  is  now  hadiii^; 
away,  as  the  boys  near  at  hand  can  sec.  Why  ?  iiecause 
the  vapour  above  the  water  has  been  condensed,  and 
when  the  pressure  is  then  removed  from  the  sur£Meof  the 
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liquid,  tbullition  takes  place.  If  more  ice  is  placed  on 
the  top  the  water  will  boil  still  more,  but  the  atmospheric 
prCMure  will,  perhaps,  crush  the  vessel  entirely  in.  This 
dbAwUI  be  due  to  the  rcdudion  of  the  pressure  of  the 
vsjKKir  Ott  the  inner  sides  of  the  tin  vessel.  [The  effed 
anticipated  was  not  produced,  but  the  experini«iit  was 

Kted  at  the  beginning  of  the  next  leAure,  and  -the 
of  the  tin  can  wen  then  sdccestfully  croshed.  The 
ledttfcr  informed  the  audience  that  it  had  been  fntind 
that  the  failure  in  the  present  instance  was  to  an 
acridentaJ  .-,ir  hnie  in  the  >iJt-  m  i!u-  tin  VL'Sfcl.j 

I  have  now  to  pass  on  lo  a  cons»i<kr.itu)n  ni'  tlu  vapour 
of  water.  1  have  here  the  two  gasc  .  or  suh^tantes  of 
which  water  is  composed.  I  will  i»how  you  first  of  all 
that  one  of  these  a.  certain  ^as  which  is  inflammable, 
and  this  gas  we  call  hydrogen.  Mr.  Cottrell  is  now  gettin;; 
ine  some  hjrdroji^n  which  has  been  a^ually  produced  by 
the  decomposition  (to  ii«e  •  learned  term)  ot  water.  He 
mil  now  give  me  thia  saa.  W«  hold  downward!  the 
month  of  the  vetael  oontateiiw  k.  9»  it  isexcenively  Uf^t, 
■ad  would  escape  if  the  veasel  were  held  upwards.  I  will 
ignite  this  hydrogen,  and  yoii  see  w  ^al  occurs.  It  is  .-.n 
inflammable  gas.  Thtrc  it  is  burning  vvilh  a  llan;c  at  the 
lop  of  the  tube.  Nir.v  ih«  assistant  will  give  me  some  of 
the  other  pas  which  is  a  constitvifnt  of  water,  and  here 
uc  'iliall  find  our  familiar  friend  <ixy[;cn  —  thi.->t  g.is  \vl'.ii,h 
causes  bodies  to  burn  so  brightly  w  )u  n  they  are  placed  in 
it.  I  will  introduce  into  the  oxygen  a  small  bit  of  wood 
with  an  ember  at  the  end  ;  and  what  is  the  consequence  ? 
The  glowing  wood  immediately  burst  into  a  bright 
flame.]  This  gas  is  the  other  of  the  tubataoces  of  which 
water  is  composed. 

Now  I  will  take  the  two  gases  mixed  together,  instead 
«f  having  them  in  separate  tubes.  I  have  here  a  wonder- 
fbl  instrument  [a  galvanic  batteryy  which  enables  inc  to 
tear  asunder  the  particles  of  water.  Mr.  Cutirell  will 
now  conned  the  vessel  of  watef  with  the  batten  ,  aiul  wc 
«ill  let  the  decomposinij  !Ta!ie<;  escape  into  t.oap-huti«. 
The  mixed  f;a«!es  t'r(  m  t.hc  decomposed  \\  ater  were  caused 
to  form  bubbles  with  the  soap  lather,  'i  he  lecturer  then 
placed  a  cluster  of  the  bubbles  on  the  palm  of  his  open 
,uiid,  and  exploded  them  l^the  application  of  a  light.] 
Hew  must  you  figure  thia  aA  of  the  combination  of 
Mfogen  and  oxygen  ?  1  suppose  yon  must  figure  it  in 
tUs  way.  You  must  figure  them  rushing  together  with 
>  pett  cUsht  nnd  then  auivetinff  and  recoiling  in  virtue 
tfUhtir  retilienee — ^tbeir  <fa«tictt>'.  As  far  as  I  can 
ftOow  the  thinp  in  m\  mind  the  n.ivh  dui;  to  t!ie  col- 
Kslon  between  the  particles  of  the  uxyj^tu  and  h\  dri  isjen. 
It  is  due  maiiih  to  the  enormous  heat  produced  b>  the 
collision:  and  tlte  heat  produced  hv  this  collision  is  ^o 
pest  that  fur  a  time  the  molecules  oi  w  ater  produced  are 
*o  hot  that  they  are  prc8er>ed  in  a  slate  of  invi&ible  }ias. 
Witrr  is  composed  of  oxygen  and  hydrogen  in  (be  pro 
portion  of  two  atoms  of  hydrogen  to' one  of  oxygen  ;  and 
two  atoms  of  hydrogen  and  one  of  oxygen  constitute 
what  i«  called  a  "  molecule  of  water."  UoUatU  is  the 
tsim  employed  to  express  that  combination,  and  you  must 
MBtmber  the  term. 

t  want  to  show  you  the  difference  between  vapour  and 
hnrilible  ^.13.  This  room  is  filled  with  invisihle  vapour ; 
btt  here,  early  in  the  loLtute,  I  plated  this  \es-.cl  contain- 
ing SOmethinr;  very  cold — a  freezing  rt.ixture  ;  and  this 
frost  which  yini  see  upon  the  outside  of  the  vessel  is  due 
'0  the  CondenKation  of  the  aqueous  v;ipour  whicli  lias 
come  from  the  gas  lights  and  from  the  lungs  of  the 
p«rson5  here  present.  That  vapour  has  been  condensed 
on  the  cold  surface  of  the  vessel  containing  the  freezing 
Blistttre,  and  then  frozen  into  hoar  frost.  The  fog  thtoagh 
« hich  >-ou  were  land  enough  to  come  on  Thursday  last  to 
(bis  place  was  not  a  true  vapour.  It  consisted  of  partitlea 
*f  water.  Here  you  see  the  same  thing.  The  steam 
^nUtt  yon  see  rushing  from  this  vessel  is  not  a  true 
*^W.  It  is  due  to  the  vapour  cooling  and  being 
gecipitated.  If  I  allow  the  steam  to  pass  through  this 
Im  It  i»  convened  into  n  true  vnponr.  The  tteun  is 
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now  water — now  vapour.  [Passing  the  stcam  jct  through 
the  flame,  and  thus  rendering  the  steam  invisible.! 

After  a  time  we  shall  have  tliat  vapour  cooling  and  falling 
into  the  state  of  water,  and  then  if  we  cooled  that  water 
Still  more  the  particles  wtuld  bring  other  forces  and 
powers  into  play ;  and  those  are  the  forces  and  powers 
that  I  now  want  to  iliustrate  before  you.  I  want  to  ex- 
hibit to  >*oa  the  marrellous  force  of  crystallisation.  When 
we  cool  w  riter  : afTlc'eniK'  it  becomes,  as  every  I'ny  Vnows, 
reduccii  to  icc.  1  hat  ice  is  one  of  the  most  wonderful 
things  on  the  face  of  the  earth,  and  in  another  lecture  I  shall 
dissect  a  piece  of  ice  and  t^how  vcu  how  wonderful  it  h. 
1  want  to  show  you  somclhir.i;  sim.lar  to  w  li.it  oci-urson 
your  chamber  window.^;  when  they  become  frcjbtcd  durin;; 
the  cold  nights  and  covered  with  forms  as  beautiful  as 
vegetable  forms.  I  show  you  that  in  this  way.  If  1  tout, 
this  piece  of  glas.s  and  poured  a  solution  of  common  table 
salt  upon  it,  and  allowed  it  to  remain,  the  water  only  would 
evaporate.  The  sah  would  be  left  behind  incraated  on  the 
suTMce  of  the  glass.  You  can  make  the  experimttit  at 
home  with  the  greatest  ease  if  you  drop  a  little  solution  of 
suf^ar  i;pon  glass  and  allow  it  to  st.ind.  '^^>•,t  get  the  water 
evaporated  and  the  sui^ar  remains  behind.  Now  1  want 
to  do  the  same  witii  a  solution  of  another  substance. 
First  ol  all  I  n^ust  clean  the  glass  plate  perfcftly,  and  this 
I  do  \'.  itli  potash  ;  and  tiien  I  .shall  put  on  it  a  film  ol'  a 
solution  c:(  something — not  sugar,  not  salt,  but  someiinng 
which  w  ill  give  me  crj-stals  more  beautiful  than  either  of 
them.  We  will  take  a  liquid  containing  a  certain  kind  of 
salt  in  solution,  mmI  I  win  pour  this  liquid  upon  the  glass 
plate.  I  want  to  evaporate  this  film  of  liquid  before  you, 
and  show  you  the  crystallisation  qf  the  substaijce.  TAn 
image  of  the  moistened  glass  plate  was  projeded  on  the 
screen.  Crystals  began  to  appear  in  the  course  of  a  few  ' 
seconds,  and  <;radual!y  spread  overthe  surfaceof  the  plate.  J 
See  liow  splendidly  these  crystals  form.  See  them  build- 
i:i:,'  thep'.selves  to;:ether  in  this  vM-mderful  way  a'-  if  ihey 
were  lorniini;  vc^i-table  ';rowtlis  beirre  your  c>.es.  fhi.s 
salt  is  ferrocvamdr  of  potassiuir..  W'e  will  take  anothi-i 
plate,  and  cover  it  in  the  same  way  with  a  solution  of  chlo- 
ride of  ammonium.  1  will  warm  the  plate  in  order  tti 
hasten  matters.  This  plate  also  was  represented  on 
the  screen,  and  a  similar  result  was  obtained  as  in  the 
last  cas«.j  How  beautifully  these  crystals  run  together. 
There  they  are,  darting  out  like  spears.  This  is  an 
experiment  which  one  makes  hundreds  of  times,  but 
still  it  is  sufficient  to  strike  one  with  wonder.  How 
bcautiAilly  the  cr\  sliis  a-sume  their  determinate  forms. 

One  minute  more.  1  v  .-nt  to  tell  \  ou  that  in  passing 
t'roin  the  liquid  to  the  solid  "tate  — In  falling;  together  so 
as  to  Icrr.i  those  beautiful  tr\'-tal>;-  certain  bodies,  com- 
parativeA  few  in  number,  become  lari;er.  Water  is  one 
of  li'ieae  bodies,  and  that  is  the  reason  why  ice  Hoats 
upon  the  water.  When  water  frccics  it  expands  with 
powerful  forcr.  The  bombshell  which  i  placed  in  the 
bucket  before  you  was.  as  you  sec,  burst  by  the  expansion 
of  the  water  in  the  »St  of  frecxing. 


Liebig'E  Extra<n  of  Meat.— The  Government  have  con 
tracted  wtih  Liebig's  Extract  of  Meat  Company  (Limitedt 
for  the  supply  of  the  Company's  extrad  to  the  troops  of 
the  .^hvssinian  expedition.  The  cxtraft  is  packed  in  small 
iais  v.liich  a  soldier  can  easily  carry  with  him,  bem^ 
enabled  thereby  to  dispense  with  fresh  meat  for  a  number 
of  days,  and  to  cook  a  palatable  soup  in  fifteen  or  twenty 
minutes  at  any  halting  place  where  hot  water  can  be  pro- 
cured. The  (Jovernment  were  no  doubt  guided  in  this 
decision  by  the  exnehence  gained  in  the  last  German  war, 
it  having  been  acknowledged  by  many  oflacers  and  men 
that  they  owed  to  the  use  of  this  cxtraS  of  meat  the  pre* 
setvation  of  excellent  health.  In  many  cases,  fresh  meat 
distributed  to  the  troops  in  the  morning  N\  as  spoiled  by  the 
e&&  of  heat  at  the  time  it  was  wanted  ;  the  extradl  in  all 
meh  «Mee  pwtA  an  efficient  enbsUtnte  for  meat. 
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CHEMICAL  CONSTITUTION  OF  FLUORINE 
COMPOUNDS. 

fftO  OJf  TUB  ISOLATION  OP  rLVORINE.  ' 

By  M.  PRAT. 

Tilt  followin;;  is'  a  full  ab>tr«dt  of  M.  Prara  memoir 
on  this  subject,  recently  communicated  to  the  French 
Academy.  The  complete  paper  will  nqn  be  piibliehed 
until  the  chemical  referee*  of  the  Academy  have  reported 
on  it. 

Prat  considers  that  chemists  have  hitherto' been 
mistalccn  as  to  the  composition  of  fliiorides  and  (lu-  theory- 
of  fluorine.  He  re;^ards  the  fluoridi-s  as  in  reality  oxy 
Hdorides,  and  the  c<|uiv.-\Ieni  of  fliiorire  as  consequently 
ii}Ui.!i  hj;.;hi,r  th.in  is  usually  liuppoited.  He  represents 
fluoride  of  calcium  by  - 

2  equivalents  of  calcium    ..         ..  40*0 

I  n        oxy^n    %-o 

I   ,      ,»        the  new  fluorine  29*6 

776 

Thie  aeeords  with  thr  hnotvn  analyses  of  fluor  ;«par,  ninc^ 
it  contains  51-3  per  cent  of  calcium. 

By  doublin;;  the  old  equivalent  of  fluorine  (19I,  we  i;i*t 
3S.  that  is  to  say  nearly  the  vum  of  th«*  equivalents  of 

oxygen  i.-S),  and  of  the  new  lluorine  ii<)-(>\  ^  ^-j  d. 

Accordinv;  t<i  M.  Pra"..  in  oixler  to  i  lit.i  n  true  fluorine  it 
sufticc*;  to  heat  (luciiiitf  uf  i.iKium  wah  >.l)iorate,  or  rather 
perchlorate  of  jiotash.  r.inie  it  is  only  after  the 
fL  ir.ntion  i>f  this  latter  jialt  that  the  readion  takes  place. 
Oxygen  i';  disc n);a<;e<l  and  also  a  pruduCl  which  silver 
absiorbs.  The  con:pou!)d  «-!»  formed  is  tluoride  of  silver, 
insoluble  in  water,  s.jluhle  in  ammonia,  from  which  it  is 
precipitated  by  nitric  acid,  and  more  rapidly  altered  in  the 
li>;ht  than  chloride  of  silver.  Neither  chlnrJae  nor  oxygen 
uuack  it  ev«n  at  the  fusing  point  of  the  fluoride.  It  is, 
however,  decomposed  by  potash  at  a  dull  red  heat,  and 
vhi"?  rt'.icliun  peimits  its  analysis  :  it  r<in!nin)i-  - 

!^ilvtr   *^7^3    ••     1"^  ''     I  equivalent 

1  luotitie     ..    ..   0-215    ..      u  O  „ 


I  luoride  of  silver 


fOOJ 
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Th^s  tluoride  of  silver,  insuluble  and  very  stable,  and 
haviu;;  ^xeA\.  analof;y  with  the  chloride  and  the  other 
<  <'tnpoiiuiIs  of  this  family,  ditfcrst  essentially  from  the 
■>>Juble  tluuride  of  silver  of  chemistSt  wbich  according  to 
i'rat  is  a  compound  of- 

AgFI,  Ago,  HO.  iii  tilt  hydrated  state; 
AgFl,  AgO,  in  the  auhydrous  stale. 

Fluorine  combines  with  chlorine.  To  obtii.n  tin  ;  (  1.1:. 
pound  it  is  sufficient  to  poi:r  a  wcik  snluuoi:  (jf  the  l.viiro. 
iiuohc  acid  of  the  chemists  uuo  a  suiution  ot  iivpochlurouii 
acid :  there  form 

I  IH.  HO  +  CIO  =  3HO  -f  FlCl. 
I  luoride  of  chlorine  is  gaseous,  of  a  mure  intense 
colour  than  chlorine.    It  converts  silver  into  a  mixture  of 
chloride  and  fluoride. 

Fluorine  may  be  isolated^  according  to  M.  Prat,  by 
hritrng  fluoride  of  lead  of  chemists  (t  part)  cither  with 
nitre  1;,  parts)  or  with  binoxide  of  manganese  (2  parts) ; 
n\y;;cii  a!nd  fluorine  are  evolved.  A  platinum  alembic 
ri'.ijst  be  used.  The  o\\  1^  i.  irn>\c.!  :Voni  thc  mixture 
by  p-issinj;  over  fragmeiUi.  4,1  i.t  .ttt  I  l'.:r\  t.i. 

I'luorinr  is  ;;.i!>eous.  almost  tuLuirli-vs.  of  .1  <_;.iiir<>as 
odour,  visibly  turning  in  the  air,  iat.oi!ihust:blL ,  .  nil  no  ivitr 
than  air.  It  bleaches  indigo,  and  reddens  an<i  aches 
litmus.    .\i;irnonia  pmrt-'cew   fun:cs   with    fluorine,  and 


will  thus  detect  tract 


It  immediately  decomposes 


water  at  the  ordinarv  temperature.  It  combines  with 
hydrof^'cn  in  diffu.scd  liijht.  F"luorine  decomposes  hydro- 
c'lloric  acid  ^a^,  and  eliminates  bromine  and  iodine  from 
thci,'  compounds.  It  unites  with  boroD  and  nlisiuiD*  and 
v.  ith  all  metals  of  the  first  five  groups. 


OS  THT 

MANUFACTURE  OF  STEEL  FROM  CAST  IRON, 

■Y  Tlie  VSK  OP  mTRATCS  AND  OTHER  OXIDIUXG 

S.VLT^.* 

By  J.JI.\KGkEAVi:S. 

The  objeA  of  this  ifivantlon  is  to  efled  the  aderation  of 
catt  iron  by  a  dire(S  process,  and  thus  diapenae  with  the 
many  permutations  which  it  is  at  present  made  to  undergo 
before  the  condition  of  steel  is  attained.    I  effeA  this  by 

the  agency  of  oxidising  salts  .md  oxidt  s  of  iron  ;ind  man- 
ganese. The  Oxidising  salts  v.lach  arc  moat  suitable  fur 
the  purpoRf  arL-  the  nitrates,  and  especially  thc  niti.uc  of 
soda,  on  accou:  t  of  its  !<»wer  cost,  bifjher  perccnlage  of 
oxvgeri.  .inti  ttic  hi<,'Iil'/  i.lcctro-rio'-unt:  LliaraCtcr  of  its 
base,  which  renders  it  a  moM  clleciivc  agent  in  rcmo'  inf; 
the  metalloids,  silicium.  sulphur,  and  phosphorus,  and 
the  semi-metal  arsenic  from  iron,  by  forming  with  them 
compounds  of  bodium,  thus  enabling  inferior  tjualities  of 
cjst  iron  to  be  used  in  the  inanufai^ture  of  steel,  and  also 
to  improve  the  qualities  of  malleable  iron  by  depriving 
it  of  those  olqe&ionablc  substances.  This  is  cfc£ted  by 
placing;  the  converting  materials  below  the  fused  cast  iroo, 
and  allov/ing  the  ptoduds  of  their  decomposition  to  tine 
thtouj'J)  the  fluid  metal,  exerting  while  passing  through 
it  their  chemical  energic'-.  in  separating  fiom  the  cast  iron 
thf  excess  of  carbciti  above  that  which  i?i  required  to 
constitute  steel,  and  in  1  i  iu.  the  :iK';.illi);it',  v.  hlch. 
even  m  the  smallest  pr.;;.iiiriui:is.  tU  ti  rioi  .iV.-  uu-  \alue  of 
the  product. 

'I'he  necc'^s.Tn,'  use  of  lossil  cd.iI  in  Circal  liritain,  in 
consetiucntL-  ot  tht-  scarcity  of  wtju  1  :rum  which  charcoal 
can  be  obtained,  tends,  while  lowering  the  cost  of  pto- 
duiiiion,  also  to  deteoriatc  thc  value  of  thc  iron  produced, 
by  communicating  to  it  some  of  its  own  impurities,  which, 
added  to  those  existing  in  the  ore,  render  the  iion  very 
impure. 

A  great  proportion  of  silicium  and  sulphur  are  separated 
by  the  lime  used  as  a  flux  in  the  form  of  slag.  But  the 
last  traces  of  these  elements  are  very  diflicult  to  remove 

under  the  circumstances;  while,  with  the  exception  of  a 
slight  trace,  the  whole  of  the  phosphorus  originally 
prt's,  nt  .n       <  re  remains  in  coni5iinat;i'n  w  ith  the  metal. 

in  ii'Mi  niyaiiention  was  first  scucu:.ly  .ittracted  to  the 
subject  of  the  acieraticn  of  iron  by  the  commLtiicatitms  of 
the  researches  of  MM.  Caron  and  I'remy  lu  liic  i-ftncli 
.■\cadeiny  of  Sciences,  and  w  hich  were  published  in  thc 
Cotnp(c!  HnuUii,  an  English  translation  of  which  first 
appcart  1  m  t  lie  CHr>iiCAi.  Ni:v.s.  These  communications 
shov.'  that,  to  form  steel  %vith  such  qualities  as  will 
compete  with  that  produced  from  Swedish  and  Russian 
iron,  by  cementation,  it  is  necessary  that  the  iron  should 
be  pure  or  approximately  SO ;  and  that  to  eHeCf  cementa- 
tion, nitrogeo  must  be  jpresent  in  combination  with 
carnm,  or  in  contaA  with  some  gaaeoua  compound  of 
carbon.  M.  Caron  disputes  the  hypothesis  that  nitrogen 
is  an  essential  element  in  steel;  but  he  admits  that  it  ads 
as  an  initr-porter  or  carrier  of  carbon  between  thc 
charcoal  in  the  cementing  pots  and  thc  iron,  ading  in 
fnCi  ns  ,1  Vind  of  chen":'rj!  s;rittlf.  t.inyuv;  carbun  to  the 
iron,  .tnU  depositing  it  v.iiliiu  the  ;^ub.sia!iLc  ut  liie  metal  ; 
and  after  delivering  th.e  carbon  to  the  iron,  it  returns,  and 
again  picks  up  another  charge  or  load  of  carbon,  which  it 
again  delivers  to  the  iron.  A  very  small  quantiiy  o: 
nitrogen  is  by  this  means  made  the  agent  for  carrj-ing 
a  Comparatively  large  quantity  of  carbon  ;  and  he  pro- 
poses cyanide  of  ammonium  as  a  gaseous  cementing 
agent.  M.  I'remy,  on  the  contrary,  asserts  that  nitrogen 
is  absolutely  csSCOtial  to  acieration,  ,and  thrtt  in  the 
absence  of  this  clement  cast  iron  and  not  steel  is  the 
result  of  operating  upon  iron  with  pure  carbon,  unlms  thc 
iron  itaelf  contains  nitrogen.  That  iron  can  be  nwd«-la  . 
combine  with  nitrogen  has  been  placed  beyond  doubt  by 
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M.  Desprrtz,  whom  M.  Tremy  quotes  anJ  'aHosc  experi- 
ments he  ri'pcats,  a  ferammoninm  (N I  i-j I  h:i\iii<»in  fact 
b«n  prindriLivl  ;  i.ir..  a  compound  analn^oUH  lo  the  ()uasi- 
m«tal  irnnuinium  in  which  (he  hsdio-en  is  replaced  by 
iron.  M.  l-remy  propt  is  to  ctleil  the  cementation  of 
iron  by  the  use  of  animoni.icil  .md  hydro-carbon  gases,  to 
sttpply  nitrogen  iwd  carbon.  I  waa  then,  and  am  still, 
disposed  to  take  the  view  of  M.  Trcmy  as  the  corred  one. 
But  tbe  thought  (ugpgted  to  toe  bv  the  diicuaaion  between 
ihcM  cmiBent  aavants,  WM— why  not  obtaio  add  use 
fooK  aatetial  which  ahal]  effeA  the  removal  of  the  excess 
of  carbon,  with  all  other  objedionable  elements,  and  at 
the  tame  time  add  nitrojjen,  which  I)c:iii;  t  1u-ii:k  .in\  \itv 
inert,  must  he  in  tlie  nascent  state  locllcct  jis  i.uuibniation 
•Mis\  ;ri>n,  intte.id  of  removing  the  whole  of  the  carbon, 
^■.hl  tiitii  bv  .1  viTv  expensive,  laborious,  and  iincoastant 
jii.'iL--N  rci.tort-  ^  p')rt^nn  r.{  the  carfaon  extrsAed  aod  a 
\trv  sniaJi  portion  ot  nitrogen 

Ihe  great  diHiculty  was  (o  find  an  agent  capable  cf 
lal&Uing  the  requisite  conditiona,  which  are  :  — 

t.  That  it  than  remove  any  desired  quantity  of  carbon, 
tlu  being  varied  with  the  varying  proportion  of  carbon 
contained  in  the  cast  iron,  and  leave  in  it  ju&t  sufficient 
carbon  to  effect  its  acieration. 

t.  That  it  aball  remove  all  the  ailicium,  sulphtir,  and 
phMpbonis.  or  at  least  leave  only  traces  of  these  elenient!i. 

3.  That  it  yliall  ^supply  nitrogen  in  the  nascent  state. 

I  occasionally  took  up  and  studied  the  nubjei.'l,  but 
Kith  no  satisfai^tory  result— as  I  could  not  see  clearly  how 
tu  have  a  practical  process,  which  could  compete  with 
ibose  then  in  operation — till  in  1864,  when  conaideiing 
tte  theory  of  the  action  of  the  alkaline  nitrates  upon  the 
ihptents  compoaing  cast  iron,  t  found  that  these  salts 
fOMetsed  all  the  pfaoertics  aeceuary  to  accomplish  the 
objed  I  then  had  in  view. 

1.  The  quantity  of  carbon  to  be  removed  could  be 
Ttfubted  at  will  hy  the  quantity  of  nitrate  used. 

2.  The  alkali  woulj  ill  .ill  Lases  he  in  t-xcos^;  of  tl-.c 
(jxintiiy  rcijuircd  tu  i'oim  (.iicmical  tttmpountis  witli 
Sii.^  ■  .iljihur,  and  phosphorus,  and  give  rise  to  t!ii- 
tariiiitu,!!  u!  Hiuvalo  of  soda,  sulphide  iif  sodium,  and 
pho&phidc  of  sodium. 

...  Nuscent  nitrusen  would  be  formed  in  the  presence  of 
iron,  in  consequence  of  the  formation  of  cyanides,  by  the 
rr.ctiun  of  the  sodium  or  potassium  and  nitrogen  of  the 
ftiiratc  upon  the  carbon  in  the  cast  iron,  and  would  also 
tc  liberated  upon  the  decomposition  -  of  the  oxides  of 
aitrogen. 

4^  Thcieadion  of  the  nitrate  upon  fused  iron  could  be 
«»*Iy  effeded  by  placing  the  nitrate  at  the  bottom  of  a 
toitable  vessel,  and  .-lilo.v;!!.;  tl:e  produAs  of  itsdocompo- 
iition  to  rise  throu:;!)  the  mn.i!. 

Bc;jic  dLsLrib:.-!^  tiic  diit.iils  involved  in  treating  iron 
by  liws  p;j,.tiia,  I  bcj,;  ty  po.ti;  out  tiic  gciicr.\l  principle* 
upon  which  it  is  based.  You  will  have  bt'forc  ubsor\cd. 
that  to  effea  the  removal  of  a  given  quantity  oi  catbon 
Irom  cast  iron,  a  given  quantity  of  oxygen  must  be 
suppLed,  to  convert  this  carbon  into  carbonic  acid, 
cr  carbonic  oxide.  To  convert  ai«  parts  of  carbon  into 
caibottic  acid,  sixteen  parts  of  oxygen  are  required,  and 
to  form  carbonic  oxide,  eight  parU  of  oxvfen  COinibine 
with  six  pans  of  carbon,  and  in  one  or  both  of  thcie 
Mtmt  the  carbon  is  eliminated  from  the  iron.  The 
^«>j{bt  of  o.^ygen  contained  in  the  acid  of  the  nitr.^tc  nf 
soda,  and  which  will  be  eliminated  from  it,  is  equ.^!  to  47 
P<T  tent  ;  b,ii;)\idr  of  manganese  yields  about  361  per 
cent,  and  scuuiuxiJc  of  iron  30  per  cent.  It  thus  becomes 
tojfrabiy  i'.isy  f  >  ascertain,  espcciaiiy  aftt-r  a  .Vw  pr.utiL.J 
thah,  the  ptoportton  of  oxidising  maicrialii  necessary  to 
remove  a  given  quantity  of  carbon.  This  is,  however, 
coinpUcated  by  some  conditions,  each  of  which  requires 
*  trial  or  two  to  obtain  exad  results.  For  instance,  when 
the  operation  is  carried  on  in  a  doep  veaiel,  the  oxidising 
Buterials  aa  more  efledively  than  ndien  a  aballow  vessd 
■  utit  because  the  produ^  of  their  deGonpoeitioit  have 


more  time  to  bccfimc  "jaturatcd  with  thr  impurities  which 
it  is  desirable  tu  remove  from  tht-  iron.  The  rate  of 
evolution  of  the  <;.i«.fs  frnm  tlic  oxidising  material  is 
regulated  by  the  prr'portinn  of  oxide  of  iron,  of  oxide 
of  manganese,  mixed  with  the  nitrates.  These  oxides, 
though  themselves  evolving  oxygen,  especially  in  the 
presence  of  carbon,  do  so  tardily  :  and  they  restrain  the 
otherwise  uncontrollably  rapid  ai^tion  of  the  nitrates  alone. 
By  this  means  the  a^ion  of  the  nitrate  can  be  so  retarded 
as  to  cause  only  a  comparatively  slight  ebullition.  The 
nitrate  of  8<ida  is  mixed  with  a  proportion  of  oxide  of 
iron,  the  most  suitable  form  of  which  is  ha;matite,  and 
\vh<.n  in  a  f.IIt;htl-,'  nioi-^t  tnndifion,  passed  or  tamped 
into  the  bottom  of  a  %esscl  imcd  with  fire-brick  :  the 
whole  is  then  dried  into  a  solid  block.  If  t}\e  vessel  has 
been  used  immediately  before,  its  heat  will  be  hutlicient 
to  dry  the  mass,  but  if  not  Iicaicd  by  a  previous  operation, 
it  is  heated  by  other  suitable  means.  The  nitrate  of  soda 
uf  commerce  is  generally  sufficiently  moist,  without  the 
addition  of  more  water.  When  the  mass  is  dry,  the 
fused  irsa  1«  poured  upon  it ;  successive  layers  being 
then  removed,  the  materials  by  their  levity  are  carried 
through  the  body  of  the  metal,  and  the  reaAions  occur, 
to  which  I  have  before  lefeiied;  and  as  each  layer  is 
removed,  the  part  immediately  below  is  exposed  to  the 
heat  of  the  liK-ltL-d  niutnl.  A  liiiilin  ;  ajipt- aiaiii.e  atcom- 
panics  this  a>.tion.  and  ,1  fuitliy  s!a;;  tontaitunjj  some 
(i\ulr  id  iron,  .ind  t nni()i>iinii:.  ul  siitla,  with  tht-  impurities 
extracted  Ironi  tlie  iitxi,  uses  tu  the  tup.  .Alter  the  atlion 
has  ceased,  in  consequence  of  the  convertini^  materials 
being  expendt  J.  the  steel  is  tapped  out,  and  made  use  of 
in  any  suii.ible  Nvay. 

Retined  iron,  for  the  manufadure  of  malleable  iron  in 
the  puddling  furnace,  may  be  made  by  the  use  of  about 
3  per  cent  of  nitrate  and  6  per  cent  of  peroxide  of  iron. 
Steel,  by  8  to  lo  per  cent  of  nitrate  and  equal  weight  of 
binoxidc  of  manganese.  Malleable  iron  by  8  per  cent  of 
nitrate  and  20  per  cent  of  peroxide  of  iron.  In  each  case 
iron  uitli  s  P'T  t-i'"t  ofiiarboti  bciu;';  used. 

IJat  ;t  was  often  M;j;^;ested  to  S.ii:  that  tb.C  tlfie  of  SL'pa- 

i.ite  and  speiuil  .ip]i..ratiis  1:;  objc^Jtionable,  on  account  of 
iiH  exjirnse,  as  man .if.iauriTs;  .are  generally  averse  to  .my 
large  iH;tla'.'  up<  n  ne,-.  ptui.ess<.  ■  ;  and  that  some  mode 
of  applying  it  to  the  ordinary  puddlii^g  furnace  would  be 
very  useful.  But  there  was  this  difhcultyio  contend  with, 
the  puddling  furnace  is  too  hot  for  the  introduction  of  the 
converting  materials,  and  fixing  them  at  the  bottom,  and 
could  this  be  done  they  would  be  decomposed  before  the 
fusion  of  the  iron  could  be  commenced,  to  say  uothing  of 
their  remaining  till  it  could  be  melted,  so  as  to  allow  the 
(^ascs  evolved  to  rise  and  adk  through  the  fluid  metal.  I  get 
over  this  diiTicuItyas  follows: — I  make  the  converting 
materials  into  blocks  or  balls,  and  fix  them  on  the  ends 
of  iron  rods.  These  balls  bein;/  made  hard  by  dr)'ing, 
are  readv  for  u«e.  Wiien  the  iron  is  fused  in  the  puddling 
i"t;rnace.  and  the  hvnl  l;as  (. oininciiced,  one  of  these  balls 
is  pusiicd  to  the  bottom  oi  the  metal  in  the  turn  ace — the 
products  of  its  decomposition  rise  through  the  metal, 
causing  rapid  agitation,  which  is  much  more  e Sexual 
than  that  produced  by  the  puddler  with  his  tools.  After 
the  ebullition  has  ceased,  the  rod  is  withdrawn  aod 
another  put  in  its  place.  The  time  'occupied  in 
puddling  is  thus  very  much  shortened,  the  laboar  very 
much  rduced,  fuel  saved,  and  a  better  yield  of  metal 
obtained,  in  consequence  of  the  soda  forming  a  base 
which  readily  combines  with  the  silicic  and  phosphoric 
ac;ils  I  linunatcd  liuin  the  iron.  In  the  ordinary  pnddling 
operations  the  siliciuin  and  phosphorus  are  evtracted  by  the 
p.-eNioif;  fornialion  of  oxide  ol  1:011,  with  which  those 
acids,  whicii  are  also  products  of  oxidation,  combine. 
Bui  when  silicium  and  phosphorus  are  reduced  tu  a  some, 
what  small  proportion  of  the  whole,  the  last  trace.'^  of 
them  are  removed  with  difficulty,  still  the  powerfully 
basic  cbaraAer  of  the  soda  intensifies  the  disposition  of 
these  substances  to  separate  from  the  iron,  ana  to  enter 
into  combination  with  itself. 
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E.ui  mi  nation  of  Water  for  Organic  Matters. 


•j  CH  KMICAL  Nt.Wt, 

(    Jan.  to,  i86S. 


The  malleable  iron  produced  from  catt  iron  which 
bu  been  treated  with  nitrates  is  of  a  very  saperiorquAlity, 
having  great  range  of  tcmptr.  The  same  metal  which 
by  f^ramial  coolini;  is  lit  fur  purjiusc;,  reqnirin-;  gruat 
iouj;hncbK  and  powLTs  ul'  ctniurance  of  bending  and 
torsion,  may  by  i.ipid  cooUii';  be  made  sufficiently  tiard 
lor  wtKul-ciitting  tods :  audits  freedom  fron.  ii  ipi.ritics 
is  shown  by  tlio  remarkably  thin  scale  formLti  v.  liua  the 
iron  i?  worked  by  the  smith,  ind  the  consequ'/ntly  small 
amount  of  loss  iii  workin,'^.  In  this  respect  i'.  ver>-  much 
resembles  the  bt^st  ch.ifconl  iron,  and  contrasts  ver>'  re- 
markably with  tho  iron  made  from  tlie  same  *'  pig*"  but 
wktch  has  not  bi.'cn  previoufily  treated  with  nitrates.  The 
pfeaence  of  silicium  cauneg  a  large  amount  of  waste  when 
ipalleable  iron  ia  exposed  to  the  atmosphere  at  high  tem- 
pefatwea,  causin;^'  a  thick,  heavy  scale,,  which  must 
contain  at  least  ~o  per  cent  of  iron. 


PROCEEDINGS  OF  SOCIETIES. 


MANCHESTER  LITEHARY  AND  PHILOSOPHICAL 

SOCIETY. 

Or^aty  MteUi^,  Dteemlur  341/1,  1867. 

■  R.  W.  BiMKBV,  P.R.S.,  P.O.8.,  Vice-President,  in  the 

Ch«ir. 


'*  On  iJu-  K.\a»uiuition  of  Water  fot  Orgtutk  ilatUn,*" 
by  Dr.  R.  A.soi  s  Smith,  F.R.S. 

Thr  .iiulmr  r.-jir.ii  -il  l;is  iipini.,  I-.  that  the  mere  expres- 
•»iu:i  iir;;;ii;i^  in.itli  i  iiaii  such  nieaninjj  as  would  allow 
1.  hi.  riii  •.  s  to  T.teasurc  the  impurity  nf  water  by  its  amount. 
I  li-  ',\  t  ni  tnorv  fully  into  the  division  of  the  orj^anic  matter 
into  \  ;iru)us  portions,  some  atlin;;  as  unwholesome  a?;cnts,  • 
others  being  entirely  innocent.  He  said  he  was  glad  to 
find  that  other  chemists  v.  ere  also  attending  to  the  quality 
as  well  as  the  quantity  nf  the  ortjanic  matter,  and  he  in- 
sisted also  on  the  condi;;oij  u;  the  matter  bring  observed. 
He  discussed  the  methods  of  Professors  Frankland  and 
Wanklyn,  considered,  however,  that  they  did  not  super- 
sede his  own  methods,  which  made  a  greater  number  of 
subdivisions.  He  explained  the  mode  in  which  the  or- 
ganic matter  is  entirely  removed  from  water,  leavinj; 
frequently  none  of  its  elements  behind,  unless  we  incltide 
amongst  them  the  inor;;anic  bodies  with  v  hich  they  were 
combined.  The  body  which  remains  is  chiefly  common 
s.i!;.  Irch  cannot  be  removed,  and  by  which  more  than 
any  other  substance  animal  matter  is  to  be  dctc^ed  in 
water  under  certain  precautions.  He  also  showed  the  Im- 
portance of  findin  j;  the  amount  of  atmoiipheric  oxygen  in 
water,  and  its  meaning;  but  as  the  paper  was  not  COn* 
eluded  the  notice  is  here  left  incomplete. 


FOREIGN  SCIENCE. 


Pakis,  Jan.  S,  1S6S. 

FtoOSallSOf  antiir.onv  and  arurnic— PetuLluin  of  Hali[:iRc  in  qoSltitte— 
New  rcsAion  for  alkuliM  ami  altcaUae  cm itia— ileibcxl  of  oHina'.inE 
stilphttr  in  ircM. 

80  many  contradidmy  conclusions  have  been  arrived  at 
by  diflwrent  investigators  with  regard  to  the  fioorine 
compounds,  that  English  chemists  will  have  noticed 
with  pleasure  the  mention  made  in  my  la&t  letter  of  M. 
Marignac's  rcMnrcii.  The  former  researches  of  this 
chemist  on  the  :"i.)oi;-Jt  .  of  niobium  and  tantalum  led  t  .) 
the  conclusion  that  thuy  ctsu^ined  five  atoni-  o{  fi  jorine. 
It  ap^ared  to  him  interesting  to  study  the  analogous  com- 
Uaatims  which  mtimony  aiw  amnic  seemed  capabk  of, 


formin*;.  1  he  hope  of  mcrting  in  these  compounds  relations 
isoniorphous  with  the  fluoniobates  and  flnotantalates  hat 
not  been  realised  :  the  question,  however,  stilt  remains 
somewhat  uncertain,  by  reason  of  the  very  restrlAcd  Dum- 
ber of  flusntiaioiuates  and  floarseniates  which  it  is  pot' 
sibte  to  obtain  well  crystallised. 

The  antimonic  fluoride  M.  Marignac  has  not  been  able 
to  obtain  crystallised ;  its  solution,  evaporated  quickly  in 
the  cold,  becomes  syrupy.    If  heated,  it  decompotSSt 
forminjj  a  v.hite  in^ dublc  deposit,  which  is  probably  Ml 
oxyfluoride.    By  addm,7  potash,  soda,  or  ammonia  to  the 
acid  solution  of  this  fluoride  and  concentrating,  crystals 
ir.ay  be  obtained.    These  fluantimoniaics  are  deliquescent. 
Neither  acids  nor  alkalies  precipitate  their  solutions.  The 
all<:aline  carbonates,  .iftcr  a  considerable  time,  caune  a  pre- 
cipitate in  the  cold — speedily  upon  boiling.    The  cry  stal- 
lised salts  dissolved  in  water  exhale  the  odour  of  hydro- 
Attdlric  acid ;  by  dissolving  and  evapocating  rcpeatedl;^, 
several  of  these  salts  pass  into  the  state  oif  fluosyanti- 
moniates.    M.  Marignac  has  only  studied  the  alkaline 
fluantimoniates.  not  having  been  able  to  obtain  the  others 
crystallised.     1  he   rollo\\iiiLj   )s    thi.   analytical  process 
adopted  :— 'I  he  water  is.  Uelci  mined  by  cAlcmation  with 
jMiic  .iuhydrous  protoxide  of  lead.    For  the  estimation  of 
the  aiuimony  and  alkaline  metal  sulphuric  acid  is  added 
in  excess,  and  heal  applied  until  the  whoK-  of  the  liydro- 
fluoric  acid  is  expelled.    Fluoride  of  antimony  is  not  dis- 
engaged under  these  circumstances.    The  residue  is  sus- 
pended in  water,  and  a  current  of  sulphuretted  hydrogen  . 
passed  through  the  milky  Huid.    It  is  necessary  to  di^st 
the  fluid  with  the  reagent  for  a  tong  time  before  &ltenng. 
The  antimony  is  detenmned  in  the  sulphide  colleAed,  and 
the  filtered  solution  is  evaporated,  ignited,  and  the  aUcalinc 
sulphate  obtained,  \vei|;hed. 

'I'he  t'.i;iit:r,L'  in  these  compounds  must  he  estimated, 
at  !e.-5  t  .ipi  rrvMm.Ttcly,  to  distinijuish  the  flu.Tritimo 
niatc from  tlu-  rluo\;itititr;;)ni:iti'-:.  The  follow;n<^  is 
the  nictluu!  v.  inch  M.  Marignac  eniplosh  to  cft'ec't  tli:s  ;  he 
IS  awa;\  iIk  n-sultr,  it  gives  arc  not  quite  satisf.iCtory-  : — 
A  solution  of  pure  sulphydtate  of  sulphide  of  cakium  is 
prepared  by  passing  sulphuretted  hydrogen  gas  into  pure- 
milk  of  lime.  I'or  the  analy  sis  of  i  gramme  of  fluosalt  the 
lime  required  is  obtained  by  the  ignition  of  2  grammes  of 
pure  carbonate  of  lime-  The  filtered  solution  of  the  cnl- 
cium  sulphide  is  mixed  with  the  solution  of  the  flnantf- 
moniate,  and  i  gramme  of  pure  carbonate  of  potash  is 
added.  A  precipitate  of  fluoride  of  calcium  and  carbonate 
of  lime  results,  the  alkaline  sulphantimoni.nu'  rL-ni.iining 
in  solution.  The  precipitate  is  treated  by  il)e  method  of 
H.  Rose  for  the  determination  of  the  weight  of  the  fluoride 
of  calcium.  The  solution  can  be  precipitated  by  dilute 
acid,  and  the  antimony  determined  aj-a  11. 

Monopotassic  tluantimoniate  i«  ohtamcd  by  dissolving 
antimoniate  of  potash  in  hv  liri.tUu  acid,  and  concen- 
trating the  solution.  It  is  anhydrous,  and  possesses  the 
composition  SbFlj,  KFl. 

Bipotassic  fluantimoniate  is  produced  when  a  solatkMt 
of  the  preceding  salt  is  added  to  an  excess  of  fluoride  of 
potassium.  It  forms  shining  crystals;  heated  to  go'^,  they 
fuse  in  their  water  of  crystalHsatton ;  becoming  dr>'  they 
lose  water  and  hydrofluoric  acid.  Tin-  rt.-'^icm.-  is  not 
entirely  soluble  in  water,  a  gammy  s^ubsitance  remaining 
which  retains  fluorine.  Analysis  leads  to  the  formala 
SbFl;,  2KI  !  ^  2HiO 
Moiiosodic  flu<>\yantiinoni  ite  obtained  on  adding  car 
bonate  of  soda  to  a  solution  «.  1  antimonic  fluoride  contain- 
ing excess  of  hydrofluoric  acid.  By  concentration,  the 
solution  yields  little  crystals  which  are  regular  hexhedml 
prisms,  terminated  sometimes  by  a  very  acute  rhombo- 
hedr(3n,  sometbnes  by  a  six-sided  pyramid.  The  salt  is  very 
deli(]uescent.  The  determination  or  the  antimony,  todiam* 
iluorine,  and  water  yielded  numbers  closely  agtedag  with 
the  formula 

SbOF:,  +  NaFl  :-H,0. 
Monosodic  Huantimoniate  results  from  the  solution  of 
the  preceding  salt  in  hydioflnoric  ndd.  Ciyitdt  are  de- 
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posited  upon  cunccntrritinfj.  which  at  first  Bight  would 
appear  to  be  rubes.  !  hey  J^'::^^';s5  the  property  of  double 
re^adion.  The  conij  usuiua  uf  the  salt  is  expressed  by 
iIms  fomula 

SbFlj,  Nai  l. 

Monammonic  fluantinioniate  forms  slightly  deliquescent 
acicular  crystals — hexagonal  prisms  lermina;c<l  bv  rhoni- 
bohedrons.  Analysis  showed  ihis  salt  to  tor.t.iia  no  v.<iicr 
of  crygtallisation  ;  the  numbers  obtained  .iL^reed  with  the 
formala  SbFlj,  NH4FI.  By  adding  to  a  solution  of  thi<; 
compound  ammonic  fluoride  in  excess,  and  c. -apor-tm,; 
rcaaneular  plates  are  obtained  which  are  the  biammonic 
flvaotimoniaie.  Anal3«i9  leads  to  the  fomrala 

M.  Marignac  fin  U  ihe  iUiiistniait"?  to  hf  pven  more 
soluble  than  iht-  ituantimoniates,  and  mere  diiVicuIi  t» 
obtain  in  the  crystalline  state.  The  aniniani.ical  Stalls  are 
only  obtainable  as  gum-like  masses.  Sulphuretted  hydro- 
gen deoompoies  the  fluarseniates,  but  only  slowly.  At 
the  cod  of  two  days  the  precipitation  is  not  complete. 
ThcDr  may  be  aaaljned  by  a  method  similar  to  that  indi- 
ciied  tot  the  fliiantinMiniatea.  No  loss  of  arsente  is  sus- 
taned  ia  heating  with  sulphuric  acid  under  redness.  These 
tths  are  capable  of  preservation  in  the  dry  state,  but  their 
tolutions  evoh-c  hydrofluoric  .iL-id,  ;intl  tl.en  furnisli  hy 
concentration  fluoxyarseniaics.  Monopii;a->.sit;  fluarscniale 
a  obtained  hy  (ii«.solvini4  arscniate  o)'  potash  in  hydro- 
flaoric  acid.  It  trystallises  out  upon  concentrating  the 
islMioo.  Analytical  TL-sults  Loncspund  with  the  fonnula 

a(AsFl5.  KFI)  +  HaO. 
itfOO  hcatiag  water  and  hydrofluoric  acid  are  disengaged. 

When  arseniate  of  potash  is  dissolved  in  an  insufli- 
HSt  qitantity  of  hydrofluoric  acid,  the  corresponding 
iaotyaneniate  is  formed ;  it  may  also  be  obtained  by 
•dug  repeatedly  upon  the  preceding  compotind  with 
water.  The  composition  is  expressed  by  the  formula 
A1OFI3,  +  ^jO.  Heated  in  a  tube  it  melts  easily, 
f^'olvin^;  hydrotluoric  acid  \apour';  a'lundantlv.  nipotassic 
rtuaiieniate  rL";ults  xslu'ii  excess  of  lluoridc  ot  ]"ita->- 
•iiun  and  h\  drofltioric  atni  arc  added  to  a  solution  u!"  Oil- 
monopotassic  duoxyarsL-niatc.  Annlysis  virlfl<'d  numbers 
igreeing  with  thf  formula  As I"L, J Kl'i  ^  H^O.  l!;potassic 
dnozyarseniate  is  produced  when  the  preceding  salt  is 
*abmined  to  repeated  solution  and  evaporation ;  it  is  also 
Cwmed  when  neutral  fluoride  of  potauium  is  added  to  a 
■olution  of  monopotassic  fluoxvarseniatc.  Aitalysia  leads 
to  the  fbrmtaa  AsaOFlt,4KFl  +  sH^O. 

Mr.  Beettger  has  discovered  a  rea&ion  of  great  sen- 
litiveness  for  alkalies  and  alkaline  earths.  He  finds  an 
alcoholic  extrad  of  the  leaves  of  the  ornamental  plant 
ino-.vn  as  CoUus  Venchafftlti,  jkisslssos  tho  property  of 
becoming  green  under  the  inflticnct-  ot'  alkalit  To 
prepare  this  rfa;^ent.  the  fresh  leaves  are  af^itated  with 
absolute  alcohol  mixetl  v  nh  a  few  drops  of  sulphuric 
acid,  and  left  digeslirt;  for  ^4  ho.irs ;  paper  soaked  in  the 
tincture  becomes  red,  and  strips  of  this  paper  are  the 
toedia  of  applying  the  test.  This  reagent  is  not  in- 
'httoced  by  carbonic  acid,  so  that  the  earthy  carbonates 
«<iwiiiied  in  watermay  bedeteded  with  it.  The  sensitive- 
•tisof  the  fiagmt  ia  so  great  that  a  strip  of  the  test- 
fsper  preaentM  to  a  jet  of  coal  gas  speedily  becomes 
gWu  from  the  presence  of  ammonia. 

M.  Parrot  has  indicated  a  method  of  dete(!!ting  the 
preirncc  of  salicine  in  the  sulphate  01  qumme.  In  etVeft- 
<Bg  ihi&  he  takes  advanta9fe  of  the  acti'Mt  of  chronMc  acid 
on  salicine  ;  by  his  process  a  quain;t\'  as  ste.all  a^  '  pi-i 
cent  is  discovered.  '1  u  niakc  the  examination,  the  qutniite 
wit  in  introduced  with  a  little  water  into  a  flask,  2  c.c. 
of  sulphuric  acid,  diluted  with  4  parts  of  water  are  added, 
Md  4  c.c.  of  a  concentrated  solution  of  bichromate  of 
(Mash.  To  the  flask  is  fitted  a  curved  tube  which  dips 
tBto  a  few  grammes  of  distilled  water  contained  in  the 
ii^laskeaviiicas  leceiver.  Heat  it  applied:  .it  the 
M|.«f  tliee  of  wnr  minutes,  hydride  of  salicyle  is  pro- 
By  ad^ng  to  the  water  in  the  m»fc 


a  few  drops  of  solution  of  perchloride  of  iron,  a  more  or 
less  deep  violet  colour  is  developed. 

M.  Egfjcrtr  has  published  a  paper  un  a  nicihou  of  esti- 
matinj;  sulphur  in  iron  and  its  ores.  This  paper  is  oiu- 
of  };rcat  pr.iCiical  value,  and  your  correspondent  is  en- 
gaged in  making  a  full  translation  \,  liich  you  will  receive 
shortly  ;  it  is,  therefore,  unnecessary  to  outline  the  process 
in  this  place.  M.  Kopp  prefaced  it  by  a  few  sentences 
eulogising  M.  £g^rtz's  services  in  ithe  improvement  of 
the  quantitative  methods  of  analysing  Iron. 


CORRESPONDENCE. 


NEW  voLi;.Mi:rRic  assay  ok  iron. 

To  tht  Editor  of  the  Cktmical  Newt. 
Sn.^The  two  methods  at  present  known,  vis.>  that  by  the 
bichromate  of  potash,  known  as  Dr.  Penny's  process*  and 
that  by  the  permanganate  of  potash,  which  are  both  based 
upun  the  same  principle  of  the  oxidation  of  a  ferrous  solu- 
tion and  its  consequent  conversion  into  a  icrric  one — in- 
volve the  necessity  (to  the  travelling  chemist)  of  carrying 
ahoni  a  large  quantity  of  expensive  and  unstable  standaru 
solutions,  or  the  trouble  and  inconvenience  of  dissolving 
fresh  portions  of  the  crystallised  reagent,  whenever  re- 
quired, upon  the  spot. 

A  little  circumstance  which  occurred  at  Cawnpore,  in 
1862,  suggested  to  me  another  and  apparently  mure  simpk 
method,  which  I  beg  to  recommend  to  chemists  and 
assaycrs,  especially  Uiose  travelling  ift  Ottt'Of-the-way 
countries.  You  are  aware  that  rooms  in  India  aie  floored 
with  a  substance  called  "chunam,"  which  is  a  kind  of 
hydrate  of  lime.  In  a  room  ot' t!iis  kind,  without  n  carpet, 
I  was  amusing'  mv  thiltlren  by  .showiu;^  tlieni  the  beautiful 
deep  red  colour  uhich  a  drop  of  the  solution  of  stilphd- 
cyanicie  of  pola.ssiuni  bestows  upon  one  of  peroxide  of 
iron,  and  which  1  told  tiieni  (in  fun)  was  '■  the  blood  01 
the  theatres."  A  few  drops  of  the  red  sulphocyanide  01 
iron  happening  to  fall  upon  the  lime  floor,  I  observed  that 
they  were  immediately  decolourised,  and  this  naturally  led 
me  to  make  an  experiment  similar  to  that  upon  which 
Parkes'  volumetric  assay  of  copper  is  based. 

I  dissolved  some  sulphate  of  iron,  "  green  vitriol/*  in 
distilled  water,  and  added  a  few  drops  of  nitric  acid  to 
peroxidise  the  solution,  to  which  a  single  drop  of  the  sul- 
phocyanide solution  sv.is  then  suflicient  to  impart  a  deep 
red  colour.  This  colour  1  removed  effettually  by  the  ad- 
dition of  about  half  the  quatititv  of  euinmon  lime  water, 
leavtn"'  r»  perfedily  clear  solution.  I  ba\  e  not  h.id  time  or 
oppMnui  ity  since  to  carry  out  the  experiment  to  a  pradical 
result  by  standardising  a  solution  of  lime  with  one  of  sul- 
phocyanide of  pure  iron  (piano  wire) ;  but  1  hope  shortly 
to  do  so,  and,  in  the  meantime,  would  feel  much  obliged 
by  the  opinion  of  better  chemists  than  myself  if  there  is 
any  difficulty  or  serious  objeftlon  in  the'  way  of  such  a 
process  ?  If  not,  there  can  be  little  doubt  that  it  would 
form  the  most  simple  and  economical  method  of  assaying 
iron  oTcn,  as  lime  water  is  procurable  in  almost  any  part 
of  the  ^^  o^Id.  .;nj  the  (ju.ii:tit\  of  sulphocyanide  (tf  poitat> 
siuir.  required     exttesnely  small. — I  ain,  &c., 

w.  A.  Rom.  Captain,  RA. 

\ViM)Ui<.b,  iSlh  December,  iSfi-. 


FRICTION  IN  VACUO. 

To  the  Editor  of  the  Chenucal  New:. 
SiK, — In  the  very  interesting  tenures  by  Dr.  Tyndall,  now 
appearing  in  your  columns^  an  experiment  is  attributed 
to  Sir  H.  Davy  which  was  made  lone  before  his  time.  I 
allude  to  the  niAioa  of  flint  and  steel  rn  vacuo.  We  ow* 
this  lemarkaUc  npaiiaaent,  not  to  Sir  H.  Dam,  as  stated 
in  the  leftnie,  but  to  Hnlabee«  who  oommnntcated  it  to 
the  Roiyal  Society  in  17051  at  I  faara  shown  in  my  work 
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Is  Healthiness  dependent  on  Strata  ? 


fCiicMtCAi.  News, 
(    Jut.  lo,  1865. 


on  "  Pho'^pluirf  ■cincf." 
inents,  as  described  in 
when  the  receiver  w:v 


p.  204.  In  Haiiksbef's  expcri- 
the  I'hiloiof'hiial  Trmnactions, 
v.cU  exhausted  of  air,  then, 
although  a  more  vioknt  nation  \\&%  given  to  the  steel 
than  before,  yet  not  the  kast  »park  appeared  to  be  struck 
from  it,  **bat  a  unall  continued  light  was  visible  on  the 
edge  of  j  tbe  flint  that  was  nibbed  by  the  steel."  On  ad> 
mitting  tbe  hir  tbe  sparks  re-appearaL— I  am.  9tk» 

T.  L.  PmnoM,  ni.D. 
The  Ccdwt,  Pvtney.  S.W^  Jaa.  4, 186B. 

IS  HEALTHINESS  DEPENDENT  ON  STRATA? 


To  tlic  F.ditnr  of  tin-  du-iuicnl  Xi  U-s. 
Sir  —  In  the  report  of  the  meccin^  of  the  Local  Hoard 
of  Health  of  this  town  the  following  paragraph  appears  : 
~-*'  The  Kun'cyor  said  that  Dr.  Buchanan,  from  the  ofiice 
of  the  Privy  Council,  waited  upon  him  to  make  inquiries 
rsspoAing  the  nature  of  the  soil  at  Sheemeas.  By  per- 
mission of  Messrs.  Ward  and  Brightman  he  had  shoWn 
that  gentleman  the  different  strata  forming  the  soil  of 
Sheemess.  Dr.  Buchanan  has  now  stated  that  after  a 
careful  examination  he  is  convinced  that  in  Shccrncss 
there  arc  fewer  cases  of  consumption  than  in  any  to\>.  n 
in  £n!;land,  and  as  a  whole  that  Shcerness  i^  one  of  the 
most  healthy  places  in  the  kinfjdom."  If  I  r<;ad  eorrcdly 
it  seems  that  the  healthiness  of  .1  place  is  dependent 
somewhat  ot\  tiie  strata  of  the  locality.  Can  you,  or  any 
(tf  youf  readers,  ^'ivc  me  any  information  or  the  name 
or  any  work  in  which  tbe  subject  is  treated  on  ?  Ague 
\s  very  prevalent  here,  and  two  medical  gottlemen  inform 
me  that  they  always  endeavour  to  remove,  as  soon  as 
possible,  all  consumptive  persons  from  Sheemest,  which 
perhaps  to  a  certain  extent  may  account  for  the  few 
cases  of  consumption  mentioned  by  the  authority  in 
question  as  found  in  Sheerneas.— I  am,  &c., 

John  Bkav. 

Mile  Town,  ShMmcu,  Dec.  ii,  Mj. 


MISCELLANEOUS. 

Average  Composition  and  Quality  of  the  Metro- 
politan Waters  during  th.  Year  iM?. — The  foilowin;; 
are  the  Returns  of  the  Metropolitan  Association  of  Medical 
Officers  of  Health 
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The  rtuikuatioo  ia  the  amounts  of  the  scVi-ral  cnnsiitucnts.  have  not 
been  contidcnbte,  but  the  proportion*  are  always  a  little  a'jova  the 
avetaige  &caii»g  the  early  months  of  the  year  when  there  it  much  rain, 

and  lliesr  are  below  Ihr  .■ivt-r.i,;cin  thnlrv  •  umsnir  months.  The  Kent 
water  U always  ri-m.irk-lijf  Inr  it-  '.  L  .xuni'a)  lln- colour  «  hrn  in 
larce  volume,  on  accuunt  nl  ilic  m  an  .  t.j'.il  j:  ■cr.te  o(  ort;an>c  rn.i!tc; , 
it  being  deri\ctl  from  dicp  chall  v  l.1  . 

*  The  lu!.!>  by  icnilion  lepre&LnU  a  variety  of  volatile  matters,  as 
well  ai organic  fnaticr.  as  ammuniacal  ultS,aMtol«re.aiitt  tlw  volatile 
constituents  of  nitrates  aiul  nitritet. 

*  Tba  onditabls  organic  matter  is  determined  by  a  ctandard 
•oiutioaof  ponBUgSBSlO  of  potash — the  ivailabte  oxygen  of  which  is 
to  tbe  onganic  aallor  aa  1  is  to  S;  un<l  the  results  are  coQtioUed  by 
tlWHamiatiaiiof  tlMcSlour  of  th<.-  \>^\<:v  uhm  sccnikiesgh  a^am 
tubs  two  foot  in  IsBflb  nd  tv^u  isuhc*  in  diameter. 


Quality  of  the  Gas  supplied  to  the  City  of  London. 
— Dr.  Lctluby  reports  that  in  the  course  of  the  quarter 
which  expired  on  the  jntli  Novcml>er  last,  669  examina- 
tions were  made  of  the  illuminating  power  of  the  gas 
supplied  to  the  City;  each  of  the  examinations  was  the 
mean  often  observations,  and  thnrvrecc  made  in  accor* 
dance  with  the  instniAiims  of  tbe  Aft  of  Parlianieiit.  The 
following  are  the  results : — 

lUuminatittg  Power  in  Standard  Sperm  Candles. 

Great  Central  Chanereduas.  City  Company's 
Gaa.  Gat, 
Maximum..    ..     ifi'ss  16*36  isHSg 

Minimum..    ..     is'oa  i>'S7  13*00 

Average    ..     ..      IJ-flC  J4*^I  13-73 

It  thus  appears  that  the  iltuminattng  power  has  been 
constantly  above  the  requirements  of  the  \t\  of  Parlia- 
ment, and  to  the  extent  of  about  two  candles.  In  the 
corresponding  quarter  of  last  year,  the  average  illumina- 
ing  power  of  the  Cireat  Central  (ias  was  iy^<i  candles  ; 
of  the  Chartered  Cias,  I4't9  candles;  and  of  the 
City'  Company's  Gas.  14*17  candles,  all  of  which 
numbers  are  close  to  the  averages  of  the  present  quarter. 
The  chemical  quality  of  the  i;as,  a*  rejjiards  the  amount  of 
sulphur  contained  in  it,  has  not  been  so  satisfactory,  for^ 
excepting  the  Chartered  Gas,  the  quantity  of  sulphur  has 
generally  been  excessive.  This  will  be  seen  from  tbe 
following  table:— 

Grtuiu  of  Sulphur  per  too  eubie  f:cl  of  Gat. 

GrastCaattal  ChaitoicdGas.  City  Coovnny'S 
Gas.  Gaa, 
Maximum..    ..       34*61         26*30  30*38 
Minimum..    ..      12*74        >i'35  'i'*9 
Average   ..    ..      ivki         "'JJ  32*97 
In  fadt,  of  the  6t  observations  made  dm  u.g  tiie  quarter  of 
the  City  Company's  (las,  42  were  found  to  be  in  excels 
of  the  quantity  sanrtioned  by  Parliament.    Of  the  60 
i)bM  ivations  of  the  Great  Central  (ias.  41  were  in  excess; 
and  of  the  61  of  the  Chartered  Gas,  only  zt  were  in 
excess.    The  fjas  of  each  of  the  Cuniiian-.es  lia.s  been 
at  all  limes  free  from  --ulphureltcd  hydrr)^en.  and.  with 
the  exception  of  the  Chartered  Gas,  it  lias  also  been  free 
from  ammonia.   The  pressure  at  which  the  gas  has  been 
delivered  to  the  laboratoiy  has  been  rarely  under  an  inch 
of  water. 

The  Value  of  Milk  as  an  Article  of  Food.— Mr. 
llorsky,  analyi-t  tr»  the  county  of  Ciloiicehier.  in  a  paper 
on  tlti:,  suhtect.  sa;. s  that  a  milk  may  l>e  of  hipJi  density 
and  yet  give  hut  citmp.iratively  little  animal  matter,  such 
as  cream  and  t.^sein.  whilst  the  amount  of  lactine  retained 
in  solution  in  t!ie  whey  may  he  greater  than  usual  ;  on 
I  the  other  hand,  a  sample  of  milk  may  be  of  lower  density 
and  yet  yield  far  more  animal  matter  than  ordinary*, 
though  each  may  be  perfedly  genuine ;  the  dirferertce 
in  the  relative  value  of  the  constituents  dependini||  much 
on  the  time  of  year,  the  mode  of  keeping  and  foedtng  the 
cow,  &c.  He  found  only  one  degree  uf  dilierence  between 
a  sample  purchased  at  Cheltenham  and  a  Hample  supplied 
to  the  workhouse,  but  an  analysis  of  the  two  specimens 
shows  not  only  a  v.ist  dinVrL!iv.:c  in  the  amount  of  sulid 
matter,  but  also  that  very  little  rcli.ince  can  be  placed  in 
any  of  the  instruments  usually  employed  in  determining;  the 
value  of  milk  ;  for  the  fatty  matter  of  the  milk,  unlike  any 
other  aqueous  solution,  helps  to  Icccp  up  the  instrument, 
and  gives  no  idea  of  tbe  actual  density  of  the  sample  nor 
of  its  value. 


MEETINGS  FOR  THE  WEEK. 


MoKOAV. — Ccographlcat,  8l  p.m. 
TucsDAir,— Photographic,  s  p.m. 
WsUStBIOAY.— Meteoroloi;ii.-al,  7  p.m. 

  Sotirty  of  Arts,  8  p.ni. 

  I..ini.<'n  Itt.-.tit0tion,6|| 

Thi^rscav.— Royal,  bi  p.m. 


Ibemical,  8  p.m.  "On 
Frankland,  F.R.S.  "  On  Isomeric 
Valeric  Acid."  by  Mr.  A.  PcdlCt^ 
FsSDAT^— Kossl  Institution.  H  p  m.  ■'  On  Fsnisy  SI 
If  Dt.  Tyndall,  F.R.S. 


Water  Analyiy  by  Pr. 

ModlDCMlQMOf 
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CONTEMPORARY  SCIEHTTnC  PRESS. 


Tnil-'T  hfitinr  it  11  intvirlpj  to  fflrr  tip- !:f  Ii  *      all  the  rhr-inii*l3  pnprfm 

•  hiia  «.-t  p-ioll.hi-l  In  ihc  iirtnclp«l  «<;i<  ntihr  |>criadii;*U  ol  tti>  C^mUMat. 
AnklM which  Krvirrrrlv  rr  ------ 

ealttcd.   AlfUicU  ol  tll» 
la  hluie  onmbrn  of  (hi    i  Ii.  mlrat  New 


r;.-1n-..  r  r  nMtru  t<  r.(  p^^rtwwly  Wjlkg*  will  fc> 


On  'nmr  nrwiy  discovered 
■  L  '<'n  the  H>  ilrn^arboos  of 
:.  "  I'KAr,  "  Un  the  Chemical 


Diilgler's  Polytcchr.iuhci  Journal. 
August,  i^f>y. 

H.  GRVXeUeM,  "On  Ih*  U«orr<fncc  nf  Phnsphnritc  in  Nassau." 
A.  Wagseb.  "  On  the  ChrmlMry  of  t^.e  Ksrivificatinn  of  O.xidc  of 
Iron  as  u-sed  bv  K.  I.aiTiinf;  ivr  the  Purificitiiin  of  Cyal  "  KoTTotF, 
"On  the  ColoutinK  Matter  o(  the  Leave*  oiColtUi  Vfnchajjflti  as  a 
MkM  T«si  for  Aikaliw  and  AltaliM  EHtha."  A.  Si«acif,«*Oa 
the  AAton  of  Cofflinon  Salt  on  Zinc  and  Oxtdct  cl  Ziiw>"  Motsnh 

"On  a  Method  of  l)ecfln^>i  .in,:  drvir-;;  Oill."    "Od  the  Uw  Ol 

Creoaoted  Lime  i  t  V:ty\n.;  I  run  ul  ->i Kithr,  "  A  new MaiMn| 
lit"  G.  Li;.Na^.  "  On  the  Depth  of  the  Sea." 

September. 

CAtfttL,  "A  n*w  Method  of  EstimatinR  Dioxide  of  Capper  in 
Rctaed  Copper."  A.  E.  NuNt«i-K!.w;oM),  "  On  Selenium  and  TtUUlium 
On*  (Ciomicvile,  F.ucairitc,  and  IS;.'rrHRnitc)  from  the  Skrikermn 
Xiac.*  "On  the  Um  of  Creosote  for  protcaiag  Timber  againai  the 
Tiiada** 

CompUs  Rendrss. 
Septcnber  t6, 1867. 
A.  W.  HoFMAKN,  "  On  a  new  Series  nf  Homolot^ei  of  Hydrocyanic 

Acid.*  NirrcE  ue  Saikt-Victtk 
Clwni'csl  f  ifcOs  of  Light. "  V'l  1  1 
Coal  Tar:  Acenaphthcnc  and  Anth: , 
CaaMitatiM  of  rhMitae  Contr  n  'ir 

Scr:f rr,bi  r  ;n. 

A.  W.  HorMAr«!«,  "On  the  rrtfiar,iilnn  of  Mrlhylic  AKfehyH.  by 
piMitig  Atmospheric  Air  chatced  »  tth  (hr  Vapour  of  Mcthvlic  Alcohol 
*rtr  lnclr.de'i"'-:i!  Platinum."  SEcriil,  "A  R*-!um- cf  tlx- Author's 
T: ••arches  on  .S;rllar  Spectra."  M  ti.Ki  xs.  "  On  ih-  l'a'-'.iii:r  .il  (irmcc- 
[;le«  through  rcMstinj;  NItdia."  Moms,  "  Remarks  on  the  preceding 
Ucraciir.''  Chevrsul,  "  Remariia.  Aprop»t  o(  Melaena'  Paper,  on 
Mir-.otte's  Experiments  shoMini;  that  Rain  Drop*  and  other  tiAWag 
Bod;t,  earn,  w  ith  them  a  certain  tjuantity  of  Air.  and  on  hn  Kvplana- 
tiOB  i:f  the  .Mt'dc  iif  Action  of  the 'I  rompi;. "  .\.  Kicnr:,  "  Kc'scari;hc» 
Mllic  Hypocblorites,  and  on  the  Chlorides  used  (or  Ulcaching." 
OAoberr. 

ADomnt,  "  On  tlie  ProdndHen  01  OrRnnited  Bodies  durini;  the 
iMbAion  of  Efi^s."  PozNANSKi.  "On  the  Use  of  Hvdrncyanic 
Mlaa a  Remedy  for  Cholera  and  other  Diseases."  I  aa  jh.  I'kl  no, 
"On  a  Portable  Mercurial  Baromeler."  Balsamo,  "A  Method  of 
Dnc^it  Dcsico'.  in  Rclk(.li)r  Vatmic  BIcAfkUy  withoM  the  Uee 
ofStupping-out  Varnish."' 

BMttin  rf<  rAeadrmie  Royalf  Jf  nflciijue  (Claise  det  Scicnca  ] 
Aupust  ,1,  iM'T. 

ScHWA^ix,  "Report  on  I'..  Huimon'n  Chemical  and  Physiological 
Rcsta/che.%  rc^pcctinj;  the  Aulion  of  Alkaline  Silicates  on  the  Animal 
f^^Mxmy."   OuLOK.  "  Report  on  the  same   Memoir."  Melsens, 

*  (Upon  on  the  same  Memoir"  Kskvlc,  "  Report  on  W.  Kurner's 
^iper  Ml  the  Synthesis  of  Anisic  Acid,  of  Meth yloxx  henroie  Acid,  of 
»  new  Crcivlic  .\cid,  and  on  Paraiodobcnzi  p:  ,\cH  "  "  Report  on 
(jl.v<fr  and  Radri&zew sky's  Memoir  on  somt  1  ran  .l  irtnatior.s  of  Hor- 
mobcn^oic  Acid."  SrAS,  "  Report  on  the  same  Memoir."  KbKLm. 
"Xepoft  on  Komer's  Contributions  to  the  Determination cf  Chemical 
AMttion  in  the  Artimatic  Scriev"  Rta.s.,  "  Report  on  the  above 
MeSK'ir  "  Kr.KfLt,  "  Report  on  H.  Konday's  Memoir  on  Homotar- 
lBric.\cid."  Stas.  "Report  on  H.  Ronday's  Memoir  on  Itamalic 
Aeid."  "A.  Kekule,  "On  the  Sulphophenic  Acids."  E.  Hi".ssox, 
"  Keiearchcs  on  the  AAion  of  .Mlialinc  Silicates  on  the  Animal  Eco- 
tiirmy.'  W.  Korner,  "  Note  on  the  Synthesis  of  Anisic  Acid,  of 
MetbTkncybcnzoic  Acid,  of  anew  Crcsylic  Acid,  and  on  Paniodoben- 
loic  Acid."  GukSKR  and  RADztsxEWsav,"  On  some  Trantformaiioni 
of  Formoben/nic  Acid.  '  W.  Korner,  "  Contrihutitms  to  the  Deter- 
iBiaafinr.  nf  C'hcT'  ical  l'o-,i;i'>n  in  the  Aromatic  Striin.  "  H.  Khmiw. 
"Note  on  some  Salts  of  Itamalic  Acid."  "  Prcliniimtry  Note  on 
aeaeiaiiaricAcW 

Jounat/Hr  PrMiuht  Cktmit. 
Scplcmbrr  :\,  ifW>7. 
r.  Si  ll        "On  SilicoHu  'ridc  of  Kiibidium  '    On  Crystalliiied 
SiJicodDoride  of  Copper.  "    I'.  KociiLtntR,  "On  .\tDi.i(4cninc,  and  on 
«■»  allied  Substances— Caini  iiie  and  Chinovine."    A.  Ct»t  i  and  C. 
Rust,  "On  Neurine  and  Siiicaline."   "  R.  Otto  and  H.  OstRor. 
"  Ob  the  AAion  of  Chlorine  on  Sulphobcnzide."    H.  Voiil,  "  Onaomc 
Mdterto  unknown  Properties  of  pure  Naphlhalin."  "  On  the  DetcOion 
Naphthalin."    "On  the  Preparation  ol  .Sulphide  of  Ci'prir  and 
.•.Ti.uomtim."    C.  WisKLlK,  "A  Method  "f    rrtp-ir:n^  Ihlrindic 
At:d."  K.  HAt;»HOPER,  "  On  some  Malaculite  from  Cieftcts,  Bavaria." 
"  On  some  Glauconiie  from  the  Cin»minw»  at  Havre."  I''.  Keindel, 
"Ob  Prosaian  Blue."  "  On  some  Compounds  of  Ferrocvanides  and  of 
Fenkymidei "  A.  Fkobhdc,  "On  the  Part  which  N'i trite  of  Am- 
■enia  flays  in  Kaiare." 

Buttttin  dt  /«  Sotu'ti  d'Encouragemcnt, 
Aacust,  j8«7. 

C.  9t  CiAtmaT. "  Report  on  P.  Havrcf 'a  Iroprowad  Anrnnmotent  of 
ijuviattnc  Apparatus  in  uhich  a  Single  Oistrihutiii^  Cock  is  em- 
t^oni.'  Salvetat,  "  Report  on  Briancbon'a  Pearl  Glaze  for  Glass 
sad  Porcelain."  Assul'i>,  On  the  Nfanufaiflure  of  Caramel."  J. 
jTtEOB.  "On  the  Manjwtturc  01  I-nrmic  Ether.   J.  Feuquieres. 

*  Ob  the  Eleftrolrtic  Deposition  of  Tin  on  Lead  which  will  bear 
K3lliag.->  "  On  tba  BtaAmviie  Danoaition  of  Iron  of  Great  HaidMM." 
lEoosT.  "  On  Ulliiiiinc  Siail  from  Cast  Iron  by  the  AAiaa  of  • 
potatefOsnan.  ^ 


j9WMld**  Fahritttiiti  lie  Pmpkr. 
September  r.  ib'i-. 
E.  BofRDlLLlAT;  "On  Testinc  the  Chemical  rrodu;'.     .in!  in 
l^per  Making.  (Continuation.)    Hichron-atc  of  Potash.   AceUte  of 
f«ad.  Utbarce.  Chlorides  of  Tin. '  "  On  tbo  Uao  oi  SulpWia  of 
Lino  na  an  Anticliiete. 

No.  18.   September  t^. 
E.  BouamULUT.  "On  Testing  the  Chemical  .md  oihcr  Prn.i.,&', 
used  in  Paper  IfaUng.    (Continuation.i    Animal  and  V't»iiabl» 
Fibfaa." 

BntttHn  4$  fo  SottHfMmtrMU  if aUkOKir. 
Atisaata 

J.  Thomas,  "On anew ColowincUMtar  derived  from  Strieagnt' 

fhu  atohilli. 


NOTES  AND  QUERIES. 


IMordant  for  Oreen  on  Cotton.— Conid  yon  Itindly  inform 
tiwoiicli  yonr  Cmbmmm.  Niwa  wlui  ia  the  beat  mordant  Jar  < 
the  new  (tecnt  on  oonon  yamaN->W.  T.  C. 

BlcachiiMT  Calico.— Can  any  otte  infona  me.  how  far  in  bicachinr 
calico,  the  Kleacbini;  powder  solvtfodsaie  exhausted?  Can  they  br 

refreshed  with  new  powder  ml  infinitum,  or  must  they  be  thrown  away 
when  a  certain  j^uantity  of  fabrics  h«%  passed  throuph  them  If  so,  is 
there  anv  practical  rule  for  cu><t>ni:  the  manufaAurcr.  such  as  the 
obaenwion  of  tbe  apeeilie  craviiy  of  the  aelotion  ?  It  appears  aomo 
their  aonnoaa  mndi  more  Hian  oHmtl—C,  L. 


 Yonreonoapondcnt  O.  P.  A., desires  to 

receive  Informatton  on  the  prepatation  of"  ptnmbaie  of  soda."  ii»  o'.e 
and  applicai  10:1  in  doii(!i>ri»'rr;  prtroletttU;  when  oxide  of  leador  litharge, 
is  added  to  a  j  it  if,  coiRcntr.ilcJ  aolotion  of  caustic  soda,  the  ovrdr  of 
lead  ia  dissolved  therein,  and  may  be  considrtrd  to  pljy  towards  (he 
soda  the  part  of  an  acid  ;  tbe  clear  solution  may  be  used  with  advaniaj^r 
to  deprive  petroleum  of  some  foul  smcllini;  compounds  it  may  happen 
to  contain,  especially  as  sometimes  occur  erKunic  sulphur  coraponnd*, 
by  thomui;hly  shaking  and  mixing  tbe  p>ettolenm  with  the  plumbate  of 
soda,  and  afterwards  giving  sufficient  time  for  the  liquids  to  separate  itt 
two  la»  ci:.  .the  upprr  l.n  t  r  hiir.,,  •>•(■  pctr.  ilci.m.  the  1  alter  will  have  to 
be  washed  with  v.  ater  to  remove  the  adhering  &oda,  and  should  then  bo 
dcftivedof  nwiatura  by  applyias  Inmpacf  canatic  linM,<— Or.  A.  A. 


TO  CORRESPONDENTS. 


5.  SfO// (Ci!/i-«//al.— Your  letter  has  arrivad.  There  will  be  ptrat 
diflSculty  in  cetlinf;  what  you  require,  bol  we  Will  try  and  send  it  in 
the  course  of  a  mail  or  two. 

7'.  Slirry  Hunt  iMontrta!)  —Arrived  too  lata  towftioo  ia  Ms 
number.    It  aball  appear  next  week. 

.s.  .i.'a.';/oit.— Yoo  maat  uaa  the  heat  charcoal  ino.  *■  Ptf "  ia  ta» 
impure. 

AA/jiri'if.— Thecitafteqnivalcntof  haat  laTyaCgot-ponnda.acconUnc 
to  Joule's  most  recent  researches.  The  prababla  ormr  ia  comiderahlir 

les.i  than  i  Ih. 

IV'.  .t/iir;i>\ .— Dr.  Phipson  has  deleted  the  piaaeoco  of  xaottie 
oxide  in  guanos  which  contain  no  uric  acid. 

^»frii/.— The  colour  of  i;reea  pickles  may  be  (nxatiy  improved  by 
previously  boiling  the  vegetables  in  water  containing  a  quarter  of  aa 
ounce  of  liquid  ammonia  to  the  quart, 

Cfi'f'd.— Permanganic  acid  is  volatile  but  very  anatable.  Vm  will 
not  be  able  to  make  ip,e  of  this  property  in  separating  manganese 
quantitativciv  from  iron. 

Enhtbtl.—'tihe  list  of  jury  awards  in  class  i,  section  A,  was  given  in 
the  CHEMlCAt.  Nkws,  vol.  vi.,  D.  6a, ri Mf. 

/Jr.  IKi/Ar/mi.-  The  price  of  the  German  edition  of  "Gerscfiichte 
der  Chemie,"  by  Dr.  T.  ntrding,  is  o». 

ir.  I>iii  if  J. — The  btst  prailtcal  informatiim  which  we  knnw  <.f  on 
the  subjeA  of  grinding  lenses  is  given  in  a  little  work  published  by 
Secretaa,  of  I>aria,  enuiled  "  Do  U  diataaco  Focale  dee  ^«taoo  On« 
tiquca  ConverEents."  The  priee  is  abont  aa.  6d.,  or  3a. 

Com niKniraf ions  have  keen  rtttived  from  J.  Heywood;  A.  Stark; 
L.  Power;  P.  C.  Calvert  It  Co.  fwith  enclosure  I ;  Tun  nsend  dt  Adamk; 

K.  A.  Parnfll  ;  I'ri"r  of  the  Monastery  of  St.  Joseph;  G.  Lunge; 
Kingsbury  C"  ,  I'l  .V  liuni.  C  J.  Woodv.s.-d  iwith  cnclosutc); 
P.  J,  Worslev  ;  Runcorn  Soap  and  Alkali  Co.  Lim.;  S.  iiowland  (with 
eneloanra);  M.  A.  Gaoalwith  cnclaaare):  Capt.  W.  A.  Roes,  ILA. 
fwithenclneure):  A.  W.  Wileon  ;  A.  M.  Scolt  (with  enclosure)  ■  W. 
Briiegs  iwith  cncloatnc) ;  Dr.  Quesneville  ;  S.  Scott:  Mol&on,  Bros. 
»nh  enclosures  MoM^pHncrie  St  Clrci  nhornr  ;  1.  Mill  iwith  enclo- 
sure) ;  H.  R.  Marsden  (with  enclosure) ;  R.  C.  C.  Lippincott ;  F.  C. 
Clayton  iwith  enclosure);  T.  Fisher  (with  encloiurn  ;  Profexsnr 
Frankland.  F.R.S.  ;  Professor  W.  A.  Miller.  V.P.R.S.i  with  enclosuret; 
J.  Stubbins;  Aaher  and  Co.;  T.  Sterry  Hunt.  F.R.S.  (with  enrlosurel : 
J.  Walker  ;  W.  H.  Cxall  ;  C.  R.  A.  Wright ;  W.  Exmorc  ;  C.  Kichtcr; 
Professor  Wclt/ein  (uith  tnclu'  irc* ,  Davenport  &  Co. ;  E.  C.  Hogc 
(with  cnclo.urcl ;  1.  1'.  II  V.i-jg!i.'n.  Mottcrshc-ad  &  Co. ;  J.  C.  ISaU 
(«  ith  cncl"s;;re)  ;  Riulolf  Schpinht  i ■  .iilh  enclosure  i . 

fltioikl  AVrrirrrf.—" Boiler  Ot  i  i;  .   by  D:    T  I.  I'hips.^n.  F.C.S.J 
"Bulletin  de  la  Soci^te  d'kncouraeemcnt , '  'American  Artiaaa: 
"  The  Oriental  Mail  and  War  Odhco  QaMtto;"  "  Amaiicaa  Jooinol  of 
Mining:  "AAion  of  Sontight  OB  Giaaa,"  hy  Thamaa  GaflMd; 
"  Scientific  American." 
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AdverHsemenis. 


I  Chemical  Ntws, 
1  Jan.  lo,  tS«8. 


Recent  Improvcmenu.— Paople  do  not  a  nil«  take  notice  of  the 
inpfweiBentt  and  chuigee  that  take  plaea  in  the  email  detail*  of  daily 
life— tte  eliaitset  from  atac*  cMchca  to  nilwaw,  the  telegraph,  the 

penny  poit.  and  many  other  i^reat  ar.d  startlini;  novcUics  arc  all 
noticed  and  commcnlcd  upon,  and  tbc>  each  .\ni  a'l.  iiiiae  or  Icsb. 
impreu  us  ;  but  if  wr  extend  our  obscrvation:>.  and  recall  the  domeuic 
appliance.i  of  a  few  year*  ago.  and  compare  them  with  the  preaenl,  we 
shall  find  plenty  of  iobjettii  at  any  fate  worthy  of  pai^inK  reflection. 
Take,  by  \»ay  of  ilhutri-tion.  a  common  and  every -oav  requirement  — 
Candle;  ttr'i  r<frr  !>>  m-.r  .t.Im  rt  '.cment  columns,  vi  c  ■.h.Ol  he  a!>le  !•> 
mark — withio  the  eipenencc  ol  tho»c  not  past  the  pnme  of  lite— i;re«t 
and  ataftlinc  chanfet.  Thirty  or  forty  yeara  ago,  wax  and  spermaceti 
einrfitt  tighted  the  upper  ten  thousand,  and  the  masses  accepted 
snufTer-reqiiiring  tallow  tjnUe^  the  nnly  means  of  lij;h;ing  open  to 
Ihem  ;  mm-  we  .irtveriiT  an  ai:nc  ,:  hrwildt  ring  \ariily  lu;ht  ;. 
Price's  Patent  Candle  Company  (which,  under  the  name  of  Edward 
Ptiee  ft  Company,  is  lbs  (albar  of  iha  candla  tradck  tome  thirty  or 
forty  years  back,  began  by  introdBcini;cocaa-nnt  candles  asa  substitute 
for  stroni;  smelling  lallkiw  ;  then  they  int  rntcil  torn[vi%iu-  i  nnrlU  s,  and 
to-diiy  they  advertise  in  iiur  columns  HclmontmL,  I'tui  ■  I'.irjifinc. 
Baltenca  Paraffinc,  Gold  Medal  Palmitine.  Sherwood  I'alnunni., 
BataMMt  Was  and  Bdmoat  Sporm  Caadlta.  Baal  Compoaitcs.  Suc.&ic. 
A  good  hoaiekeeper  is  now  bmind  M  diacriminate  th«  advaniatsck  and 

pnCM  among  xuch  an  dcHcftrMd,  Mid  Onr middle  cUmcs  can 

tnm,  at  a  rca&unablc  prtee,  be  lichled  as  well^s,  oi^better  than,  princes 
were  forty  years  ago. 


An  Intradu^ion  to   Chemical  Philoaoph}-, 
■ccordlnftoModtni  Thwirtoi,  by  ADOLPHB  WUKTZ.P.R.S. 

Translated  and  Edited  by  WILLIAM  CROOKES,  F.R.S. 

"  A  little  work  of  singular  merit,  and  appearing  at  a  most  opportune 

fci  111  ! .  It  gives  a  reir.arkably  clear  rtpoir  of  the  changes  taking  place 
m  thcmical  numenclaifjre,  with  the  reasons  for  their  adoption." — 

Me  l; Jcal  I'lmr .mil  ttt . 


London  .  J . 


H.  Uutton,    Chi^mic.\l    Nkw;>    Ufiuc,    Boy  Court 
'    ■     t  Hiil.  E.C 


Schoir.s  Patent  Platinum  Gas  Light  Perfeifter. 
—  Kxtract  from  Report  by  Dr.  Lctheby : — 
"  The  results  have  been  vefjr  icmaifcable,  for  they  show  an  average 
increase  of  6j  per  cent  on  the  illuminating  power  of  the  Kas.  I  am 
of  opinion,  therefore,  that  the  invention  is  of  great  praflical  value.' 
Price  One  Shilling  t  j..h  lor  1  I'.h  tail  Burner^.  To  be  had  rtlii!  of 
Gas-Kltersand  Ironmongers,  and  (wholesale  only  j  of  JOHN  bCiiOt.L, 
41  and  ait  Bcfwiek'- Slriat.  Oxford  Strmt,  Loadon,  W.  Terms  on 
applicattoo.  N.B.— A  apccimen  tent  free  on  receipt  trf  la  ilamps. 


M 


PATENTS. 

R,  VAUGHAN,  F.C.S..  Memb.  Soc.Arts. 

British.  Foreign,  'and  Colonial  PATENT  AOENT,  .u. 
Chancery  I.anc,  W.C..  gives  special  attention  to  InvctttkiM  con- 
neAed  with  Chemistry.  .Metallurgy,  and  Mining.  Prt.viftiilaai  Prolcc- 
tkmlvrSix  .Monlhv  i  u  !«.  to  £^ 

Irntntnt^  "  t'ree  hy  Poit. 


M 


PK.iCTICAL  CHLMISTRY. 
Labofttatr.  60,  Gmnr  StfWl,  Badlbrd  Stnara.  W.C. 
r.  Hcnrv  Matthews,  F.C.S.,  is  prepared 

of  PRACTICAL 
tq  MEDICINE. 


to    give   Ituiruckiim  all 
CBEMISTRY.  janicalarly  la  ila  t 
AGRICULTUkBTMd  COMMERCE 

The  Laboratory  is  open  <!.iily.  except  Saturdav.  from  Tcfl  tV  Piv* 
o'clock  ;  on  Saturday  from  Ten  till  One  o'clock  ;  a:iJ  from  OclOber  to 
March  on  Monday  and  l-riday  Evenings  from  Six  10  Nina  s^ock. 

Mr.  MatthetntsalaopKpand  to  undertake  ANALYSES  of  every 

dcvcription- 

f  iir  r.ir-.  i  ■„  ar-.  aiul  Proipcclust!.  apply  to  .Mr.  Hcnr^  Matthews,  a 
the  Laboratory ,  (>j,  (io\* er-si: cet,  IScJimi.^  Square,  W.C 

Paris  KxitiiiiTios  Two  Guld  Mkij.\ls. 

T  iebig's  Company'8  Extradl  of  Meat,  as  dis- 

'  tin'iutshid  from  "  I  icbii;'^  FvtracT  of  Meat."  which  name  is 
dai'iV  mi  rc  :ijed  lur  :(h  MTf.  nt  evir;ut''  Warranted  grnuinc  and  of 
pcrfc<t  flavour  by  Baion  Liebig,  the  inventor,  whose  Mgnature  is  on 
every  genuine  jar.  Ches^st  ana  PVreat  stock  for  Soups,  Kntree<i  and 
Sauces. highly  streB|;thcning for  Cnildrrn  and  Invalids,  :1b.  14s.  {-lb 
7s6d,  I'Ib.  is.  1-01.  is,  equivalent  to  id.  half-a<pint  ol  hest  bixf-lca. 
Relait,  of  Fortnum  and  Mason,  all  Italian  Warehuu^temcn.  Chemists 
an  I  Grinr:..  Wholesale,  of  CriK»^  and  HlacLwell  .  K.  l.a/cnby  and 
S  i .  |i  hri  liuiccsi  and  Son  ;  BaiTv-n.  H.irvcvs.  and  Cc:  liaikl.i;. 
anj  Svjn:.  ;  ilurgoyne,  Uurb:lnc5,  and  Squire;  Wm.  tdwards ; 
M.  E.  Foster;  I^ngtons,  Scott,  and  Kthicn;  S.  Maw  and  Son; 
G.  S,  Pedler;  T.  and  H.  Smith  and  C  >..  London;  Duncan. 
Flockharf.  and  Co.;  John  Matkay ;  H.  C.  Daildon.  Edinbur;'h 
Southall.  Son,  and  Dymond,  Birmingham;  Wm.  Smcctun.  Lccd'  . 
Raimes  and  Co.,  and  B.  Westwoith,  Liverpool;  ail  wholesale 
komm,  and  «f  UeM^a  Eiinct  of  Heat  Cempaay  {United),  49. 
M«fh  LaiWkE.C. 


Tnstrutilion  in  Practical  Chemistrj'and  Evening 

A  CU'  >.(•  -.  (1  r  the  Study  of  Chcm  stry,  Botany,  Materia  Medica,  Ac. 
TO  PHAkMAtliL'TlCAL  ANU  OTHKR  STl  DENTS. 
Mr.  J.  C.  BRAITHWAITK,  f  r  thirteen  >car»  Principal  Instnic- 
or  in  the  Laboratories  of  the  Pharmaceutical  Socictv  of  Great 
Britain,  and  Demonstrator  of  PraAical  Pharmacy,  Pharmaceutical 
Latin.  Ac.  wishes  to  inform  his  old  Pupils  and  others  that  he  con- 
tin  11-5  to  (icvote  hi?  uholc  attention  to  Education.  The  Session 
r  \s  ^11  tcoTin- in  1. 1'  on  the  I  -.t  of  Octi-hcr.  when 

Mr.  BKAnnWAirHS  Laboratory,  which  has  been  enlarged 
dllrinc  the  recess,  will  be  re  opened  at  to  ».m.  for  ln»trjftion  in 
Practical  Chemistry  as  applied  to  Pharmacy.  Medicine,  Analysis,  &c. 
Pupils  can  enter  at  any  period.    Tcrmn  moderate. 

THE  CHEMICAL  and  TOXICOLOGICAL  CLASS  meets  at 
usual  every  Monday  and  Thuriday  Evening,  at  l>  p.m.,  commencing 
October  ud. 

The  I.ATIN  C I,  \SS  for  the  reading  of  the  Pharmacopuria.  Pbysi* 
cians'  I'll  '.criptiMns.  .\i .,  every  Tuciday  and  Friday  Evening,  at  8pbtn« 

coMUncnLinL;  ();lnlitr  l^t. 

The  IlOTANltAI.  and  MATl  KIA  MI-.DIC.\  CI  ASS.  every 
W  edr.e -d.iv  and  Satjrdav  I'Minnu',  ut  p.m.  The  usljI  IvXCUR- 
SID.Ns  lor  the  SiUDV  ol  I'KAC  1  ICAL  liOTA.NV  will  commence 
at  to  s.ni..  October  ind. 

Fee  to  cither  ol  the  above  Cla»>ts  Half-a-Oulnca  per  Month ;  to 

the  Botanical  Fxcui'sion',  >  nU    Haif-a-Gttinca  per  Eight  LaMesi, 

payable  in  advance.  I'unil  -  car,  enier  at  anyperiodi 

Address.  ^4,  Kcntikh  Toun  Kii.u!,  N  \V. 

Mr-  I'ltiitlmaitc  reccnc"  .!  irw  I' ^j  i:  .  to  board  in  his  house. 

Berners  Collef;e  of  Chemistry. — K.vperimental 
MILlTAliV  and  NAVAL  SCIENCES,  under  the  a.rcaioa 
of  Protcssor  E.  V.  GARDNER,  F.E.S..  \c.;  of  the  laU  Royal  Poly- 
technic Institution  and  the  r<oyal  Naval  College. 
The  Laboratory  and  Clas*  Rooms  arc  open  daily. 
Especial  facilities  for  person*  preparing  for  GovaraaMttt  aadalher 
examinations.  , 
Private  Pupils  » ill  find  etrcnrfiM 
Analyses,  Assavs,  and  PlaiUca 
Patentb,  &c..  eimdactcd. 
For  particulars.       .  j^f'.''  '-'^  Pjof.  E.  V.  O..  44.  Bcrners-street,  W 

\Tr.    J.    Tcnnant,   Geologist,    149,  Strand, 

I  .,n.i„o  U  .C  ,  can  Mipply  Eleracr.tary  Collections  of  Minerals, 
mails,  to  ■■ 

tba  mUo  .      . .       . .  _  _ 

.   ^_  ...      ...  _     ^  J       J  o 

yxt  Spetimen't,  larger,  in  Cabinet  with  Five  Trays   J  5 

300  Spcc:ir.tn>,  larger,  in  Cahir.rt  wuh  Ki^ht  Drawers  . .  to  10  6 
40^  Specimens,  larger. in  C'abiiiei  » i'.h  Twelve  Drawers. .  ji    o  o 
More  evtentitre  Collections,  either  to  illustrate  Mineralogy  or  Geo. 
lMi.:y,  a'.  50  to  300  Guineas  each,  with  every  requisite  to  assist  thoM 
commencing  the  Mudy  of  thcaa  iniercating  branchea  of  Scieseo>  a 
knowledge  of  which  albrds  to  moch  pleasweto  tha  tmaOeriii  all 

parts  of  the  world. 

In  the  more  expeneiveColleAiana  aaam  of  iba  apcdmeas  aia  ran, 

and  all  more  aelcift. 


cal  lairealigBlIoaa 


Roclts^and  Fosails,  to  ijlitstrate  the  Works'  of  Ansted,  Lyeli,  Jukcsi 
aad  atheeii  na  the  MUoatjaajMnaa  >— 
too  Smalt  Specimens,  in  Cabinet  with  ThreeJTrays  £2 


Qilicate  of  Suda  in  thie  state  of  Soluble 

^  Klass.  or  in  CONCENTKATED  Sf)rA'TION  of  ftrst 
qualitv,  isuitrd  for  the  manufa.iure  S^  jp  a:.<l  mher  purpoees, 
hupplied  4.n  best  terms  by  \\ .  GOSS.\Glv  and  Sons,  Widnes 
Soaptrv,  Warrington. 

London  Agents,  CLARKE  and  COSTE,  4',  St.  Mary-ai-Hill 
Tower  Street,  E.C.,  who  hold       ),  : .  i.lv  for  delivery. 

To  Telegraph  Engmcers  and  Scientific  Instrument 
ManvCittftttren  and  Others. 

A.   WElTTs   &  Co. 

(LATE  WELLS  ft  HALL.) 
High  Condn^vity  Inaulated  Wires  Covered  by  New  and 

mnch  Improved  Machinery 
Supplied  frooi  a  largi  and  weii-aasoned  Stock,  via.  .— 
The  Beet  Geraan  Silver  Wirca  coveted  with  Silk,  in  all  I 
Copper         „         Silk,  „ 
■t  u  <i  Cotton, 

.\Ko.  improved  India  Rubber  and  Cutla  Pcrcha  Covered  Wires, 
.specially  Manufactured  lor  BelU,  Tunnels.  Mining,  Railwav,  and  Sub- 
rtiarrne       ('"  >  ■;. 

WAREHOUSE,  31.  GUTTER  LANE,  CHEAPSID  E 
  _         LOWDOW,  E.C. 

Ligkt  <qttal  to  Sm  Light  at  my  Tim  «r  Phue 

J-  SOLONOITS  PATENT  MAGNESIUM  UMP. 

It  ia  adapted  for  Magic  Lantena,  Coat  per  Haer  Banting,  4*. 
Complete  Apparatnt  for  cnlargintr  Photoeraphs,  £5  ija.  M. 

CATALOGrrS  ON  APPLICATION  AT 

J.  SOLOMON'S,  23,  Red  Lion  Square.  London. 
moAL  PA*n  ■xmsiTioit,  XW7. 
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Vol..  XVIi;  Mo.  494. 


ON  THR 

CHEMICAL  GEOLOGY  OF  MR.  DAVID  FORBES. 
Dy  T.  STERRY  HUNT,  t.K.S. 


In  the  CiiuMicAL  Nuvvs  of  0(3ober  4th,  1867,  Ihere 
appears  a  paper  purporting  to  be  a  criticism  nf  some  views 
on  the  chemistry  of  the  primeval  earth,  put  forward  by  me 
in  a  Icdlure  deli\>ere<i  before  the  Royal  Institution  of  Great 
Britain,  on  the  jiu  of  May  last,  and  published  in  the 
ProcMdingi  of  that  Inatitation,  aa  well  Min  the  Chbmical 
NKWSof  June  aiat,  and  the  Rewt  dn  Ctmn  StUfUifipu$. 
d  OAober  igtb,  and  also  in  L$a  Momin  and  Cmnmn.  The 
olried  of  my  preieBt  conrnwilattion  will  be  to  notice 
briefly  wnne  of  the  critidsow  of  Ur.  Forbes.  The  readers 
of  my  lefhire  are  aware  that  I  assumed  as  my  starting 

point  tliL-  lu  pothcsis,  now  i;t-rn-r;illv  acccpttii,  nt  the  origin 
of  our  earth,  .ind  ot  all  planetary  a:iil  stellar  w  orlds,  by 
a  ptocess  of  condinsation  and  cooling  (rom  a  nebulous  or 
a  gaseous  matter,  so  intensely  heated  as  to  be  lur.iinuu':. 
andtto  contain,  at  the  same  time,  in  a  free  or  di^'  ociated 
condition,  the  \arious  chemical  elements,  i  he  first 
obje^on  of  Mr.  i  orbes,  is  that  I  do  not  explain  the 
origin  of  this  intensely  heated  condition  :  a  consideration 
entirely  beyond  the  scope  of  my  leftare.  but  established 
by  the  spedroscope,  and  to  be  accepted  «S  an  ultimate 
fad.  the  secret  of  which,  like  that  of  tbe  origin  of  matter 
itaelf,  nau  with  tbe  Cheat  Fint  Cavae. 

la  diacntKng  tbe  laws  which  pfidded  over  the  coofing 
of  oar  own  ginbe,  I  ^nvc  spvenu  reasons  which  have  led 


modem  investigator^  to  ie.l>t€t  the  old  theory  of  a  liquid 
centre  covered  by  a  thin  crust  of  congealed  rock.  I 
alluded  briefly  to  the  mathematical  dedudions  of  the  late 
Wm.  Hopkins  from  the  phenomena  of  precession  and 
nutation, — those  of  .Archdeacon  Pratt  yn  the  feeble 
reaist.mte  whiLh  would  be  oflfered  b\'  .t  crust  of  the 
thickness  c«^ncfii"y  admitted  by  the  old  schndl,  to  the 
crushing  ucif^ht  of  masses  like  the  Himmalavah 
Mountains. — and  the  conclusions  of  Thompson  as  to  the 
rigidity  of  the  earth,  deduced  from  the  tbeo^  of  the  tides, 

Cso  flMOy  concurrent  arf^ments  in  lavour  of  a  crust  at 
IBt  ouay  hundred  miles  in  thickneNi  if  not  of  a  globe 
entieety  solid.     Proceeding,  thence,  to  conaider  the 
additions  of  cooling  presented  by  the  fused  and  oxidised 
maaa  of  the  gkibe,  1  assened  that  tbe  analogies  oflered  by 
most  of  the  bodies  forming  the  earth's  crust,  which  yield 
conupoondi  considwiabty  denser  when  solidified  than  when 
in  tneir  (used  conditton.  lead  us  to  conclude  that  the 
solidification  of  the  ^\ohi:  must  have  begun  from  the 
centre.    In  fact,  the  numerous  ard  detailed  experiments 
of  fharles  I)eville  {Cimptti  Rcndus,  XX.,  I453),  and  those 
of  IX  leise  {lUill .  Siit  .  Cu  ol .       Fr.  \  2    iv..   J;?RoK   not  to 
mention  the  cirlier  one.^  of  Uisthof.  unite  to  show  that 
the  density  of  fused  rocks  isi  much   less   than  that  of 
the  crystalline  products  resulting  from  their  slow  cooling, 
so  that,  as  b:ttinann  has  justly  observed,  we  are  forced  to 
conclude  that  the  crystalline  stony  mmsges  formed  at  the 
surface  of  a  liquid  globe  must  sink  towards  the  centre 
{Ibid,  Feb.  4. '  1861).    To  this  conclusion  Mr.  Forbes 
objefis  that,  in  the  cooling  of  sulphur  or  metals  from 
fniioni  a  crtut  forms  at  tbe  soriacc  before  the  interior  is 
solidified  i  he  should  consider  that  the  conditions  in  a 
amaU  cmcible.  placed  in  a  cold  atmoiphoret  where  cooling 
is  rapid,  and  the .  cmst  is  supported  by  adhesion  at  the 
edges,  are  vastly  diflcrent  from  what  would  obtafn  in  a 
worhl  w  itlr  bath,  cooling;  w  ith  f;reat  r  l    .     \  -  beneath  an 
intensely  heated  atmosphere,    in  buUi  a  case,  as  the 
cryetaltme  itUcMcs  kaomi  to  «a,  aiv,  accosding  to  name* 


rous  experinwntSt  from  one-seventh  to  one-sixteenth  denser 
than  the  same  materials  in  a  fused  condition,  it  would 
require  a  suspension  of  the  laws  of  gravity  to  coimteraft 
the  inevitable  tendency  of  the  heavier  solids  formed  at  the  « 
surface  to  sink  In  the  fated  mass,  in  which  they  would 
safaaide  aa  naturally  aa  the  crystals  which  form  at  the 
sorftee  of  an  evaporatini^  basin  of  brine.  The  analogy 
holds  good  since  the  crystals  formed  at  the  surf.n  e,  v.  iiethcr 
by  evaporation  or  by  cooling,  obey  the  l.i.vs  of  (gravity. 
The  freciin;:;  I've:  of  the  surface  of  such  a  m.iss  w  otjld  be  as 
unnatural  as  the  freeains;  of  a  lake  of  water  from  the 
bottom. 

Mr.  Forbes  next  comments  upon  my  allusion  to  the 
experiments  of  llojikms  on  the  effed  of  pressure  in 
elevating  the  melting  points  of  such  bodies  as  contraA  in 
cooling,  and  says  that  I  appeal  to  these  as  conclusive 
proof  that  the  melting  points  of  bodies  do  become  iad 
infinitum)  elevated  in  proportion  to  the  prcssum.  In  Mft 
I  said  nothing  of  the  soft,  but  insisted  that  the  researches 
of  Hopkins  "  are  to  be  considered  in  this  contieAion.** 
If  Mr.  Forbes  had  taken  anrae  pahM  to  inqnii«  Into  the 
question,  he  would  learn  X\ak  these  experiraeMs  of 
Hopkins,  and  others  (by  W.  Thompson  on  the  efTeft  of 
pressure  in  reducing  the  melting  point  of  ice)  were 
suggested  by  a  rem.Trkabh-  essay  by  James  Thompson 
(Trans,  K,)y.  Sue.  l-^dm.  x\  i,  part  5I.  In  this  it  u  as  shown 
that  the  fu^in.i^  point  of  ice,  which  contracts  in  melting, 
must  necc«s.-ir;iy  he  reduced  bv  pressure;  while,  as  Sir 
Wm.  Thompson  sho-ved.  the  re\er<e  effe(ft  was  to  be 
expected  for  all  solids  which  expand  in  melting  (L.  K.  and 
D.  Phil.  Mae;,  ^  xxxvii.  125).  The  results  of  Hopkins 
thus  come  under  a  general  physical  law.  Mr,  Forbes  will 
find  a  simple  and  intelligible  statement  of  the  principle 
laid  down  by  Thompson,  and  Hopkins's  argument  ^re- 
from,  for  the  solidity  of  the  interior  of  the  globCi  in  the 
fourth  of  Dr.  Tyndall's  admirable  leames  on  Heat,  ddivered 
befoicthe Royal Institatlon.  SeealioMr. Sorby'a  Bafcerian 
LeAuicfor  1863.  As  to  Mr.  Porbes's  suggestion  of  denser 
matters  towards  the  earth's  centre,  !  have  said  the  same 
thing  in  my  lecture. 

Mr.  Forbes  next  proceeds,  in  hi?  own  words,  to  submit 
my  views  of  the  chemical  chanjjcs  which  took  place  at  the 
surface  of  the  globe,  to  "careful  scrutiny,"  in  order  to 
determine  whether  "they  are  sound  anil  likelv  to  meet 
w  ith  acceptance  in  the  chemical  wfTrld.  "  t'f  the  critic's 
fitness  for  1-is  self  imposed  task  the  reader  shall  judge. 
The  first  thing  to  be  determined  in  the  cooling  of  an 
intensely  heated  vaporous  mass  is  the  nature  of  the 
chemical  compounds  which  would  be  formed  among  the 
di.<tsoctated  elements.  As  I  have  stated  in  my  leAnie,  the 
combinations  stable  at  the  elevated  tempenttare  then  pre- 
vailing, would  be  first  formed.  The  affinities  of  oxygen 
are  such,  that  under  such  conditions,  an  excess  of  this 
element  being  present,  instead  of  sulphides  of  the  heavy 
metals,  as  imagined  by  Mr.  Forbes,  oxides  and  sulphurous 
acid  vmxM  be  produced  In  virtue  of  affinities  know 
to  everv  chemist  and  metallurgiitt.  So  with  rec-.Trd 
to  chloiisie,  the  production  of  .nlkaline  chlorides  in  li 
conditions  is  inconceivable,  since  in  the  conjoined  prr  t  ni  a 
of  oxv^cn,  hydro^jun,  and  silici,  an  .ilk.Tline  srlu  nir  "i  l 
hvdiociil  >ric  lacid  would  nece -s.:;  :l  \  u  sal; .  Kvcn  if,  ,t  % 
,Mr.  i-'irb(  s  supposei,  chloride  of  sodium  were  to  be  formed 
in  the  heated  .it:T;osp)iere,  it  would  be  precipitated  into  an 
intensely  heated  bath  of  fused  silicates,  covered  by  an 
atmosphere  ch.irged  with  aqueous  vapour,  or  with 
mingled  hydrogen  and  oxygen,  and  would  immediately 
undergo  the  same  decomposition  that  takes  place  when 
the  vapoun  of  oonnmon  salt  are  diflTused  tnrough  the 
heated  atnoepbete  of  a  potter's  kiln,  or,  as  in  Mr. 
Ooiaa^e's  new  soda-proceta,  are  passed  with  steam  awr 
red-hot  Hints.  In  both  eases  silicates  of  soda  .tre  formed, 
with  separation  of  hydrochloric  acid.  These  considera 
rions  lead  to  the  conclusion  that,  at'ter  all  the  more  fixed 
I  elements  were  precipitiled.  the  ^\hf<le  of  tlic  chlorine 
I  would  remain  as  hydrochloric  acid,  and  the  whole  of  the 
I  aalpbar  as  saiphnioaa  acid,  together  ^iftz^QEBynSoOgle 
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jiortion  of  o\Ngcn.  sintf  we  i\t)d  sulpli.ites  aiid  nol 
Kutphites  in  the  sca-watcr^.  To  this  cunsiitiuion  of  the 
still  intensely  heated  aunosphL-rc,  Mr.  1  nrijes  objcds, 
•nd  inqoin*  whether  it  is  "at  all  probable,  even  if 
pMtible,  that  an  excess  of  oxygen  could  exist  along  with 
the  vaat  amouflt  of  sulphurous  acid."  He  farther  adds 
that'*tlie  improbability  of  such  an  atmosphere  contain- 
ing a  mixtuie  of  hydrochk>ric  and  aulphimnts  acid*,  may 
be  Inleiwed  from  Dnmas's  icaearchea;  that  chemist 
having  long  ago  ahowa  that  theae  two  gaaea,  when 
mixed  together,  reaft  and  nratually  decompoee  each 
other,  with  the  formation  of  water,  chlorine,  and  sulphur." 
Mr.  Forbes  thinks  he  hag  hit  upon  two  obje^ions  to  the 
existence  <>f  a  he.iccd  aimiisphcrc  holding;,  .is  I  ha\-i; 
endeavoured  to  snow,  bfK:[irs  mtro^'cn,  <).w;;en  .iriti 
watery  vapour,  sulphurous  .\nd  hydrcchlonc  .itids.  He 
has  c\ndcntlv  a  vaijiiL-  nation  that  sulphurous  acid  and 
oxy;;i!ii  h.Tve  an  ntTinity  for  c.ith  othi-r.  and  "ught  to  form 
together  sulphuric  acid.  So  they  do  unite  slowly  at 
proper  temperatures,  in  the  presence  of  water,  being  con- 
verted into  oil  of  vitriol,  and  it  Wios  doubtlesa  in  this  way, 
as  I  have  elsewhere  shown,  that  the  sulphur  was 
evevtoalty  brought  down  from  the  atmosphere,  and 
fofined  the  sulphatea  of  the  sea.  iiut  every  chemist  is 
aware  that  at  higher  tetuperattires  oil  of  vitriol  is  resolved 
into  water,  sulphttfovt  acid  and  oxygen  |;a»es,  and  that 
this  reason  ia  made  use  of  as  aa  economical  process  for 
the  preparation  of  oxygen  on  a  large  scale,  the  sulphurous 
acid  bemg  removed  by  absorption  from  the  cooled  gases. 
As  reganls  his  second  point,  Mr.  Forbes,  who  cites 
nunias(Traite  i.  1461  has  bi.tnmisled  by  qUDtin^'  at  »-eciit)d- 
liand.  apparently  frt>ni  the  Kn^lish  edition  of  Gmelm 
Oi.  Dumas  states  that  in  stjlution  sulphurous  acid  and 

livdrothliiric  acid  undergo  no  change;  but,  "in  a  dry 
state-,  on  tlic  contrary,  they  arc  rapidly  decomposed,  at 
least  in  operating  over  mercury."  It  may  be  true  that  as 
Gmelin  states,  water,  chlorine,  and  sulphur  result,  but 
auch  is  not  the  assertion  of  Dumas.  The  point,  how- 
ever, la  immaterial,  since  as  Dumas  and  Omelin  state, 
and  as  every  chemist  knows,  the  two  gases  remain  un- 
altered in  the  presence  of  water,  even  if  in  the  form  of 
vapour.  Indeed,  it  happens,  unfortunately  for  both  of 
Mr.  Ffwbei's  ofcjedionai  that  large  quantities  of  pcedaely 
auch  aa  atmosphere  as  he  supposes  to  he  impossible,  ate 
disengaged  from  numerous  volcanic  vents,  aa  he  will 
find  by  referring  to  the  researches  of  Charles  Devillc  and 
I.ehlanc.  (Ann.  de  Ch.  et  Phys.  '3J  lii.  pp.  5  63). 
.Xmonj;  other  examples  described  by  these  eliernists,  a 
JiimtriilU  of  Vesuvius  yielded  in  Junu,  a  mixture  of 

highly  heated  steam,  hydrochloric  acid  and  air,  the  hitter 
containins;  in  loo  pans,  oxvgen  iS'7,  sulphunuis  acid  2  6, 
the  remainder  bein;;  nitmi^cn;  \vliilc  the  acids  of  the 
i>tcam  and  air  together  yieidcd,  fur  one  pan  oi  sulphurous 
acid,  about  five  parts  of  hydrochloric  acid.  Traces  of 
sulphuric  acid,  due  to  the  slow  union  of  the  sulphurous 
acid  and  oxygen,  were  found  in  the  water  condensed 
ftom  this  fumerollc.  Volcano<i,  As  I  have  elsewhere 
stated,  reproduce,  on  a  limited  scale,  the  conditions  of  the 
primeval  earth,  not  only  in  their  solid  but  in  their  gaseous 
produAs. 

Mr.  Forbes  proceeds  to  comment  upon  my  illustration 

of  the  condition  of  the  primitive  glonc  from  a  supposed 
reaction  o'.  tlie  present  air,  sea  and  land  utuier  the  influence 
of  intense!  !ie.i;.  He  surrcrIs  that  the  cafbon.iceous 
matters  v.:  »uKl  con\crt  into  sulptiuh-s  the  ni.rier.il  sulphates. 
H<'rt,  .Is  ln'fcre.  he  i;,':uitfS  tile  iiiterveiiticn  of  water  and 
Siliceous  nii.tters,  whah  would  cause  the  suhdiur  to 
escape  in  the  form  of  siilpiiurttted  hydroji  n  (which  is 
doubtless  evolved  from  ni'nieru  voKanos  by  a  similar 
readion),  and  this  at  an  elevated  temperature,  would  at 
once  be  burned  to  sulphurous  acid  and  water.  He  des- 
cends tQ  trifling  when  he  obje^s  that  hy  the  cKtA  of  heat 
upon  the  present  Surface  of  the  globe,  the  water  of  the 
sea  wmild  be  first  evaporated,  and  then  the  chloride  of 
aodtam  avMuned  in  its  tarn.  It  was  mads  clear  to  every 
reader,  that  I  nsvcr  ioteoded  by  this  illoatratioa  to  repre- 


srnt  the  process  of  nature;  moreover,  I  said,  if  the 
titntfiili  -.1  Vi-  tiuTiif  to  react  iipim  Cfif /i  u/Arr,"  whicfa  WOuM 
not  be  the  case  if  they  were  successively  tsmoved  by 
evaporation  beyond  the  sphere  of  readtions. 

Here  I  cannot  resist  the  tempt.-ition  of  giving  my  readers 
a  choice  specimen  of  Mr.  Forbes's chemistry,  which  he  has 
embodied,  with  many  other  surprislag  things,  in  a  further 
criticism  of  my  le&tire,  which  appears  in  the  Geological 
MagaatHt  for  O^ober,  but  has,  for  some  unknown  rea.so«, 
withheld  from  the  readers  of  the  Cxbmicai.  News.  Pro- 
ceeding to  give  his  own  wAions  of  the  chemistry  of  the 
primitive  globe,  Mr.  F.  supposes  that  immediately  above 
the  "  solidified  crust,"  there  existed  a  zone  composed 
chictly  of  chloride-  of  sodium  ;  "  above  this,  a  stratum  of 
carbonic  a,cid,  and  then  of  \\  ater  in  the  form  of  steam,  * 
whilst  the  oxygen  and  nitrot^cn  would  be  elevated  still 
higher;"  and.  probably,  ,ilso,  in  ^^r.  F.'s  imaj;ination, 
separated  according  to  their  densities.  In  explanation  of 
this  order,  he  tells  us,  in  a  note,  that  the  7one  of  carbonic 
acid  gas  would  be  heavier  than  that  of  steam,  and  should 
therefore  come  below  it ;  he  even  gives  their  rcspettive 
weights,  but  he  forgets  that  oxygen  and  nitrogen  are  also 
both  heavier  than  steam,  and  should  be  found  below,  and 
not  above,  this  zone  of  watery  vapour.  In  faft,  asiswdl 
known,  the  specific  gravity  of  oxjrgcn  being  I'log,  and 
nitrogen,  0-970,  that  of  atmosphenc  air  is  t'ooo;  whtlo 
carbonic  acid  gas  is  I'S'Si  ^  walsty  vapaar« 

0  624.  But,  apart  from  this  absurd  mistake,  vrtiat  diall 
we  say  of  the  man  who  displays  an  utter  ignorance  of  the 
laws  which  govern  the  diffusion  of  gases  and  vapours  ? 
Will  Mr.  h'orbes  explain  whv  it  happens  that  in  our  pre- 
sent aiinosphcre,  these  same  elements,  namely,  oxygen, 
nitrogen,  carbonic  acid  gas,  and  watery  \  apour,  are  com- 
minj^lcd,  instead  of  hein^.  11%  he  would  have  them, 
arranged  in  sei'arate  /ones  ' 

Mr.  F.'s  mode  of  explaining  the  saitncssof  the  scamust 
fall  to  the  ground,  unless  he  succeeds  in  showing  how, 
despite  well  known  chemical  affinities,  the  requisite 
amount  of  chloride  of  sodium  could  be  formed  and  pro- 
8er\-ed  under  the  conditions  which  I  have  discussed  above, 
so  that,  as  he  supposes,  it  was  ready  to  be  dissolved  by 
the  first  watera  precipitated  on  the  suiCsoe.  When  he  has 
satiafsAorily  estaUished  this  part  of  his  theoty,  he  will, 
perhaps,  tell  us  how  sulphates  found  their  way  into  the 
sea,  it,  as  he  asserts,  all  the  sulphur  was  at  first  separated 
in  the  form  of  dense  metallic  sulphides,  which  sank  at 
once.  ■' and  remained  in  the  interior  of  the  earth,  protected 
from  oxidising  .iction  ?"  Mr.  may  liave  data  unknown 
to  the  world,  for  estimatinfj  the  total  amount  of  sulphur 
in  the  ;:lobe  ;  but  wlien  he  tells  ns  that  it  would  be  sufti 
cicnt  to  convert  all  the  snda  of  the  sea  to  sulphaK'.  he 
reasons  as  if  the  .amount  of  bases  in  nature  were 
limited,  forgetting  that  the  earth's  crust  contained  more 
than  enough  of  alkalies,  lime,  and  magnesia,  to 
saturate  the  acids  of  the  primeval  atmosphere,  and, 
moreover,  that  tiic  whole  of  the  sulphur,  sulphates,  and 
sulphides  of  the  earth's  crust,  have,  to  judge  from  all 
analogy,  been  derived  from  the  Mdnbla  sulphates  of  tlis 
ocean.  * 

Mr.  F.  next  proceeds  to  enquire  why  the  sea  contains 
so  much  sodium,  and  so  little  potassium  ?  If  he  will  stm^ 
the  question,  as  he  may  do  in  my  CmMbtitions  to  tht 
Cltt'mi^frv  I'f  Xiiliirnl  W'/Ui-r:  l  Amer.  jour.  Sci.  T  xxxix. 
176:  xl.  -w.  he  will  learn  tli.Tt  :tt  an  ear1\- pi  ritKl  the 

salts  of  L  ih:ii:iii  and  ma^jnesium  cieatlv  predominated 
over  tliose  of  the  nll.ahes  in  'he  ocean  water--,  precisely 
as  thcv  must  have  done  in  the  crust  of  the  primitive  earth. 
It  is  by  subsequent  ».uba^rial  decompmuion  that  have 
been  liberated  the  alkalies,  which,  in  the  formof  carbonates, 
have  decomposed  the  salts  of  the  primitive  sea,  and  sub- 
stituted sodium  for  calcium,  for  it  is  well  known  that 
natural  alkaline  w'aters  convey  to  the  sea  chiefly  soda,  and 
compaiativcly  little  potash,  which  is  retained  by  argil* 
laoeoua  sediments.  •  Moreover,  the  poush  which  does 
find  its  way  to  th*  sea,  k  constaatly  withdrawn  in  tha 
fonnof  gimieonite,  and  also  bytht  •«^it{?^Sr^oogle 
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which,  ai  I'orchAinmer  has  shown,  fix  great  amounts  of 
puii>h.  and.  subsuquenUy,  by  their  dttay  in  the  OOXCi 
restore  it  to  the  earth. 

Mr.  Forbes  next  cxpressessurprisc  that  I  tind  ihc  oriijin 
of  all  carbonate  of  lime  (except  that  from  the  subxrial 
decomposition  of  primitive  calcareous  silicates)  in  the 
reaOion  of  carbonate  of  soda  on  the  lime-ults  of  sea«w»ter, 
•til^  accordioK  to  him,  the  reraltg  of  the  careAil  study  of 
KmcaMoe  iDOit  bv  eeotogiativ  fdaooioloi^tB  and 
nncraacopittt  btve  mown  diete  todia  to  be  "  the  remit  of 
ergauic  action."  And,  moreover,  that  neither  chemists 
nor  zoologists  will  accept  my  assertion  that  amuutU  can 
only  afpropruitc  the  iwrbotutic  of  lime  which  tli.y  find 
fdji/v  f<.'rm(d,  but  •'  will  coni^idei  these  animals  capable 
of  utilisint;  the  other  linic-sialf;  in  the  sea."  if  ue  a<ln)it 
the  power  uf  the  lower  aniinals  to  decompu<«c  chloride  of 
Calcium  or  sulphate  of  lime,  as  would  appear  from  the 
acid  liquid  said  to  be  found  m  some  of  them,  will  Mr. 
Fotbe!!  tell  us  what  becomes  of  this  at  the  death  of  these 
iMUls,  and  how  the  acid  is  to  be  disposed  of?  If  the 
ilMiKMidt  of  feet  of  HmeMone  sttata,  constating  ia  large 
foit  of  omnie  lenaina,  have  been  derived  Tram  the 
iBcgmpodnon  of  the  sulphate  or  chloride  of  ealeient 
of  the  sea  by  any  other  process  than  by  that  which  I  have 
indicated,  namely,  the  intervention  of  alkaline  carbonates, 
w.ll  Mr.  Forbes  kindly  inform  us  what  has  b^'coitie  ot  the 
Tiat  aiwou.nt  of  ii\ drochloric  acid  equivalent  to  all  tlus 
carbonate  of  lime  ? 

As  to  the  ongin  of  dolomites  Mr.  Forbes  will  do  well  to 
lead  my  paper  in  the  Amcr.  your.  Science,  for  July,  1866 
([ij  xhi,  49).  In  this,  at  ^  X13,  he  will  see  that  apart 
ma  the  formation  of  stratified  sedimentary  dolomites,  I 
iasikt  upon  the  frequent  occurrence  of  dolomite  as  a 
nineral  of  secondary  deposition,  lining  draqr  ca\'itjea, 
iiUiag  veinsk  and  even  the  monlda  of  loiul  abells.  To 
lech  cases,  die  obeervattons  of  Sorby  and  of  Harkness 
nay  |>robabIy  be  referred  ;  tht- microscopical  investi-^ation"? 
erf  the  former,  as  given  by  hitu  m  the  British  AHsociatimi 
Report  for  1856,  are  like  all  the  other  work^  of  th:it 
excellent  observer,  doubtless  entitled  to  the  hii^'hest  credit. 
No  one,  however,  who  has  carvfully  studied,  as  1  have 
done,  the  distribution  and  association  of  the  (;reat  bedH  of 
dol,im;te  which  occur  in  the  Lower  Silurian  rocks  of 
Canada  and  New  England,  can,  for  a  moment,  admit  that 
they  are  the  prododa  of  snbseqnent  alteration.  Repeated 
sltematJons  of  pure  bine  lime-stonea  with  reddish  ferragi* 
i>ous  dolomitea,  intemipted  beds  and  patches  of  these 
Sftcloeed  in  the  former,  the  line  of  demaitation  sharply 
drawn,  and  finally  conglomerates  in  which  pure  h'mestone 
pebbles  are  enclosed  in  beds  of  dolomite,  all  of  \\hith  may 
be  studied  near  Quebec,  are  r\  ident  es  incfjntro%xTttble 
a>;amst  the  theory  of  diiloniiti/.Ttion  of  pure  linic-stones, 
and  in  favour  ol  the  de(>ositioii  of  dolomites  as  niagnesian 
sediments. 

Mr.  Forbes  insinuates  that  I  a.ni  ui.aware  ol  the  various 
tptculations  and  theories  which  have  been  put  forward 
to  explain  the  so^posed  origin  of  dolomites  by  alteration. 
Although  the  smtigraphical  relations  of  dolomites,  ns 
dcsciihed  above,  set  aside  entirety  this  hypothesis  of  its 
IbnnatMHi,  at  least  in  the  gnat  majority  of  cases,  Mr. 
Forbeg  will  find  that  the  observations  and  speculations  of 
Haidinger,  Von  MoHot,  Martgnac.  and  others  on  this 
SubjcA.have  been  discussed  and  made  the  sobieL'*t  ormuhi- 
plied  experiments  by  me  in  a  memoir  published  m  1S59 
[Ariur.  Jour.  Sci.  [2]  xxviii.  170,  3G51,  and  farther  111 
the  paper  quoted  above:  and  that  1  have  sho«  n  that  the 
feWtion  of  the  sulphate  of  r;aonesi.T  on  carbonate  of 
liait,  to  which  he  refers,  does  not  give  rise  to  dolomite, 
tat  to  an  admixtim  of  the  cerbonatea  of  lime  and  nag* 
netia. 

Some  of  the  rcstilts  of  my  prolonged  stndy  of  certain 
Mits  of  lime  and  magnesia,  which  ate  for  the  most  part 
■Rfanb  in  the  papers  just  referred  to,  were,  says  Mr. 
^■bas*  by  ne  considered  worthy  of  being  presented  to 
%  lieneh   Aoademy  of   Sciences  (CompUs  Rendus, 

il07>f  altlKnqijb  he  dcdafee  the  naajgnt  tlMie 


described  to  li.i\  e  been  for  l;\  t  iltv-fi ve  years  in  general 
application  on  a  lart;e  scale  .11  tireat  Britain,  for  the 
manufaifture  of  magnestan  Haltn.  Htsre  it  bi^conies  dihicult 
to  admit  the  plea  of  ignorance  which  suggests  itself  for 
most  of  Mr.  Forbes's  previous  statements.  I  have  in  the 
note  to  the  French  Academy  above  referred  to,  pointed 
out  the  following  as  ta&i  discovered  by  my  investigations 
of  the  salts  of  lime  and  magneya :  ist.  Tnatbi-carbonate 
of  lime,  at  ordlnaty  tempemturM,  decompoaeaiolationaof 
sulphate  of  soda  and  salphate  of  magnesia,  with  lonnatlon 
of  sulphate  of  lime  and  bi-carbonates.  2nd.  That  from 
mingled  solutions  of  sulphate  of  magnesia  and  bi-carbonate 
of  lime,  there  se]!ar.ites,  by  evajioration,  crystalline 
•ivpsum,  and  subhtqueaily  a  hydrous  carbonate  of  majj- 
nesia ;  the  t'l -carbonate  of  this  base  beini,',  as  is  well 
known,  very  much  more  soluble  than  the  sulphate  or  the 
bi-carbonate  uf  lime.  3rd.  That  tliif.  separation  of  gypsum 
in  favoured  and  rendered  more  complete  by  an  atmosphere 
impregnated  with  carbonic  acid  ^as ;  and  4th.  That 
mixtures,  in  due  proportions,  of  precipitated  carbonate  of 
lime  and  hydrous  carbonate  of  majpieita,  when  gently 
heated  under  preseinei  and  in  the  presence  of  water,  unite 
to  form  the  anhydrous  double  csrbonate,  dolomite.  These 
are  the  reaAions  which  I  described  to  the  French  Academy 
as  iiru',  and  I  demand  Mr.  Forbes  to  make  good  his  assertion 
to  the  contrarv,  or  to  show  that  any  one  of  them  ha*:  l  eirn 
enipluycd  fur  the  last  uvcnty-hve  years  in  the  manufaaurc 
of  magnesian  salts. 
Montreal,  December,  18G7. 
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Winds  ar.d  Ijiccfcfc  — !.-■(■,  ',nnu  ,  and  glaciers. 

In  the  last  tenure  I  showed  y<*n  the  change  which  take.* 
place  in  water  when  it  is  gradually  cooled  ;  and  I  showed  . 
you  in  a  very  striking  manner  that  water  when  it  fieeses 
and  becomes  ice.  expands,  and  that  the  force  of  the  expaa* 
sion  is  so  great  as  to  burst  the  bonbabdl  which  was  placed 
before  you  in  the  last  leAore.  Now  follow  me  for  a 
moment,  please.  Conceive  water  at  the  ordinary  tempera- 
ture ;  cunceive  it  ;;iowiii|;  gradually  colder  and  colder. 
Like  alnioL-t  all  other  bud.es  it  liccomcs  smaller  and 
smaller  ;  it  shrinks  as  it  becomes  co'idcr;  but  at  a  certain 
point,  aad  bumc  lime  before  u  turns  into  ice,  it  leaves  oil 
contratfling.  Suppose  the  water  to  go  down  from  a  tem- 
perature of  60":  it  continues  contracting  until  it  reaches 
the  temperature  of  39"  I'ahr.,  or  4"  Centigrade ;  and  then 
the  water  instantly  ceases  to  contratll,  and  7'  F.  before  it 
becomes  solid  it  begins  to  expand  as  it  becomes  colder. 
What  is  the  consequence  of  this  expansion  ?  The  water 
from  30'  Fahr.  downwards,  becomes  lighter,  and  it  swims 
like  oil  over  the  surface  of  the  water  underneath,  and 
there  it  is  frozen  ;  and  when  it  freezes — when  It  passes 
from  the  liqdid  state  to  the  solid  state — a  sudden  and 
very  Kreat  expansion  occurs,  so  th.iC  ei^jht  volumes  of 
water  ue!L;h  about  as  much  as  nine  volumes  of  ice,  the 
ice  being  the  lighter  of  the  two,  and  thcitiurc  swimming 
upon  the  water. 

•  Imported  mtatiai|br9«nu)«Biea«rtbcAiiibor,fortlu«j«unua. 
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1  niwt  aalc  you  now  to  acooia^any  me  for  a  moment 
to  aotne  of  the  things  that  occur  n  natnna  in  conncdion 
with  this  subje(!^  of  heat.  You  know  that  at  certain  parts 

(iT  tl:e  earth's  surface  the  heat  is  very  much  more  pov,  i  rl'ul 
than  It  is  hero  in  ]:.nglnnd  ;  and  vou  know  that  the  ic.ison 
II)  this  IS  that  .11  v.t.rtain  parts  of  the  i-.iith's  si.rtaui;  the 
sL.n  is  civcrhi',\ii.  a:ul  its  rav«  ctJiiit;  VLTticallv  (low  iiwar.ls, 
and  thus  hiMt  \i'rv  n:u'.  li_tlic  surlaec  uf  thu  caith  dircCtly 
underneath  trie  sun.  hi  the  region  ut  what  is  called  the 
Equator  ue  know  that  the  sun  is  directly  abovo  tlie 
heads  of  the  people  living  there  and  at  a  certain  distance 
on  each  side  ul  ii.  Now,  imagine  thit  aun  pouring  down 
ita  heat  through  the-  atmoaphMe  upon  tbe  sea.  The  sur- 
face of  the  aea  ia  thereby  warmed*  a  quantity  of  vapour  is 
pioduced,  and  tliat  vapour  aacends  with  the  ak  into  the 
ni^ier  regions.  When tne surface  of  thceanhattheequator 
is  lic-attd,  the  air  aUo  at  that  point  becomes  heated,  and 
u&es,  as  the  air  of  this  room  rose  from  the  surface  of  that 
heated  spatula,  in  the  last  leisure.  When  the  air  at  the 
Equator  is  heated  by  the  sun,  part  of  it  goes  towards  ih.e 
North  I'ulc  and  part  towards  the  South  Pole,  while  under- 
neath air  tushes  in  from  the  other  dire(^tion«  to  supply  the 
place  of  the  air  which  goes  to  the  north  and  south.  If 
you  could  see  the  air  \>ni  would  see  it  going  one  way  and 
coming  bade  anu  .  :' i  A  continuous  circulation  is  thus 
Ming  OB,  and  the  winds  that  are  produced  in  this  way 
hawe  a  particular  name  given  them.  They  are  called  the 
"  uade  winds."  The  current  above  is  caUed  the  upper 
trade  wind.**  and  the  current  beneath  is  called  tbe  "  lower 
trade  wind."  Now.  as  I  h^ve  said,  when  the  sun's  rays 
act  upon  the  ocean  they  convert  its  water  into  vapour,  and 
this  vapour  is  tarried  up  into  tbe  air.  What  is  the  conse- 
quence ?  I  want  to  bhuw  ycm  one  or  tv.ti  1'ai.is  tl',at  will 
enable  you  to  understand  u  hat  must  occur. 

The  first  fail  th.it  1  wish  to  show  you  u  that  it  w  e  com- 

Ercss  air  suddcid)-  we  develu^^e  heat  ;  and  I  du  tliis 
y  means  of  the  syringe  that  1  have  here.  This  is  a  small 
(FlO.  I.)glass  tube  bored  very  carefully,  and  furnished  with 
a  piston  that  fits  air-tight  into  that  glass  tube  ;  so 
that  if  J  squeeze  this  pi&ton  down  I  compress  the 
air  underneath  it.  Now,  here  I  have  a  piece  of 
Gentian  tinder  which  t  place  in  a  little  cavity 
made  at  the  bottom  of  the  piston  ;  and  I  think  I 
shall  be  able  to  ignite  that  German  tinder  by 
forcin'_;  down  tlie  pistmi  and  thus  compressini;  the 
air.  ^  1  hs!  tiiider  wu.s  if»nite  J  described.j  Now, 
what  we  have  done  here  is,  indeed,  nothing  more 
than  simply  throwing  the  atoms  (as  we  have 
agreed  to  call  tlienii  of  th<-  air  into  this  intense 
state  of  vibration  to  whicii  \sjt  give  the  name  of 
heat.  On  the  other  h.ind,  if  we  t.ake  a  body 
having  a  certain  amount  of  heat,  and,  instead  of 
compressing  the  air,  allow  it  to  expand,  then  the 
expansion  of  the  air  produces  cold.  I  will  show 
yott  one  cfled  of  this  expansion  of  air.  I  have 
here  condensed  in  this  vessel — ^forced  in  bv  a  kind  of 
syringe — a  great  deal  more  air  than  the  vessel  would  con- 
tain natur.iUv  ;  ar-.i!  if  I  were  simplv  to  turn  this  cock  and 
allow  liic  air  to  iiibue  from  the  vessel  a;,'ainst  an  nir  ther- 
mometer, I  should  produce  an  effect  which  would,  perhaps, 
be  visible  to  my  young  friends  immi'diately  before  mc.  If 
cold  is  produced  in  this  way  the  column  w  ill  rise  a  lif.Ie. 
I  will  now  turn  this  air  out  against  the  thermometer. 
The  column  has  risen  a  little,  which  proves  that  the  air 
which  has  come  out  of  this  vessel,  and  become  expanded, 
has  become  chilled.  A  great  man  who  used  to  Icdure  in 
this  room  manpr  veara  ago— Sir  Humphry  Dav7— described 
a  machine  which  he  saw  at  Schemnits  in  Hungary,  formed 
ao  aa  to  tSttnt  a  very  strong  current  of  compressed  air  to 
issue  Ihwn  it,  and  the  amount  of  cold  produced  by  the 
e'<pansi<in  of  the  air  was  such  ns  to  cause  the  \apo'jr  of 
the  atiJiui>;dic-re  tu  condense  and  congeal  and  form  icicles. 
Now,  I  want  you  to  u  nu mber  tliat  when  air  is  condeiise<i 
in  the  way  I  have  described  heat  is  de\  cloped,  and  that 
when  an  e.xpaiision  of  the  air  takes  place  an  opposite  cffedt 

is  produced.  Mr.  Cotudl  has  here  airanged  a  UtUc  ex- 


periment, but  as  I  do  not  know  whether  it  will  be  visible 
or  not  to  yott  all,  I  will  tdl  vpu  what  it  ia.  Thia  t&»m 

receiver  contains  air,  and  wftnin  is  a  small  etaaticliuloon 

w  hich  also  contains  air.  The  air  which  the  balloon  has 
within  It  hiiij  a  certain  anK^unt  of  litat,  and  in  virtue  of 
that  heat  it  has  a  certain  pow  er  ot"  squeezing  out  the  sides 
ol  the  balloon.  If  we  now  pump  the  air  yut  of  the  outer 
\  essei,  and  so  remove  the  air  front  the  outside  of  the  bal- 
loon, we  take  aw  ay  the  force  which  counteratis  the  force 
inside  this  balloon.  It  will  th«in  expand  and  almost  hll 
the  entire  vessel.  [The  air  was  then  exhausted  by  means 
of  an  air  pump.]  You  see  the  balloon  becomes  largef  and 
larger.  You  see  it  growing  visibly  beioiie  you,  and  the  air 
within  thia  balloon  at  tbe  present  time  ia  being  chilled 
because  of  ita  expasrioo.  The  assistant  will  gooa  pump* 
ing  out  the  air  firam  the  glass  recei%'er,.and  after  a  time 
the  balloon  will  almost  fill  the  receiver.  It  thus  goes  on 
swelling  and  swelling,  the  air  within  it  expanding,  and 
this  air,  by  the  aCt  of  expansion,  becomes  chilled.  We 
will  now  allow  the  air  to  enter  by  turning  thiis  cock,  and 
then  the  balloon  w  ill  shrink  to  its  first  diniensiions.  See  how 
small  it  becomes,  because  we  gel  a  pressure  on  the 
outside  of  the  balloon  squeezing  it  inwards,  until  now  it 
is  finally  reduced  to  the  same  sixe  that  it  had  at  the  com- 
mencement. Mr.  Cottrelt  will  now  remove  that  balloon 
altogether,  as  I  want  to  show  you  what  takes  place  within 
that  receiver  when  the  air  is  thus  taken  out  of  iu  I  want 
to  ahow  you  tbe  cflfieft  of  tbe  chilUag  ptodnced  Inr  the 
rarefaAion  or  expamfon  of  the  air  in  ilatgre.  But  first  I 
will  tell  you  the  efieift  produced  oo  a  body  of  air  rising, 
we  will  say,  from  the  surface  of  the  sea  to  a  certain  height 
above  it.  We  will  take  a  definite  hei^'ht,  such  as  \ce  often 
find  in  the  Alps  -ii.ockj  feet,  the  height  of  one  of  trie 
iii>;hcr  jMpinc  passes.  Conceiv  e,  then,  a  body  of  air  rush- 
in;^  uj>  the  mountain,  and  goiim  to  the  top  of  that  pasis. 
In  climbing  up  tins  r  1,000  leec  the  air  gets  into  a  place 
where  it  is  not  so  much  pressed  upon  as  it  was  briow .  A 
portion  of  the  atmosphere  has  been'removed  from  abo .  e 
it,  and  the  COMeoncnce  is  that  the  rising  air  expands,  and 
the  expansion  is  loUowedl^  a  lowering  of  its  temperature. 
The  atr  becomea  oolder,  and  if  it  bad  in  1 1  as  miKh  aoia< 
tore  as  it  could  bold,  it  would«  in  ri.sing  1 1,000  feet,  lall 
very  nearly  40"  Fahrenheit  in  temperature. 

Now.  you  must  remember  that  in  order  to  preserve  the 
\  apour  of  this  room  in  an  an  invisible  state,  a  certain  tem- 
perature is  necessary  .  If  you  could  at  this  moment  in- 
troduce into  this  room  the  temperature  of  the  polar 
regions,  what  would  you  obt.iin  ?  First,  the*  air  <>f  the 
room  would  thicken  so  as  to  form  a  fo'_;,  and  then  tint  fog 
would  be  chilled  and  lati  as  (ino«v.  'i  his  has  occurred 
over  and  over  again  in  Russia  and  elsewhere.  So  if  you 
could  only  get  the  temperature  of  tbis  toom  low  enough 
you  would  see  the  now  invisible  aqueous  vapour  lUliogaa 
anow.  Even  in  London  ball-ioomx  thia  may  somotiBiea 
be  obeetved.  When  tbe  windows  have-  been  opened  In 
the  intervals  of  the  dances  the  air  has  immediately  become 
cooled,  and  a  condensation  of  the  vapour  has  taken  place 
sufiicicnt  to  make  the  atmosphere  dim.  Now  imagine  air 
charged  with  inviiibie  vapour  bcin^;  tarried  up  one  of 
these  high  Alpine  passes.  If  in  this  way  it  gets  its  tem- 
perature reduced  to  32%  the  air  can  no  longer  hold  its 
vapour,  that  vapour  tlien  falls  as  snow,  and  that  MOW 
is  deposited  on  the  tops  of  the  mountains. 

I  want  now  to  show  you  howclottds  are  formed  by  the 
condensation  of  vi^oor.  Here  we  have  the  receiver  «£ 
our  air-pump,  enclosing  o  quantity  of  air  which  is  charged, 
with  i&visible  aqoeons  vapour.  Mr.  Chapman  will  now 
place  a  lamp  beiiiiid  tbia  glass  receiver.  I  will  send  a 
beam  of  light  through  tbe  receiver,  and  let  it  fall  on  tbe 
screen.  At  first  you  will  not  see  any  appearance  of  any- 
thing inside  the  receiver,  I  will  then  ask  Mr.  C'(5'.:n  11  to 
work  the  ;ur-pump,  and  exhaust  some  of  liic  au.  and 
thus  cause  the  remaining  air  to  expand.  'I'liis  will  reduce 
its  temperature,  and  then  you  will  see  tliat  tbe  vapotir 
within  the  receiver  will  become  a  fog.    You  now  see  no 
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exhaust  the  air.  [The  air-pump  was  then  put  in  aAion,  familiar  thing  to  every  boy  and  here  present,  that 
and  a  condensation  of  the  vapour  became  immediately  it  may  seem  to  be  hardly  worth  thinking  about ;  but  atill 
manifest.]  1  this  substance  is  one  of  the  most  wonderful  and  beautiful 

FiC.  3.  I  things  in  the  whole  world  ;  and  when  Know  is  formed 

in  a  very  still  atmosphere,  as  I  have  often  had  the 
pleasure  of  seeing  it  formed  in  the  Alps,  it  takes  the  form 
of  those  beautiful  figures  which  are  represented  in  the 
diagram  yonder.  (I'ig.  3.) 

It  forma  as  small  six-rayed  stars.  This  is  the  form  of  the 
snow  which  goes  on  loading  the  AJpiue  mountains  year 
after  year ;  and  when  we  look  at  these  mountains  and  at 
the  valleys  conneAed  with  them,  we  find  that  the  most, 
wonderful  scries  of  appearances  presents  itself.  On  very 
closely  observing  the  snow  upon  the  .Mprne  slopes  we  find 
that  it  is  in  a  state  of  motion.  We  find  that  the  snow 
has  been  incessantly  moving  down  the  Alpine  slopes  into 
the  valleys ;  and  hence  we  hn\-e  the  valleys  filled  with 
rivers  of  ice.  On  standing  for  the  first  time  beside  one  of 
these  rivers  of  ice  you  would  imagine  that  it  was  perfedly 
motionless,  and  that  a  body  so  rigid  as  ice  could  not  move 
at  all ;  but  when  you  make  proper  obstr\-ation8,  you  find 
that  the  ice  is  perpetually  moving  down,  and  thus  we 
have  these  glaciers  of  the  Alps.  I  have  no  doubt  that 
every  boy  here  will  one  day  visit  those  glaciers  for  him- 
self. I  have  here  a  sketch  of  one  of  the  most  famous  of 
those  glaciers.  It  is  called  the  "  Mer  dn  Glace,"  ai\d 
is  situated  near  Chamounix.  This  Mcr  de  Glace  has  its 
great  feeders  from  the  snows  that  fall  upon  Mont 
Blanc  and  the  scries  of  mountains  which  are  rudely 
sketched  in  this  dia;;ram.  Here  is  a  great  cascade  where 
the  snow,  after  being  half  consolidated — squeezed  together 
so  as  to  form  ice — adually  moves  down,  forming  a  cascade 
of  ice  which  comes  along  this  valley.  Here  is  another 
basin  where  the  snows  collect,  and  wlieie  its  particles 
are  squeezed  into  ice,  and  you  have  this  ice  also  always 
in  a  state  of  motion. 

Now  let  us  look  at  the  lines  which  I  have  drawn  on  the 
diagr.ini.  The  mountains  beside  the  glaciers  arc  always 
sending  down  stones  and  dirt,  and  coniequently  yuu 
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Vou  see  a  cloud  has  now  formed  in  the  receiver,  and 
when  the  air  is  allowed  to  re-enter,  it  causes  the 
cloud  to  go  entirely  away,  although  the  vapour  itself  is 
nill  there.  We  will  work  the  pump  again,  and  you  will 
Kc  that  the  cloud  is  again  formed,  and  will  be  again 
illuminated  by  the  light  from  lamp.  There  it  is. 
TTut  is  a  true  cloud  which  is  formed  in  this  way  from  the 
air  of  the  room,  and  it  is  in  this  way  that  clouds  are 
formed  in  the  atmosphere  by  the  expansion  and  conse- 
fjuent  cooling  of  the  air  which  rises  from  the  surface  of 
the  tea. 

These  clouds  may  fall  as  rain,  but  as  I  have  said,  they 
may  also  fall  as  snow.    I  suppose  that  snow  is  such  a 
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iiave  lines  of  dirt  carried  down ;  and  you  lee  thM 
wbm  two  glaciezR  have  thdr  side*  ttumiax  and  uniting  an 
herfe  afaown,  they  focm  a  iioe  aloitg  the  miadle  of  the  tnink 
of  Hie  glacier.   Now,  theae  lines  which  I  have  mentioned 

are  called  vioratnes.   Those  at  the  side  are  called  lateral 

tii'.riunis.  .ind  thrisi-  i:i  tl;r  :nid(!If  arc  111 1 1//  1!  iHOfillUCS. 

Wc  have  in  thu  Mer  dc  Glace  lljest:  three  inuraiiies.  If  we 
examini.'  tliis  j;laeicr  we  find  that  notwithstanding  the 
ri^iditv  of  ice  ii  moves  down  like  a  river.  Kntinent 
men  workui!  at  iliis  •^uhjui.t  ;  S.uissurc  vi'o:1,l'J  .it  it  a 

little —not  much,  and  was  tollowed  by  Bordicr,  who 
observed  that  ice  behaved  almost  like  a  viscous  l>od>-.  He 
was  the  first  to  propound  the  fad  that  ice  was  of  this 
charader.  He  was  followed  by  Rendu,  who  also  took 
np  the  idea  tiiat  ice  behaved  lilu:  a  viacoua  body  such  aa 
honey,  or  tieade,  or  tar,  or  poato.  Then  be  «ru  fioUowed 
by  Mr.  Agasstz  and  anotbefi  and  they  detemined  the 
velocity  with  which  this  ice  falls.  Then  came  Principal 
Forbes,  an  cniiner.t  .SLotclmian,  and  hit  nieafUrctiietU-. 
pushed  the  (juustiun  fat  beyouii  iiit  former  stage.  And 
then  came  .Mr,  Hu.xley  and  myself;  and  we  puched  the 
m.ntter  a  little  forward  ;  and  afterwards  I  did  a  littk-  on 
mv  own  account  in  reference  to  this  question.  It  is  in 
this  way  that  scientific  knowledge  is  accumulated.  It 
goes  rolling  on  and  becoming  bigger  like  a  snow-ball,  and 
tima  it  ia  that  acience  growa  and  bai  grown  to  what  it  i» 
at  the  preaent  day. 

(To  oontiaacd.] 


ON*  TTIK 

IDENTITY  OF  THIi  BODY  IN  i  HE  ATMOSPHERE 

wmcR  PBcoHfosKs  tomos  or  rorassiuu,  wrrn  ozowe. 

By  THOUAS  ANDREWS.  M.Dh  PJt.& 

It  was  assumed  lor  i-.iany  years,  chietly  on  tin-  itlio- 
rity  of  Scliuenl>ein,  that  the  body  in  the atmo>>()}icre  \',  hich 
I  olotirs  iodide  of  [potassium  paper  is  identical  with  ozone  ; 
but  this  identity  has  of  late  been  called  in  question,  .nnd 
*  at  the  subjcd  is  one  of  considerable  importance,  I  .sub- 
mitted it  lately  to  a  careful  investigation,  the  letulia  of 
which  I  beg  to  lay  briefly  before  the  Society.  The  only 
property  of  onne,  hitherto  reco^ised  aa  belonging  to 
the  Doify  in  the  atmospbeie,  ia  ^nat  of  setting  free  the 
iodine  in  iodide  of  potassium;  but  as  other  s jb^tani.Ls, 
such  as  nitric  acid  and  chlorine,  which  may  possibly 
exist  in  the  atmosphere.  l>a%e  the  same  property,  no 
certain  conclusion  could      d  r.iw  II  Irom  il]jii  fact  alone. 

One  of  the  most  striking'  properties  of  ozone  is  its 
power  of  ftxidisini;  mercury,  aud  few  experiments  are 
more  sirikint;  th.iii  th.Tt  of  allowing  some  bubbles  of 
eledrolytic  oxygen  to  play  over  the  surface  of  one  or 
two  pounds  of  mercury.  The  metal  instantly  loies  its 
lustre,  its  mobility,  and  its  convexity  of  aotftce,  and 
when  moved  about  it  adheres  in  thitt  mirrOr«fifee  lilmt  to 
the  sidea  of  the  containing  glass  vessel.  The  Iwdy  in 
the  atmrnphere  aAa  in  the  same  way  upon  pure  mercury  ; 
but  from  the  very  minute  quantity  of  it  which  is  at  any 
time  present,  the  experiment  requires  some  care  in  order 
that  the  eftix't  m,iy  be  observed.  On  passing;  a  stream 
of  atmospheric  air,  which  ^'.i\  e  llic  usual  reaction  w  ith 
test-paper,  for  some  hours  over  the  surface  of  mercurv 
in  a  U-tube,  the  metal  w  as  distindly  oxidined  at  the  end 
at  which  the  air  \\t:^i  tame  into  contact  with  It. 

This  experiment,  however,  cannot  be  contidered  con- 
clusive, as  mercury  will  tarnish  and  lose  iM  mobility 
tinde&the  influence  of  many  bodies  besides  owne. 

It  i|  well  known  that  all  oaone  reaAiooi  diiamear 
^ben  ozone  ia  paaaed  through  a  tube  oonttiB*>itt  penet* 
of  dry  peroxide  of  manganese,  or  other  body  of  the  teme 
claaa.  The  same  thing  occurs  with  the  substance  sup- 
posedio  be  ozone  in  the  atmosphere,  .\bout  eighty  litre* 
ofatn)ospherirc  air  were  drawn,  at  a  uniform  rate,  through 


to  play  upon  ver>'  delicate  test-paper.  Not  the 
slighest  coloration  occurred,  although  the  aame  paper 
was  distin^iK  *tki&xA  when  ten  litres  of  the  aame  air, 
without  the  interposition  of  the  manganese  tube,  were 

pas<;ed  over  it. 

Biit  the  afllon  of  heat  fiir;ii-.,lie.i  the  most  unequivocal 
proof  of  the  identity  of  the  body  in  tlie  atmosphere  with 
ozone.  In  a  former  communication  il'hil.  Trans,  for 
1856,  p.  12).  I  showed  that  o/one,  whether  obtained  by 
eleClrolysis  or  by  the  action  of  the  eledrical  brush  upon 
oxygen,  is  quickly  destroyed  at  the  temperature  of  237*0. 
An  apparatus  was  fitted  up,  by  means  of  which  a  stream 
of  atmospheric  air  could  be  heated  to  260°  C.  in  a 
globular  glass  vessel  of  the  cap.-icity  of  five  litres.  On 
leaving  this  veisd,  the  air  was  passed  through  a  U-tiit)e» 
one  metre  in  length,  whose  aides  wefe  moistcaed  inter' 
nally  with  %vater,  while  the  tube  itself  was  cooled  by 
being  immersed  in  a  v^sel  of  cold  water.  On  passing 
atmospheric  air  in  a  favourable  state  throuf^h  this  appa- 
ratus, at  the  rate  of  three  litres  per  minute,  the  it  st  papcr 
was  distinctly  tinged  in  two  or  three  minutes,  pro\  ided 
no  heat  \\  as  applied  to  the  glass  globe.  But  when  the 
temperature  of  the  air,  as  it  passed  through  the  globe, 
was  maintained  at  260"  C,  not  the  slightest  action 
occurred  upon  the  te8t*paper.  however  long  the  current 
continued  to  pass.  Similar  experiments,  with  an  artificial 
atmoqihere  of  ozone,  that  is,  with  the  air  of  a  laigc 
chamber  containing  a  email  quantity  of  eledrotjrtic  osone, 
gave  preeiiely  the  came  resalts.  On  die  other  hand, 
when  small  quantities  of  chlorine  or  nitric  acid  vapon«v 
largely  diluted  with  air,  were  drawn  throng  the  MRW 
apparatus,  the  tcst-pajicr  v.-as  equally  aflfcctcd,  vrficther 

the  f;lass  jjlobe  was  iieated  or  not. 

Trom  these  e.vperiniL-iiis  I  consider  myself  justified  in 
cuneiudini;  tliat  the  body  in  the  almosphere.  which  dc* 
composes  iodide  of  potassium,  is  identical  with  OXOoe*— 
Proceedings  oj  the  Royal  Society. 
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Double  tulphocyanidcF,  nf  chromium — O/one  and  antotonc' ETperi- 

mcnt.nl  i!i»m;m».fratiur.  .\cAHf;MY  or  ScltNci;*,— Thr  mirtcral 
\Vi>uJvi  ai  Jiif  -  Fl<-ctr.-)>  tartaric  acid    H.-  .-  .ij'u    nf  i  >ctfic 

turrinti  t!irui;j;fi  iiicaiidesci-nt  gast h -  Iteci! jb!i  .linu  ra  uf  ihc  \  itliuic 
arc. 

.\n  extended  series  of  compounds>,  which  m,ay  be  termed 
chroinosulphocyanides,  has  been  obtained  by  M.  Roesler. 
This  chemist  finds,  in  the  first  place,  that  when  concen- 
trated solutions  of  6  parts  of  solphocyanide  of  potast^iurf) 
and  5  parts  of  chrome  alimi  are  mixed,  the  violet  colour 
gradually  passes  to  a  wine  red ;  beat  quicfcens  the  toadion. 
The  solution  filtered  from  the  sulphatea  which  have  been 
precipitated  by  alcohol,  and  evaoorated  just  to  crystanisa- 
tion,  yields  sulphocyanide  of  chromium  and  potassium, 
it  may  be  purified  by  recrystallisation  from  alcohol.  1  he 
salt  crystallises  in  deep  coloured  quadrilateral  prisms, 
almost  black  ;  seen  hy  transpari-:^  ltg;ht,  they  are  of  a 
ruby-red  colour.  They  are  not  altered  by  the  air  ;  sub 
ntittcd  to  heat  they  become  very  dark  coloured,  but  during 
cooling'  take  a  tine  red  tint.  At  110'  the  v%-ater  of  crystal- 
lisation is  driven  otf,  the  salt  becoming  opaque  ;  at  a  more 
elevated  temperature  it  is  decomposed.  Thiitsalt  dissolves 
in  72  parts  of  water  and  194  parts  <>f  alcohol. 

Sulphocyanide  of  chromium  and  potassium  is  not 
aflbdked  by  sulphide  of  amraooium  norearbonated  alkaltes, 
even  open  btnlinK.  A  dilute  solution  does  not  change  in 
the  cold,  but  sesquioxide  of  chromium  is  deposited  upon 
heating.  Ammonia  only  destroys  the  combination  alter 
prolon^d  ebullition.  Weak  hydrochloric  acid  has  no 
adlion  in  the  cold,  but  upon  heating  there  is  dccompusi- 
When  to  a  concentrated  solution  of  the  salt,  con- 


tion 

a  tube  containing  peroxide  of  manganese,  and  aft^wards  [  centratsd  hydrochloric  acid  is  added,  chloride  of  potassium 
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k  separated,  a  vellow  powder  adhering  which  contains 
murh  otilphar;  inia  miltwnitent  matter  afipeans  to  be  per- 
tulphocyanie  add.  whet  the potaniuin  salt  is  evaporated 
with  hydrochloric  .icid,  there  is  complete  decomposition, 
with  forni.i;iun  of  chlorides  of  chromium  and  potassium. 

Su!p!;ocy.iniclc  of  throiniuni  nnd  potassium  docs  not 
f?ei:i|iit.itf  the  snlutions  of  tlic  alkaline  earths!,  nor  tho.se 
•i\  LaJinium.  cobult.  iiickt-1,  /inc.  mangancL',  nniJ  iron. 
With  sulphate  ut  cojtper  the  red  tulour  passes  into  violet 
blue.  After  the  lapse  of  some  time,  oxide  of  copper  is 
depotiied.    If  heated,  it  is  formed  more  rapidly. 

Heicvric  salts  cause  a  voluminous  red  precipitate  which 
coIiflAi  upon  ebullition  ;  it  dissolves  but  little  in  nitric 
and.  MercurouB  salts  give  a  jrcUow  mecipitatc,  changing 
into  cpeeaiih  brown ;  mtric  acid  oxidiMs  this  compound 
to  the  fed  one  described  above.  The  salts  of  tin  slowly 
give  rise  to  a  uhite  precipitate  The  sulphocyanide 
of  tiirynnu.n  and  ammonium  has  been  formed.  It  re- 
sembles the  preceding  compound  cry»ianoi,'raiiliicany  and 
chemically.  It  is  prepared  in  A  nimiiar  ma/incr.  hul- 
phuiyariidi-  of  chromium  and  sodium  is  obtained  by  dis- 
u>lv'ing  oxide  of  chromium  in  sulphuric  acid  and  adding; 
iiulpbocyanide  of  sodium.  The  mixture  is  boiled  for  some 
time,  and  on  cooling,  xW  su1];7u.tL>s  are  depo&ited.  Alcohol 
itadded,  which  dissuKcs  thu  double  sulphocyanide.  The 
ult  crystallises  in  small  plates ;  it  is  deliquescenL  In  an 
atmosphere  dried  by  sulphuric  acid  it  loses  w^ter  and  falls 
to  a  powder  of  a  cwar  icd  ookniTi  At  xio*  die  water  of 
cr)-stallisation  is  driven  off,  no  further  alteration  bein^ 
iaduccd  at  this  temperature.  With  reagents  it  manifests 
less  stability  than  the  salts  already  described.  K  ilpho- 
cyanide  of  chromium  and  barium  is  ohtaim-d  \iy  dissolvinjj 
oiide  of  chromium  in  hydruchJoric  acid,  reiiunuig  the 
eiiess  of  hydrochloric  acid  by  evaporation,  and  decom- 
posing v/ith  sulphocyanide  of  barium.  It  is  separated 
^t>m  chloride  of  barium  by  crystallisation.  Thissah  cry  s- 
tallises in  short  four-sided  prisms  ;  it  is  deliquescent. 

The  bsriuin  salt  furnishes  double  sulphocyanides  by 
decomposition  with  the  sulphates.  A  number  of  other 
<n«tallic  sulphocyanides  ham  also  been  .combined  with 
iul^ihoqraaide  of  chroorium.  The  sulphocyanides  of  silver, 
ksd,  and  sine  have  been  combined  in  this  wsy. 

All  attempts  to  separate  thromo  sulphocyanic  acid 
failed;  but  M.  Roeslerha*:  fount)  that  in  thi-  decomposition 
of  a  solution  of  the  lead  or  silver  salt  by  sulphuretted 
hydrogen,  an  acid  liquid  of  a  deep  red  tok>ur  is  obtained, 
which  he  thinks  undoubtedly  contains  the  ai  ul. 

An  experiment  of  M.  Schiinbein's,  illustrating  the 
simultaneous  formation  of  ozone  and  anto/one,  is 
said  to  be  the  following": — Into  a  <lask  of  500  c.c. 
capacity,  and  3  or  4  centimetres  in  diameter  across  the 
acck,  a  little  ether  is  poured,  just  cnoBgjb  to  cover  the 
tettoai,  and  a  spiral  or  red  hot  platinum  '»  plunged  into 
thsMpours.  It  is  necessary  to  avoid  heating  the  flask 
too  strongly.  The  platinum  crtows  until  all  the  ether  has 
been  destroyed.  The  e.\j-eriineiu  is  repeated  two  or  three 
times,  and  now  the  question  is  to  dcinonstr.ite  that  both 
oxofte  and  aiuo^one  are  formed  in  this  slow  oxidation  of  the 
ether.  The  llrst  is,  of  course,  easily  shown  to  be  present 
by  means  of  the  iodide  of  potassium  and  starch  paper. 
To  show  the  presence  of  anto^ione  the  tiask  is  rinsed  with 
a  small  quantity  ^  ether,  which  will  then  be  sufficiently 
charged  with  peroxide  of  hydroj^n  to  give  clearly  the 
perchromic  acid  rea&ion.  Some  solution  of  bichromate 
of  potash  is  placed  in  a  test  tube,  and  a  drop  of  sulphuric 
add  added,  the  ether  with  whieb  the  llask  has  been  rinsed 
is  then  poured  in,  when  the  etherial  layer  becomes 
coloured  a  beautiful  violet  blue.  The  conclusion  to  be 
»rri\ed  at  from  this  experiment  is  that  during  the  forma- 
tion of  ozone,  antozone  is  also  formed, — this  in  the  pre- 
sence of  water,  being  converted  into  peroxide  of  hydrogen. 

The  memoir<»  relatinc^  to  chemistry  and  jihysics  brouf^  h 
l^fure  the  Academv  of  Sciences  on  the  <olh  of  December, 
were  the  fbiiowing ; — "  On  the  VVoodwardile  of  Corn- 
wall," by  M.  Pisani ;  Eledrolysis  of  Tartaric  Acid," 
l>jrl|.Botn|(Ma;  *'Oiithe  Pasaa^^  of  £tectnc  Csnepts 


through  Incandescent  Gases,"  by  M.  Becquerel ;  and 
The  Spimtaneons  re>£stahlishment  of  the  Voltaic  Arc 
after  an  ExtiaAion  of  Short  Duration,'*  by  M.  Le  Roux. 
M.  Pispni  commenced  by  referring  to  the  description 
given  by  Mr.  Church  of  this  mineral,  and  compared  an 
.-inalysis  by  this  chemist  w  ith  his  own  ;  the  numbers  only 
diliered  in  one  constituent,  vi?.,  the  alumina,  which  in 
his  specimen  was  less  and  w  hich  contained  silu  a  ;  this 
latter,  however.-was  in  insufiicient  quantity  to  constitute 
a  silicate  with  the  alvimina. 

He  also  gave  an  anaivsis  of  a  Cornish  mineral  re> 
sembling  VVnodwardite.  These  are  the  percentage  results : 
— Oxide  of  copper,  17-4 ;  sulphuric  acid,  47 ;  alumina, 
33*8;  silica,  O7 ;  water,  387.  The  greatest  difference, 
as  shown  by  the  analysis  between  this  mineral  and  Wood- 
vrardite  is  in  the  alumina.  M.  Pisani  observed  that  the 
mineral  might  be  considered  as  a  mixture  of  Langite  with 
a  very  basic  silicate  of  alumina  analogous  to  ScarbroTte 
or  to  SchrtLlterite,  or  as  a  mixture  of  I.an^'ite  with  a 
hydrate  ol  .iiuiutna  and  mixed  with  a  silicate  of  the 
allophanc  species.  He  does  not  ima^-ine  \\'oodw,irdite 
to  be  a  new  species  of  mineral,  it  may  be  considered  as 
composed  of  a  mixttiie  similar  to  the  new  mineral  jnst 

described. 

M.  Uourgoin's  memoir  is  a  continuation  of  his  research 
on  the  eledrolysis  of  organic  acids.    He  has  studied  the 
afiionof  the  current  upon  neutral  tartrate,  on  a  mi::turc  of 
tartrate  and  alkali,  lastly*  on  free  tartaric  acid.  To 
examine  the  fiimtaraental  aiftion  of  the  current  bn  tartaric 
■"cid,  a  concentrated  solution  of  the  neutral  tartrate  of 
putash  is  conveniently  operated  upon.    As  soon  as  the 
current  passes,  the  solution  becomes  alkaline   at  the 
negative  pole;  only  a  moderate  diseni^awfuicnt  of  i;as  is 
proiluced  at  the  t\s o  poles.    The  principal  result  is  the 
lormation  nf  a  ■white  precipitate,  which  is  slowly  but 
continuously    deposited     from     th.e     positive  eleitrode. 
Analysis  shows  thi6  substance  to  be  w*hoiiy  cream  of 
tartar.    The  solution  et  the  p<isitive  pole  remains  neutral 
during  the  experiment.    The  gas  evolved  at  the  positive 
|H)le  was  composed  of  carbonic  acid,  oxygen,  carbonic 
oxide,  and  nitro^'en.    Nearly  the  whole  of  the  loss  takes 
place  at  the  positive  pole.    M.  Bourgoin  gives  thO  fel* 
lowing  equation  as  expressing  the  fundamental  action— 

C«H4K»0„  =  (CSH4O10  +  Oi)  +  Kij 

this  secoadaiy  reaction  lidlows— 

CSH4O10  +  HsOs  -  CsHeOia. 

The  tartaric  acid  thus  regenerated  at  the  positive 
pole  forms  with  the  neutrsl  tartrate,  cream  of  tartar ;  there ' 

is,  however,  some  tartaric  acid  destroyed  \>y  oxidation. 
1  he  .iction  of  the  current  on  a  mixture  of  neutral  tar- 
trate and  alkali  produces  quite  different  results  to  those 
obtained  with  neutr.'il  tartrate  only,  notwithstanding  that 
the  fundamental  action  is  the  same.  At  the  positive  pole  a 
mixture  of  carbonic  acid,  carbonic  oxide,  oxygen  and 
hydride  of  ethylen  is  evolved.  M.  Berihclot  discovered 
acetylen  also  in  a  sample  of  the  gas  sent  him  by  M. 
Bourgoin.  The  decomposition  of  free  tartaric  acid- 
yielded  the  same  produc'U  an  the  neutral  tartrate,  though 
in  different  proportions.  The  carbonic  acid  is  the  domi- 
nant prodndt  from  the  first :  the  carbonic  oxide  diminishes 
as  the  experiment  proceeds;  the  same  is  the  casewith  the 
oxygen  and  nitrogen,  though  to  a  less  extent.  Acetic  aCid 
is  formed  at  the  positive  pole.  After  the  fifth  day  the 
experiment  had  been  in  prorjress.  the  sidutittn  in  the 
neighbourhood  of  the  positive  pole  contained  a  large 
(luaiuily  of  acetic  acid,  which  w.is  isolated  as  acetate 
of  baryta.  The  following  equations  explain  the  action  of 
the  current  upon  free  tartaric  acid  :  the  fundatnental  re- 
aaion  taking  place  is  CsH60M=(C8H40ta+Oa}  +  Ha, 
followed  by  «&e  secondaiy  readltm— 

ChH40,  ,+o,  2C,o,-:  c,h,o^. 

M.  Becquercl's  paper  refisrred  to  one  recently  con- 
tribut^td  by  M.  Bouchotte,  who  has  observed  that  by  the 
iotrodwftioa  of  a  voltamieter  of  acidulated  water  in  the  cir- 
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cuit  developed  by  a  magneto-eledlric  apparatus,  producing  | 
t\v(j  si  r'i  s  of  alternating  carrent.s,  tIilsl-  ri:.iy  he  made  to 
(;ivc  place  to  one  scries,  or  to  currents  ut  only  one  kind. 

M.  Hccqucrci  devoted  hiiofdf  cbtelly  to  the  explaafttioB 

o(  the  phenomenon. 

M.  Le  Koux  finds  that  results  inieganltothe  establish- 
ment of  voltaic  acc,  similar  to  tlwse  giveD  by  indiK* 
tion  currents,  may  be  obtaioed  with  the  ordinaiy  carrents 
from  voltaic  piles.  With  a  nitric  acid  battety  of  50 
elements,  the  current  may  be  interrupted  for  a  time  which 
may  cxtrnil  tn  .ilK  iit  .',.th  ol  a  second,  aiiJ  then  leap  from 
one  carbon  tu  the  other,  although  they  be  three  miUi- 
iQctrcs  apart.  ' 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Glycogen. — The  amyloidical  matter  found  in  mollusks 
is,  according  to  Bizio.  glycogen.  If  the  latter,  after  pre- 
cipitation with  alcohol,  is  allowed  to  dry  gradually, 
it  coheres  together  in  lumps.  Rapid  desiccation  leaves  it 
as  a  fine  powder,  in  «rhicn  condition  glycogen  has  com- 
monly been  observed.  In  ctmtad  with  white  of  ^eor 
casein,  ladle  acid  fermentation  slowly  sets  in.  Dried  at 
100'  C,  its  compocition  i«  €jHiaOj.— (Cow/frr  R,  Ixv. 
'75)- 

Monamines  derived  from  Aldehyd«a.<— H.  Schilf. 
Prolonged  a^ion  of  alcoholic  ammonia  ttpon  acetic  alde- 
hyde, at  ordinary  temperature,  gives  rise  to  the  fomation 

of  two  bases — GcHi^N  or  Ci  H  X  (Picolin),  distilling  at 
60"  -70"  C,  soluble  in  \.,iU  r,  .uul  N.-tCjlljl^  remaining  in 
lliL-  rc-.n';uL-  .ittLT  cli.sli'.laliiin.  'i'lu-  latti-r  iwhich  has  not 
imcn  obniiifii  patci  js  ck-curr.jHJSL-d  hy  water  and  acids 
with  uirniaiujn  of  anotlu  r  soluble  Ijast;  Ci,H,,.\<).  The 
derivation  of  ihia  third,  a  tertiary  monamioe  from  aldehyde- 
ammonia,  is  explained  by  the  foUowing  equation 

"  (    h;      +  »GaH40  -  aH,a  +  ^CaHj), 

When  aldehyde  is  treated  with  ammonia  at  loo^,  two 
other  bases  an  obtained— GtoHtjNO,  and  GgHijNO,  of 
which  the  latter  has  already  been  noticed  by  Heints  and 

by  Wislicentl"-..  TI\!!rM-.::iuir:'.liai;iide  X I C;!!!!)^  is  decom- 
posed by  boiliDj^  ssaier,  and  the  compound 

N(€7H„M67H,4,©H) 

formed,  which  .sho s  i-.n  basic  properties. 

Related  to  these  arc  valeral-anunonia  and  Erdmann's 
tiioxyamylidene,  to  which  the  formolft 

V  ' €tHiQ,OH 
Ha 

and  N(€-5Htoi6H)s  are  given. 

The  reaction  between  ai^rolL-in  am!  r.:r.ni(i;i!.i  is  souu'- 
what  different,  inasmuch  ab  iirst  a  combination  of  the  two 
in  equivalent  proportions  takes  plaCCi  which  then  aAs  on 
an  excess  of  acrolein,  thus  : — 

This  bate  MienUes  c1o8ely  those  derived  from  acetic 
.  aldehyde.  Ammonic  sulphhydrate  converts  acrolein  and 
nnamhol  into  acrothtaldia  CoHnNSa,  and  «snaatbo> 

thialdin  t'  ,,H43NSj. 

1  rom  the  reactions  of  these  bodies  the  author  concludes 
that  the  thialdines  likewise  arc  tertiary  amines,  in  which 
three  tsrpical  hydrogens  are  replaced  by  three  radicals  con- 
taining the  sulphur,  as  sulphydril  (SH).  just  as  the  bases 
above  mentioned  COntaia  oxhydril  (OIIJ.— (Ct/wi/Zi^ 
Ixv.  3ta} 


Influence  of  Colouretl  Light  on  the  Decomposi* 
tion  of  Carbonic  Anhydride  by  Plants.— L.  Caillctet. 
The  red  and  yellow  luys  of  light  are  the  most  favourable 
in  promoting  the  decomposition  of  carbonic  anhydride  by 
plantK.  I'ight  which  passed  through  a  solution  of  iodine 
in  carbonic  disulphide  prevents  decomposition  altogether. 
Under  the  influence  of  green  light,  not  only  does  no  de- 
composition take  place,  but  new  quantities  of  carbonic 
anhydride  are  formed.  A  fresh  leaf  exposed  to  sunlight, 
under  a  helUjar  of  green  glasSi  exhales  nearly  aa  much 
carbonic  anhydride  as  it  wottM  in  the  darib— (Cam/f««  Jt. 
Ixv.  322.) 

Synthesis  of  Diethylated  Toluol.— Lippmann  and 
Loagttinine.  With  a  view  of  arriving  at  a  clearer  concep- 
tion of  the  constitution  of  the  radical  amvl,  and  of 
6ttdtng  a  new  method  ftir  the  ayntheda  of  aromatic 

hydrocarbons,  the  authom  investigated  the  adion  of  Bncic 

ethideupon  chloiobtn/ol  fch!or;(!c  ofoil  of  bitter  altnondt). 
The  rea^ion  tiiat  takes  place  i&  the  following — 
6«Hs.GHCIj  -I-  Zn(G^H5),  -  GeHj, 
CHiGiHjji  +  ZnClj 
The  hydrocarbon  GnHie  musit  hv  considered  as  toluol  in 
which  2  atoms  of  hydrogen  ol  racihyle  afC  replaced  by 
2  of  ethyl.   Its  density  was  found  —  3'it07,  calculated 
-  5- 1 245.   Its  boiling  point  when  pure,  Is  at  about  1601*  C* 
or  IS*  lower  than  that  of  Fittig's  amylbenzolt  which  has  the 
same  composition.    It  follows  from  thi»  that  the  two  are 
diflVrcntlv  constituted,  and  that  the  formula  of  amylis 
not  corrcdily  represented  as— 

(Co»M/><«  k-  Ixv.,  349.) 

Sueelnie  Add  from  BthyUdenic  CUoridc^M.  Simp* 

son.  The  adlion  of  potassic  hydrate  upon  cihvlic  cyanide 
resulting  in  the  form.-ition  of  succinic  acid  led  the  author 
to  cxjiiAt  tii.u  an  i-^omeric  acid  would  be  obtained  if 
instead  of  t  th\Iciiii.:,  ctliylidenic  cyanide  wcn-  taken.  No 
isomer,  howtvi-r.  but  ordinary  siKi-uui:  acid  is  fornitd. 
and  this  apparent  anomaly  is  explained  by  the  euppusi 
tion  that  during  the  process  of  heating  ethylidenic'chloride 
with  potassic  cyanidet  (  iSo^  C.  being*  the  temperature 
reouired)  the  former  is  jv  irtiaily  converted  into  ethylenic 
chloride  by  an  exchange  of  places  between  hydrogen  and 
chlorine 

(CHCI.- \GH,C1 

—{Conif'l^s  R.,  Ixv.,  3ji.) 

Aldehyde  and  Cyanhydric  Acid.  — M.  Simpson  anJ 
A.  Gautier.  Equal  mol.  of  acetic  aldehyde  and  dry 
cyanhydric  acid  unite  by  dircA  addition,  when  exposed 
for  ten  to  twelve  days  to  a  temperature  of  20*  to  30"  C. 
The  body  thus  formed  has  the  composition  GNH,€jH40. 
It  is  a  colourless,  oily  liquid,  boihas  at  about  185*.  but 
rapidly  resolving  itself  into  its  eoastrtuents  at  that  ttm> 
perature.  It  is  soluble  in  water  and  in  alcohol,  ahaorbs 
ammonia  readily,  and  when  heated  with  it  to  lOO",  is  con- 
verted into  a  syrupv  mass  of  b.-isii;  propi-rtic?.  The  aaii';i 
of  chlorhydric  acid  and  water  upon  cyanhydric  aldehyde 
gives  rise'to  the  formation  of  lactit  aad  according  to  the 
following  equation : — 

GNH,G2H40  +  HCt  ViHiO  «  NH^Ci  i  C -HtOj 

{Compta  K.»  Ixv.,  414.) 


The  Velocity  of  Light,  according  to  a  calculation  ff'  ' 
ccntly  published  by  Piofeaaor  Chase,  of  Boston,  is  nearly 
the  same  as  would  be  tcqniivd  in  one  year  by  a  fallin;; 
body  under  the  influence  of  an  accelerating  force  equiva- 
lent to  the  ibfce  of  gravitation  at  the  eartb'a  surface,  vii.* 
33  1-6  X  96,490  X  365l<{-5,28o»ig3,254milesrer  second. 
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CORRESPONDENCE. 


CRYSTALLOGRAPBY  AND  THE  BLOWPIPE. 

llu  Ediii^r  u/  tilt  Clumuui  AVici. 
SiK, — Below  I  have  the  pleasure  to  send  3i<u  the 
translation  of  a  letter  1  have  just  received  from 
Professor  Richter,  head  of  the  University  of  Freiberg, 
wheie  he  succeeded  the  late  celebrated  Plattner.  It  is 
indeed  gratifying  to  me  to  think  that  ay  trifling 
cnieawovie  •honU  engsg^  the  attcntioii  of  eoch  a  m'«n. 

Hie  muit  of  iDccen  ib  laaldng  the  tericlee  at  firati  may 
b«  explained  by  the  fa6t  of  my  not  having  mentioned  (as 
I  ouijht  to  have  done)  that,  in  blowing  the  vesicles,  the 
bead  sho'jlii  not  be  t)pf  rated  on  u:uil  it  lias  partia';! v  i  nrlorl 
duwn  to  n  red  htai,  as  at  a  high  temperature  the  current 
of  air  is  too  strong  for  the  aniMl  denaity  of  the floid  horax, 
which  it  mon  burstR. 

I  take  this  opportunityTof  mentioning  two  fatls  in 
addition  to  those  stated  in  niv  paper  on  this  subjeA, 
published  in  the!  CH-MitM  Nkws  of  the  20th 
Oecmber.  One,  that  the  smallest  imaginable  particle  of 
reduced  metal,  as  for  instance  copper,  may  be  clearly 
observed  in  one  of  these  vesicles  by  a  nucfoscope,  whereas 
in  a  bead  it  might  be  buried  in  the  centre  and  escape 
obaervatioa.  TIm  other,  that  eight  or  lenveeidet  kept  by 
an  fiar  three  weein  at  Clnietina*.  became  flnt  Uaek  ana 
then  clear  after  eAoieacing,  on  lieing  re- melted  by  a  hloer* 
pipe  flame  projleAed  from  a  spirit  lamp, — showing  the 
presence  of  free  carbon,  or  organic  matter,  which  could 
not  have  been  there  when  the  vesicles  were  formed.  I 
will,  with  yourpermtseion,continne  this  flubjed  shortly.— 
1  am,  &c., 

W.  A.  Rom. 


<Copy.) 

Freiberg,  ist  Jnnuarv,  166B. 
Dear  Sir,— If  I  haxt  not  answered  your  li  tter  of  the  9th 
December  before  to-day.  I  trust  you  will  kindly  excuse  the 
delay,  which  is  owing  to  my  having  been  so  busy.  The 
observation  that  various  earths  and  metallic  oxides  may 
be  diMoKid  in  borax  and  phosphor  salt,  and  preserved 
cmtaUited  under  certain  circumstances,  was  made  and 
dlsciibed  some  years  ago  by  George  Emerson,*  an 
American,  and  pobUsbed  in  the  Profefdhii;s  of  the  American 
Academy  of  Arts  and  Sciences.  March,  1865,  vol.  vi., 
where  dra\vinr;s  of  the  bead-;  :r.:iv  be  found.  Al  o,  (i.  Rose, 
of  Hcrlin,  has  late'v'  described  the  r>rodu<ftion  of  LI ;.  siallised 
bodies  by  means  of  the  blo\'.i^;pc  in  bt^r.ix  and  phosphor 
salt.  The  article  is  found  in  thi-  r!H)ntlily  reprjft  of  the 
Pro^i-ciilngf  of  the  Koyai  Aeadeniy  it!  ScienuuS  111  Berlin, 
for  March  and  July,  1867,  with  drawings.  1  have  vetified 
by  my  experiments  the  statements  of  Messieurs  Fmcrson 
and  Rose,  and  stuped  that  the  interesting  discoveries 
made  by  you  are  intimately  conneAed  vyith  tho&e 
pbcBomcna.f 

I  have  also  attempted  to  make  borax  vesicles  from  your 
deacripdon,  bat  have  not  realised  a  eatisfa^ry  result, 
prolMtoly  from  nnaMHefaMH  in  manipulation. 

It  would  certdnly  prove  a  fratefut  task  to  stndy  more 
closely  this  relation  of  bodies  to  each  other,  hi  mder  to 
be  able  to  use  it  at  the  same  time  as  a  means  of  their 
recognition.  I  recommend  to  you  the  perusal  of  the 
abovemcntionrd  experiments  of  Messieurs  Etiierson  and 
Rose,  and  I  shall  be  glad  if  you  will  inform  me  of  the 
result  nf  your  further  laboott,— With  great  eateem,  I 
remain,  yours,  &c. 

(Sit^ned)       Tiu-.onoRF  UiCMTER. 
To  Captain  W.  A.  Rosi.  R.  A.,  WooSvlch. 

*  'f  bit,  u  atatcd  bv  me  in  the  Cmsmicai.  News  of  Jan.  3,  it  a  mis- 
apprehension, Um  cryMSls  havieg  ktee  fimn«rly  poiniad  oat  by 
BerMiius  and  tftkeit. 

•f  Th»  appear  lo  tavc  the  fstottoo  t»  ladl  «llM>  that  toaslcl  vf  Ice 
hear  w  the  delicalc  ciyitsls  effrsai. 


VOLUMETRIC  DETERMINATION  OF  IRON. 


To  tkt  Biihr  0/  tht  Chemical  Nms, 

SiK,— The  method  propoMd  in  the  last  week's  CHSMicaL 
News,  by  Captain  Rots,  for  the  volometric  assay  of  iron 
by  the  deoelorisation  of  the  iron  solution  coloured  red 
by  sulphocyanide  by  means  of  a  standard  solution  of 

lime  w.iter.  .ipp-.;rs  to  he  inappiicible,  inasmuch  as  the 
anmnTU  of  lune  icijaisiie  depends.  lui;  on  the  quantity  of 
iror.  present,  but  on  that  of  tlie  m  the  suluiioi:  to  be 
tested.  The  bleaching  effcwl  of  ihe  lime  is  caused  by  the 
decomposition  of  tlie  ferric  sulphocyanide.  whereby  ferric 
hydrate  is  precipitated,  and  calcium  sulphocyanides  pro- 
duced ;  but  this  effed  does  not  take  place  until  not  only 
the  whole  of  the  free  acid  present  is  neutralised,  but  also 
almost  the  whole  of  the  iron  precipitated  as  hydrate.  In 
practical  analysis  a  solution  of  iron  without  free  acid  is 
ncrer  obtained  ;  nor  could  the  solution  be  neutralised  by 
addition  of  alkali,  because  the  point  when  the  free  acid 
is  just  saturated  cannot  be  observed  either  by  test-papcra 
(as  ferric  salts  have  an  acid  readilon)orbgrtheoommence> 
inent  of  a  precipitate,  as  ferric  hydrate  is  soluble  in  solu* 
tions  of  ferric  s.ilt^. 

I  have  frequently  had  occasion  to  examine  acid  liquids 
uontaiiiin;^  metals  in  soliuion  with  .1  siew  to  the  deter- 
mination, tirstly,  of  the  free  acid,  and  secondly,  of  the 
total  acid  free  and  combined  (as,  for  example,  in  the  waste 
manganese  chloride  of  the  bleaching  powder  works).  This 
second  quantity  is  readily  ascertainable  by  adding  a  stan- 
dard alkaline  solution  to  the  add  liquid  examiiKd  until 
an  alkaline  reaftion  is  observed;  bat  whenever  ftnic  salts 
were  present,  the  exaft  determination  of  the  first  quan* 
tity  was  found  impossible  from  the  solubility  of  the  ferric 
hydrate  ;  even  Kiefer's  very  convenient  process  for  esti- 
mating free  acid  in  solutions  containing  heavy  metals  by 
means  of  an  animoniaeal  5oliition  of  a  cupric  salt  always 
iiidie  ited  a  l.ir^er  amount  of  free  acid  than  was  really 
present,  from  the  tircunistanee  that  an  soon  as  a  turbiditv 
was  produced  by  the  precipitation  of  cupric  hydrate 
from  the  neutralisation  of  the  ammonia  (the  terminal  re- 
action), it  disappeared  on  agitation,  the  cupric  hydrate 
apparently  decomposing  the  ferric  salt,  and  thereby  being 
dissolved,  whilst  die  newly-precipitated  ferric  hydrate  also 
dissolved  in  the  remaining  Jerric  salt. 

The  dcstmAion  of  the  red  ferric  sulphocyanide  by  al- 
kalie.s  might  be  used  as  a  terminal  reatftion  in  acidimetry : 
but  on  trial  the  sulplioC's  anide  ap]H-ars  to  br  infcri  r  to 
the  ferroey.inide  (Prussian  blutj  iis  an  indicator;  anil 
this  hitter  is  not  so  convenient  as  litmus  or  COchineal 
titirturc  as  usually  employed. — I  am,  &c., 

Chjuilbs  R.  a.  WxiGUT,  B.Sc. 
Chmieal  Laberstory,  Bt.  Msry^  Hospital,  W.,  Jaa.  13,  im. 


MiSCELLAKEOUS. 


Nitroglycerine.— While  the  explosive  nature  of  this 
compound  is  stilt  exciting  attention,  it  will  be  interesting 
to  give  the  evidence  with  regard  to  the  cause  of  an  explo- 
sion in  the  United  States,  resulting  in  fatal  ctmaequenoeii 
deposed  to  by  Professor  Dorcmus,  one  of  the  most  dis- 
tinguished of  American  chemists.  The  eirc  amstances 
under  which  the  accident  took  place  arc  briefly  these. 
The  Ccntr.\l  Railroad  Company  are  making  a  deep  cutting 
near  South  Bergen.  N.  J.,  and  in  effecting  this  they  use 
nitroglycerine.  A  can  containinLj  about  sixty  pounds  of 
this  oil,  having  partially  solidiiled.  vvr(=5  earned  h\  .1 
workman  to  the  blacksmith's  shed,  svliere  ii  a  ms  placed 
in  water,  red  hot  bars  of  iron  being  plunged  into  the 
latMr.  Sodden^  an  •spiMiooocwfndtkiiUllEliiB^^ 
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Nitroglycerine. — Dietstic  Salt, 


jCKlMtCAL  Uvn, 


At  the  inquest  Professor  Doremus  said  "  On  Dec.  2, 
I  received  from  the  coroner  two  bottles  of  nitroglycerine, 
with  a  request  to  report  upon  its  properties  ;  I  have  sub- 
jcAed  it  to  ultimate  cheimcal  analy«u«  and  find  it  is  well- 
madfl  nitroglycerine;  the  lubstance  freezes  at  about  46' ; 
it  is  made  to  deooianpOie  In  a  veiy  peculiar  way ;  on 
moiitening  paper  with  it.  it  burns  with  rapidity  ;  it  does 
not  explode  when  red-hot  copper  is  ]>laccd  in  it ;  we  tried 
it  with  the  most  intense  heat  we  can  produce  with  a  gal- 
vanic b.i'.tcry,  with  twn  hulidrL'd  txlM  h!jl'Ji:i>;  a  i;ril!un 
and  each;  some  nitrcwlwcrinc  was  plncfd  iri  a 

cup  and  connected  v.ith  une  <>l  the  poles  of  tht-  b.uirry; 
through  a  pencil  of  t;as-L  .iilmn  the  other  |M)les  of  the 
battery  were  connected  \s  ith  thi;  r^h  criTine;  no  explosion 
ensued  ;  but  when  the  point  touched  the  Britannia  vessel 
the  nitroglycerine  took  tire,  a  portion  burning  and  the 
rest  scattering  about ;  this  is  as  severe  a  tc<;t  as  we  can 
Mlbnoit  it  to  in  the  way  of  heat  under  the  pressure  of  the 
air;  we,  therefore,  would  conclude  that  nitroglycerine 
carried  about  exposed  cannot  t-xniode,  even  if  you  drop 
a  coal  of  fire  into  it ;  if  the  liquid  is  confined,  or  is  under 
pceiaim,  then  an  explocion  will  ensue ;  if  paper  be 
noistened  with  it  and  put  on  an  anvil  and  a  smart  blow 
given  with  a  hamnier,  a  sharp  detonation  ensues ;  if  gun- 
powder or  the  fulininatfs  cf  isiL-iLnirv,  silvi-r,  ur  f^un- 
COtton  be  ij^niti'd  in  a  vacmiin  by  a  !;al\a:in:  baltciy, 
ruiiie  of  tlifm  will  i-\pli)dt- ;  if  any  K'TS  be  introduced  %o 
to  produce  a  gentle  pic2>!>urc  dnrini;  tbc  dcconipo&iiion, 
then  a  rapid  evolution  of  gases  will  rustilt  ;  the  results  of 
decomposition  in  a  vacuum  differ  frutn  thoi«e  under  at- 
mospheric pressure  or  u  lien  they  arc  burnt  in  a  pistol, 
musket,  a  cannon,  or  in  a  mine where  we  have  little  or 
no  pressure  it  is  difficult  to  get  these  substances  to  burn 
rapidly  ;  nitroglycerine  is  more  difficult  to  explode  than 
P<»linler ;  in  man;^  respe€ls  it  reseml>let  gOtt-COtton,  which 
la  made  in  a  ainular  way.  If  gUQ'-cottoa  be  immersed  in 
protochlorida  of  inm  It  tnnia  Into  common  cotton; 
the  tame  experiment  was  tried  with  nitroglycerine  by 
mixing  it  with  proto-chloride  of  iron,  and  it  reverted  into 
common  glycenne.  There  are  four  well-known  varieties 
of  gun-cotton  made  by  employing  acids  of  different 
Stren(;ths;  they  ctiffcr  in  chemical  composition  and  pro- 
perties, as  well  as  in  their  explosive  qualities  :  thi-  late 
Minister  of  VV  ar  in  Austria,  in  iS6i,  stated  to  me  that  he 
had  ordered  400  cannon  for  gun-cotton,  and  six  nu)nthi> 
after  he  stated  that  he  had  ordered  all  the  cannon  to  be 
changed  and  adapted  to  powder  in  consequence  of  spon- 
taneous combustions  ;  much  less  is  known  of  nitrogly- 
cerine than  of  gun-cotton^  and  probably  several  varieties 
of  this  articlemaybc  fonn<d,aaof  gun-cotton  ;  this  would 
explain  cases  of  spontaneou*  explosion ;  if  the  nitro- 
glycerine is  not  carefully  washed  to  get  rid  of  the  acid,  a 
gradual  decomposition  will  ensue,  producing  ^ases  which, 
if  the  vessel  be  eloted,  will  explode.  My  opinion  is  that 
aitroglyceriac  should  be  used  in  the  most  careful  hands ; 
I  do  not  think  I  would  put  it  in  the  hands  of  a  common 
labourer  for  blasting  purposes  ;  it  is  less  dangerous  in  a 
frozen  than  a  liquid  state ;   t  think  concussion  would 

explode  fro/en  liitr<)i;lyCLr;ne  SaiLi:  leav  in}»  I 

have  learned  thai  ihc  can  nf  n  ltr<i;/lyceririe,  the  explosion 
of  which   proved  so  fatal,  full  of  frozen  or  solid 

nitro'jlycerinc.  Now,  although  liiu  tork  might  have 
been  remove  J,  it  is  possible  that  the  red  hot 
irons  melted  and  decomposed  the  material  at  the 
bottom  of  the  can,  leaving  a  quantity  of  solid  nitrogly- 
cerine above,  which,  by  preventing  the  escape  of  the 
gases,  produced  the  pressure  required  for  an  explosion. 
A  red-hot  iron,  or  the  more  intense  heat  of  a  powcKul 
galvanic  battety,  will  not  explode  the  nitroglycerine 
unless  it  is  under  pfcasuie.  This  stopper  of  froaen  nitro- 
glycerine might  have  closed  the  orifice  of  the  can  suffi- 
ciently to  produce  the  required  pressure."  Amongst 
other  evidence  was  the  following : — Otto  Burgtenbinden 
said;  I  am  now  in  the  blasting  business,  and  reside  in 
the  City  of  New  York  ;  nitroglycerine  is  composed  of 

aitri^id,  iglplivjc  aicMt  iui4  flyctriiie  oil ;  U  is  » li^qiA 


of  li^ht  yellow  colour,  and  about  aix-tenths  heavier  than 

water;  in  exploding  it  expands  10400  times,  and  powder 
expands  about  800  times ;  this  compound  called  nitro- 
glycerine will  not  explode  by  simple  contaA  with  Arc  ; 
it  requires  about  360  degrees  offbeat  to  make  it  explode  ; 
it  will  not  easily  explode  by  concussion  or  fridion  when 
fluid,  but  it  changes  its  (jualitics  entirely  when  frozen ;  if 
frozen  it  wit!  explode  very  easily  by  a  stroke  or  sl:^;ht 
to;Ka:S!>UJli.  •- Wni.  H.  White  said:  I  reside  in  Svr.-i- 
eu-~r,  and  for  the  past  two  years  ha\  e  turned  tiiy  attention 
to  the  use  of  nitroglycerine ;  I  know  that  it  is  no  iiioi  e 
explosive  sv lien  frozen  than  when  in  aliquid  state  ;  fro/^n, 
it  is  less  liable  to  explode;  it  is  very  hard  to  explode  a 
cartridge  when  frozen  ;  a  very  heavy  weight  coming  on 
nitroglycerine  either  in  a  frozen  or  liquid  ft.ite  would 
explode ;  I  have  seen  a  man  let  a  can  of  frozen  iiitro* 
glycerine  fall  from  his  shoulder  on  a  rock  without 
exploding  it  ;  I  consider  nitroglycerine  twcnly-five  times 
safer  than  powder  for  blasting  puipoaea;  1  have  s.een  a 
chunk  of  niiraglyoerine  aa  big  aa  my  hat  cut  open  vntb 
an  axe.— The  jwy  brou^t  in  the  rollowing  verdict : — 
<*  We  find  that  the  deceased  came  to  their  deaths  on  the 
25th  day  of  November  last  by  the  explosion  of  a  can  of 
nitroj;lycerine,  consequent  upon  the  careless  h.mdhiit^  of 
the  same  by  Thomas  Burns,  one  of  the  deceased,  and 
wo  ccnsarc  the  contractor,  Colontl  Schifatr,  for  not 
being  more  careful  in  the  seleitlion  of  a  man  to  use  the 
article  of  nitroglycerine,  and  recommend  that  in  future 
men  should  lie  employed  in  its  use  who  understand  its 
explosive  qualities,  and  we  request  the  Council  of  the 
town  of  Bergen  to  order  that  there  shall  not  be  any 
more  than  igo  pounds  of  nitroglycerine  stored  up  or  kept 
in  the  town  of  Bergen,  the  same  to  be  Stored  in  S  fire- 
proof vault  when  not  required  for  use." 

Dietetic  Salt.— One  of  the  great  evils  that  owes  its 
origin  to  the  scientific  enterprise  of  the  pceaeiH  Sg^ 
is  that  any  promising  scientific  scheme,  after  being 
brought  into  prominent  notice,  becomes  for  the  time 
being  quite  the  fashion,  and  is  then  entirely  for- 
;;otten,  often,  too,  fiom  mere  cajii'ce.  We  hope  that 
th;:»  fate  may  .still  be  a\erted  from  Dr.  Lankenter's 
inj^eniw.is  si.hiTi;e  ol  supplying  nece>,;,ar,'  but  li  e<|iitiitly 
o\<ThHii,ed  arlieles  ol  diet,  by  means  ol  his  dietetic  salt. 
This  comp<nind  ;s  a  proposed  substitute  for  ordinary 
labk*  bait,  chloride  of  sodiun)  bein^a  rotable  conbiuucni ; 
but,  in  addition  to  thi^,  which  is  far  from  being  the 
sole  or  even  moHi  important  inorganic  constituent  of  our 
food,  we  have  phosphate  of  lane,  chloride  of  potassium, 
sulphates  of  potash  and  soda,  with  smaller  quantities  of 
inagne^n  and  iron  salts.  The  argumeutfor  their  use  is 
very  strong.  Leaving  out  the  large  proportion  of  epi- 
demics, almost  all  the  common  diseases  are  diieoly 
traceable  by  modem  plmiciaitt  to  dietetic  etrars;  and 
those  that  certainlv  are  due  in  part  to  dlficieney  of  in- 
organic food  form  by  nomeans a  contemptible  list.  Scurvy 
is  known  to  arise  from  a  deficiency  of  the  salts  of  potash. 
Scrofula  and  consumption,  ricki  ts,  ar.  I  softe.iin;;  of  the 
bones,  occur  when  the  phosphates  ul  lime  and  other  baaes 
are  deficient.  An;enii.i.  chlorosis,  and  a  variety  of 
nervous  disorders,  are  the  result  of  an  absence  of  iron,  and 
are  at  once  i  ured  by  the  use  of  this  a,^eiu  as  a  remedy. 
In  such  cases,  the  medical  m.in  is  in  the  habit  of  pre- 
scribing medicines  containing  these  agents ;  and  there 
can,  therefore,  be  no  doubt  that  the  habitual  use  of  these 
substances  in  the  food,  in  the  same  way  as  common  salt 
is  employed,  would  be  a  means  of  preventing  the  occur- 
rence of  a  large  number  of  diseases.  The  quantities 
of  the  saline  ingredients  employed,  in  addition  to 
common  salt,  are  so  calculated  that  they  shall  be  sup- 
plied in  the  aame  woportioa  fay  jtsuae,  as  they  exist  in  tne 
human  blood,  and  are  gbt  rid  of  in  the  body.  Dietetic  sah 
is  one  of  those  simple  but  useful  applications  of  science 
ofwhich  the  value  is  at  once  perceived  ;  it  deserves  to  hold 
a  prominent  place  m  the  rank  of  articles  of  food,  and  it  ii 

to  be  hoped  that  it  ytiU  not  be  lost  in  the  crowd  of  eiinilai- 
invsiiUQDs.  Digitized  by  Google 
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(ITliii*  thte  W'lInE  K  li  InlnwIH  in  irl<«  th«  tHI«iot  all  the  rbeoil'iil  piiprn 
wUek  w  piikUtltnt  In  lh»  wlnrlpiil  •rtrnUtte  pnladhaltol  Uif  <''>i>tli>-  ti«. 
AitleW  which  *r«  mmlr  ivpruiu  ot  thtinfU  ot  papin  tiimir  nnU'vt  «i>l  >» 
ealuot.  Aiwtnri*  «(  Ow  norr  (wpniunt  ffm  iMn  ■■nnniwil  «U1  •jrvu 


CemMtt  Rnitn. 
Oftobcr  14,  i8«7. 

CwASi  rs,  "Annwcr  to  FauK-rc's  1-eiler,  on  the  Aathcniicity  of  the 
Newlon  and  r'A%cal  Ciirttiipiiniicncc. '  Morim.  "Observations  cn 
aoine  Correspondence  between  James  II.  and  Louis  XIV,,  recently 
broaghl  under  the  notice  of  the  Academy,  if'-jfni  nf  the  Newton  and 
Pascal  Controvcny."  Lb  Viaaica,  "  On  the  Authentictty  of  the 
Ne»  t<>n  and  Paiical  Cnrr^^p<>^dentc."  Sir  D.  nREWsTtR,  "  On  the 
Question  of  ihf  Api'li. jti'iTi  of  Dioptric  Lenscr.  to  Liphthnuses." 
J.  PoLRKET,  "On  the  Path  o(  Thunder  Stormi  orer  \-arioua  Parta  of 
SwiMilaiid."  j.  LBMAitB.  "Oa  lha  Pmmaa  ti  ttaOtrtama  and 
other  Organism!  in  Bmanaliom  ftwii  tia  Hmmhi  B«4r"  PAOoaae, 
"  Letter  on  the  Authenticity  of  the  tfanrMl  and  Paacal  Corrcapon- 
dence.  "  G.  KikiMiioFF,  "  On  the  Thaoqpof  Sm  Spots.  '  l'oKlM)sand 
Celis,  ■■  Remark*  on  Riche't  and  Kolb*a  Maaofaa  on  tbo  Natare  of  the 


OAofaer  at. 

Sir  D.  B  II  EW!iTBB,  "Additional  Letter  toChevreul  on  the  Nature 
ol  the  Relations  which  esUtcH  between  New  ton  and  Pascal."  CHASLrs, 
"  Reply  to  I.<-  Verrler's  Note  respeitinR  the  Authenticity  of  the 
Pa&cal  and  Ncwtun  Corrc^p.mdencc.  "  Obacr»atiim»  on  f-'aagrere's 
last  Letter."  "  Reply  to  Sir  David  Brewster's  Leitir  to  Chevreul." 
H»niM.T,  "Note  on  the  Precise  Date  of  the  Establishment  by  Sir 
l^aac  Newton  of  the  Law«  of  Attraction."  I-aye,  "  Remarks  on  Kirch- 
hf'ft'^  Ixttrr,  p'iblishrd  in  llie  C  'ifi/f<!  A'dxfni  for  October  14.  the 
TIic.Tv  of  Sun  S|vn.s. '  C.  Di  VIM  r  and  J^nsskn,  "  On  the  Siihm.inni- 
P^uption  Hbich  took  place  between  the  Islands  of  Tcrccira  and 
Gradoaa,  Axorea.  on  the  ist  oflune,  1867."  CNBVRP.t  l.  "  On  the  !.aiTic 
Sabjea."  Fot)QOc, "  On  tba  Caaea  diaeiu(a|ail  durinc  the  Sobmariae 
Eraplioa  al  the  Azores  on  the  lat  of  JiiMi  1867."  A.  Uaowa. 
••  NMe  on  the  Formation  of  Cnaiah  «r Cypaam.*  D'Ammiac,  "  Ra- 
■wrha  on  the  Forteoinfi  P«par.^  .  ^ 

SUnmt^iridUc  mtr  Kaiurliehm  Akaimie  4tr  Wmtiuth^km  w 
Witu.  {MmnnmHUtk-nalnrvbteii-uhsflUeh*  CUuu.) 

April -May,  i"!'-. 
E.  Sciiw  \ti  I/.  "  On  the  I' at  of  Picric         :in  J  other  Substances  Tir 
prepanng  Microscopic  ObjcCta  in  Two  or  more  Coloura."  "  Report  on 
the  Prize  of  icx>  Fiorina  for  an  Baaay  on  the  Prograaa  of  Miaeralofjr 
dunng  the  Years  1861-63." 

rnKgendoHT.*  Annaten  dtr  Physik. 
AuKuat  7, 1867. 

E  Er>l  i  xr>,  "  On  the  Property  possessed  by  a  Voltaic  Current  of 
o  ^Moc  So!id>  to  expand  independently  of  the  Meat  prndutcd  by  the 
I'ai'^e  of  such  Currrnt. '  C.  Kammklsri  ro,  "  On  the  Phosphites." 
K.  ScHoHE,  "On  the  ComiMiunds  of  Sulphur  with  the  Metals  of  thr 
Alkalies."  H.  W.  Schkuder  van  dek  Kolk,  "On  the  Mechanicnl 
Energy  of  Chemical  Combin.ition  :  Cnmbustion."  "  Kcply  tu  II. 
Devific's  Remarks  on  the  Authur  ^  l'ap<  r  nn  the  Theory  of  DisMicia- 
tion."  F.  MrLUK,  "On  a  peculiar  Mndc  i>f  I-orniaiion  of  Soynd 
and  on  a  MethMl  at  Counting  the  same."  R.  Weber.  "On 
Compounds  of  Chloride  of  Platinum  and  of  Chloride 
of  Gold."  K.  GoFPEL^Roiirw.  "On  .i  I'luore5.ccnt  Substance 
obtained  from  Fustic."  K.  I..  11  ^m  .  On  ihc  Refraction  of  Lifht 
and  on  the  Angle  of  Minimum  Ucviation  in  I'li-ims."  IL  Gbrlach. 
"  ContribatiaBa  to  dM  Mechanical  Theory  of  the  Voltaic  Crnicnl." 
HoM,  "On  anoNlUinarkable  EffcAs  of  Lightmni;."  J.  C.  PoooiN* 
pautr,  **  On  tba  Mnlaal  ReaaHm  of  Two  IndaOton  Machinca. 


VOTES  AND  QUERIES. 


AaJUm  Dvca.-^CoaM  y«a  kindly  iAfurm  me  at  to  the  beat  method 
of  atrining  on  the  aniline  dye«  erf  lenadi,  and  it  any  book  is  pablithed 
OB  the  manufaAure  ind  method  i>f  dyeinj;  these  colours  .'— W.  P.  B. 

Mordut  for  Oneii  oa  Cotton.— If  W.  T.  C.  will  send  his 
address.  T.  ChMteawertb.jttn..  Leleaattr,  will  aand  bin  the  required 

mordant. 

Mordant  for  Orcen  on  Cotton.— Ja  vieaa  dc  lire  dans  votrc 
dernier  Buincro,qtt'aadevoa  corretpondanta  eherche  •  avoir  le  pro- 
caM  tfMpHcalias  do  wiuvean  vert  tor  colon.  CoWBic  je  auis  aussi 
hien  telntttfler  qne  (abricant  de  produits  ehlmiqiiea,  Teaillex  dire  n 

vntre  c!icnt  de  m'cnvovrr  tiueloiic*  livres  dc  coton,  que  je  tcindrai  par 
m  n;  f  ill.!.;''  tn  n  1 MU  \vit.  C  1  inulus  un  rchantillon  dc  coton 
tcint  par  mon  pioCLiic.    Uuna  I'attcnte  de  vos  nosivrllca ;  vcuiUex 


re^cToir,  Monsieur  Ir  Din 


Cmvbl.    Uile,  Ic 


It  Janv..  1868.  [The  spccimaa  of  4ycd  cotton  mentioned  by  M. 
Oawel.  can  be  seen  at  our  oAce.] 
Wphenylamine. -CotiM  yoo  Inform  tne  how  I  might  make 

diphenylaminr  Thrre  -s  a  process  mentioned  in  "Watt's  Chem.  Diet."; 
but  so  experiM.r,  tl  .11  it  is  imrii'siblr  tn  use  it.  There  mu^t  be 
another  pl-m  nKiVme  it.  I  believe,  for  I  find  a  process  which  "speaks 
wf  comtr.c  ri.  i  j1  <;iphcni,  Uminc .    Ii.miwavc.  ',, 

Extra Aion  of  Oil, — Dyeing  Turkey  Red.  Wiltynu  kindly  inform 
Ma* cerremmdcnt  "li,  of  Notes  and  Queries  of  2oihol  OacctDbcr 
laat»that  if  be  will  eorretpond  with  tee  on  the  subjeA  on  which  he 

iafaiiva.  I  alMU  be  hapnr  to  mva  him  all  tnfarmation  

Rnaotra  Scnonouao,  Uaelt,Mgiwi,  3  Jan.  tan. 


Conatant  Galvanic  Current.— The  fotlown'ni;  obaervationi  m»y 

have  occurred  to  others,  but  not  ha\  inn  met  with  them  r^iblishci!  tliry 
may  be  of  value  as  lendinR  to  the  pcrfcCtiim  i  •  iir  'cicntit  k 
insirumenls.  by  providinu  the  source  of  a  constant  i;a''*n'C  current, 
of  large  quantity  and  very  i;reat  intcnaity.  The  bichromate  of  potaah 
battery  furnishes  a  current  of  RTcat  force,  and  its  aimpJicity,  economy, 
and  convrnirnce  of  man.iccniL-nl  wouIJ  mukc  it  preferable  to  tho 
double  8uid  hatitriri,  bin  lor  :i<  ■.v.irt  .1  constanty  » Iicn  a  current  of 
lar^  quantity  is  required.  Hsperimcniing  with  it  lately,  I  became 
satiaAco  of  the  cause  of  thia  deleft.  Although  there  may  be  a  large 
reservoir  of  liquid,  only  the  alralura  lietween  the  plates  is  a^tn  e,  and 
as  no  pas  beinc  given  off  there  is  no  circulation  ;  this  soon  betome.-, 
exhausted,  and  as  it  is  rc^.C'.^td  merely  hy  di^u-iion,  can  onlv  maintain 
a  current  cquis'alent  in  the  fresh  supply  of  liquid  thus  i>btaincd.  I 
therefore  oscdathtn  beaker  as  the  containing  vesael  and  placed  it  orer 
a  Munsen'*  burner  capable  of  maintaining  a  moderate  circulation  of  tho 
liquid,  ani  as  I  cxpeOrd,  the  battel^  now  cave  its  fullest  force  with 
absolute  i-onstancy  until  the  complete  exhaustion  of  the  cTcitin);  fluid. 
Mechanical  slirrinc  of  the  liquid  or  motion  of  the  plates  will  produce  a 
■imilar  result ;  and  thus  by  any  of  the  various  modes  which  may  be 
employed,  thia  battery  can  be  made  to  yield  a  curreat  more  po«rerful 
than  any  other  bnown  form,  withoat  giving  off  any  noaioaa  fa 
at  abaalmoly  conatant  aa  can  he  daaiiedir— jom  f.  SniMiri. 

MEETINGS  FOR  THE  WEEK. 

MoNnAV.— Medical,  S  p.m. 

  Society  of  Arts,  8  p.m.    Cantor  Lcf>urc»,  "  On  Fooi,"  hjr 

Dr.  Letheby.  I.rCture  i.  Varieties  of  Food;  their CMnl^ 
caJ  Composition,  and  their  Natrttis'e  Value. 
WaomiPar.  gaaiaBrof  Am.»pjB.  "ObHio  Iteyoruoftbe  Artiaana 
acleAed  to  visit  the  Paria  Universal  BtMbition  o# 
iRfi7,"  by  W.  Hawe*.  K%<\. 
—  GeoloKical,  N  p.m.  "  On  the  Speeton  Clay,"  by  John  W. 
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TO  CORRESPONDENTS. 


ir. /fir.f  Wi-r.i/'.T/'i.— Received  with  thanks.  A  proof  ihall  be  for- 
warded shortly. 

•V/ooNsfon/.— .Amonf:;it  mineralogists  the  iianw  moonstone  is  applied 
tn  one  of  the  varieties  of  felspar.  Finn  t|Hrimrni  pnaaoai  a  nWfl*^ 
\aii:c.  but  they  cannot  )e;;itim«iely  bc  Called  gem.  Adnfawia  ia 

another  name  for  the  same  Stone. 

/'<'.  I  Ki  .-Test  the  deposiu  for  nnte  of  aoda.  They  are  prohabiy 

"  tli-ilk  Stones." 

O.  Keiman  — Then  are  no  lets  than  52  sepofaie  piodoAa  of  tha 
dcstru(5t:vc  distillation  of  coal.  It  would  occupy  ncoriy  the  whole  oif 
this  column  to  Rive  the  list.  Or.  FraaUand'a  Lcftiwaa  on  Cnnl  Cae 
ircporird  in  ihi.%  journal  in  the  aprinfot  laat  year)  will       yon  fell 

information  on  this  point. 

;/.  D.  6'.— There  are  many  reasons  against  the  supposition  that  the 
chemistry  of  silicium  and  of  boron  w  ould  be  as  extensive  ss  that  of  car- 
bo.n  if  fully  ins'CStigatcd.  The  pascous  charaifter  of  the  oxides  of  carbon, 
as  contrasted  with  the  fi»ed  nature  of  the  siliciiini  and  horon  oviric!", 
and  the  difference  between  the  hydrogen  compounds  of  one  and  tho 
otIwiB,  are  much  against  the  view  which  aome  cheniala  have  adopted. 
At  the  aamc  time  it  most  not  be  forgotitn  that  the  mmbar  of  organic 
compounds  cuntalninK  ^iliciiim  \r,  incrca'sing  daily. 

S«r/>rlir.— Wt  h.iM  the  Imt  n  uMin  lo  bciiovo  that  the  rumour  of 
the  "oiatinOion,'' which  it  is  aaidis  about  tebeconfcnrad,  is  unfounded. 
1 1  wooM  ia  UA  ho  alnwat  an  imult  to  oftr  it  to  aucb  a  man. 

ir.  aaten.—Vt.  Odling  win  deliver  Four,Loftar«a  on  Chemical 
Combination,  after  Easter,  at  the  Royal  loatiltttion. 

,s(i(,',  It/.— Appiv  to  Ernest  Hatt,  Eaq..  DoaB  oT  thc  School*  St. 
Mary's  ilosrital  Medical  School, 

//,t/r<.-.— The  existence  of  native  sine  in 
« li:it  problematical. 

H.  Il.T.IUizkit. — Your  communication  hat  l>cen  forwarded  to  the 
required  address.  Vouwill  most  likely  hear  direA  by  post.  If  any 
dirhculty  occurs  about  sending  letters  we  will  communicate  throttgn 
this  column. 

.v.,  Hortoif.— Write  to  the  Secretary,  Burlington  House,  W. 

CommuNirnfioiis  have  httn  rtctivcd  from  Dr.  Muspratt ;  j.  C.  Lee; 
H.  R.  Marsden;  D,  Dawson;  Dr.  Quesncvillc :  S.  Rowland;  L.' 
Wondt ;  Rev.  J.  T.  Hurt:  J.  L.  Tcelstr-'m  ;  Kuncom  Soap  and  Alkali 
Company:  F.  C.  Cla)-ton  .  T.  Charlcs»cirth,  lun. ;  Capt.iin  W.  A. 
Ro^s:  J.  F.  Sprapue:  J.  How;  J.  Walker  iwith  enclosure);  Dr. 
Andrews  (with  enclosurcl:  V.  Cruse  ;  Dr.  Heranath,  F.R.S.-  Or.  W, 
Kcllner;  J.  Hulterficld;  R.  Nicholson;  C.  Calvert  and  Co.;  Rev. 
A.  RifiR;  Dr.  Letheby  (with  enclosure) :  \\'.  H,  Exall  i  with  enclosure) ; 
M.  Murphv  (with  enclosurel;  I  Urn  on  ;  J.  C.  Hell;  J.  Spra^juc 
(With  enclosufci;  K.  M.  Delf;  J.  Snillcr;  W.  J.  Day;  Professor 
Heaton.  C.  R.  C.  Tichborne  (  w  ith  enclosure). 

Bookt  /(rrrii'rif.—"  Street  Tramwavs  for  LendoaJ*  by  Charles 
Mackay.  LL.D.  London :  P.  S.  King :  "  Firat  Stan  in  Chmiitiy."  by 
R.  GMmnv,  FX-S.,  faatth  edition.  LoBdn :  cfiiir'*™'^*  "-^ 
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and  are  eaccllcm  for  haninc  aritkom  •  ihwa.   Q  jgjti2ed  by  GoOg  1 
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0^  SOML  POINTS  IN  CHFMICAL  GEOLOGY. 
By  DAVID  FORBES.  F.R.5.,  4tc 

No.  II.— Dt.  Stimy  Hunt's  OiOLOotc*t.*CttSMtSTitY. 


In  the  Chemical  Nr  v  s  cjI' October  4,  1867,]  commenced 
some  remarks  under  ihis  title,  for  the  express  purpose  of 
exciting  more  interest  in  the  application  of  chemistry  to 
.geology,  and  with  the  hope  of  st.nrting  a  discussion,  which 
might  at  the  same  time  enliven  as  well  as  elucidate  the 
«u^ed.  Accepting  Dr.  Hunt's  invitation,  his  views,  being 
the  most  recent,  were  first  seteded  for  consideration ;  and, 
ahliottgh  that  f^ntleman  nowappean  gjrutty  astounded 
at  my  presuming  to  dtfler  from  his  opinions,  It  ia  still 
highly  graUiying  to  find  that  he  has  at  last  condescended 
to  reply. 

As  this  rcp'y,  hi)\vc-viT.  n  nt.iirm  .ihsolutely  nothing 
which  can  in  any  way  attcCi  ur  luadiiy  liic  opinions  which 
I  have  already  expressed  on  the  views  of  Dr.  Hunt,  or 
even  require  a  reconsideration  of  the  arguments  upon 
which  those  opinions  weie  based,  I  am  enabled  to  reply 

tout  de  suite. 

Dr.  Hunt  adopts  a  line  of  argument  which  is  an 
elaborate  attempt  to  convince  his  readers  of  the  utter 
incompetent  and  ignorance  of  his  reviewer ;  yet  at  the 
same  time,  it  is  amusing  to  observe  that  the  chara(rtL;r 
and  tone  of  his  remarks,  in  conjundion  with  bis  studious 
avoidance  of  some  of  the  knotty  points,  and  more  im- 
portant arguments  brought  foru'atxl  in  opposition  to  his 
views,  are  strikingly  sugKstive  of  his  being  in  r»mty  111 
at  ease,  and  possibly  amided  with  a  presentiment  that 
there  may,  after  all,  be  some  rickety  points  in  his  theo- 
retical views. 

Men  wholi^'.•  in  ;<iass  houses  slidi;!!  no:  throw  stones; 
Dr.  Hunt's  accusauous  of  ignorasK*;  will  iippcar  strange  to 
those  who  have  paid  attention  to  some  of  his  sweeping 
as<!*'nions  :  amongst  others,  for  example,  when  he  t'lrsrhn- 
I-cmIK  declares  that  quart;  "can  only  be  gcner.i'L- i  ! 
aqueous  agencies,"'  gcologi^nts  will  infer  that  Dr.  Mere 
must  be  ignorant  of  the  most  important  l.-itt  that  qii.;:t,;  ;s 
f(-'.ind  in  nhundance  in  volcanic  l.iv.is  in  many  parts  of 
ihv  viorld,  .^.Ithough  not  in  Canada. 

Had  Dr.  Hunt  remained  contcnf  with  his  C.inadian 
lanrels,  he  would  probably  have  enjoyed  them  in  peace 
without  having  his  opinions  disputed,  but  when  he  now 
aspires  to  be  reco|;niied  in  EiJrope,  he  cannot  complain  if 
bis  views  be  critiosed  by  any.  or  all,  of  those  interested  in 
the  subjcift ;  an  ordeal  which  must  be  undergone  before 
he  can  expect  them  to  receive  general  acccpt.Tnce,' for 
surely  he  does  not  issue  them  as  axioms  or  oiacles. 

Europe  differs  greatly  from  Canada,  at'.d,  amongst  other 
thir!.;s.in  clnse  competition  being  the  order  of  the  d.iy.  No 
Dian  111  I-i;r.ipe  can  expect  to  retain  any  portion  of  the 
field  nf  hcit  nce  exclii!-!vcly  for  himself,  or  to  travel  alone 
cr.  any  uf  t)  t  tiu  r  v  di-n j:ent  roadsjwhich  lead  to  one  and 
the  same  scientific  truth. 

If  real  progress  is  to  be  nar'r  in  s.  icncc,  the  student 
must  reason  for  himself  and  not  be  content  with  ac- 
cepting, merely  on  authority,  opinions  which  are  in- 
consistent with  his  own  dedudions  or  experiments ; 
nor  should  he  be  deterred  by  the  opposition  to  be  ex- 
expcctcd  from  those  already  in  oASce  or  anthori^,  w  lio 
are  sure  to  be  jealous  of  intmdeni  on  what  they  ima^ittc 
to  be  their  own  domain,  and,  doubtless,  also  dislike  having 
their  peace  of  mind  disturbed  by  innovations. 


A  discussion  of  this  nature  may  be  carried  on  in  two 
ways  ;  either  by  considering  the  main  points  of  the  argu> 
ment  first,  before  engaging  the  minor  details,  or  the 
reverse.  Ur.  Hunt  preiers  the  latter  course,  whidi  no 
doubt  is  best  suited  to  the  defence  of  a  weak  cause, 
but  which,  as  his  ratber  rambling  remarks  in  last  week's 
Chbhicai,  N  Ews'  will  show,  is  not  cakuIa'-cJ  lu  convey 
to  his  readers  any  very  clear  idea  of  the  c^avl  pomU  at 
issue,  and  likely  to  contuse  bv  the  number  of  minor 
details  having  little  or  no  beting  <'n  the  mam  queKtiont. 

It  is  therefore  most  important  to  me  that  no  misunder- 
standing should  arise  as  to  the  exact  (Kiints  on  which  I 
have  presumed  to  differ  from  the  principles  of  chemical 
geology  which  Dr.  Hunt  has  recently  brought  before  the 
scientific  public  in  Europe. 

Expressed  in  as  few  words  as  possible,  I  objed  to  the 
following  of  Dr.  Hunt's  assumptions  or  asseitioni : 

1.  That  the  earth  is  solid  to  the  core. 

2.  I'hat  the  surface  of  the  earth  immediately  previous 
to  its  entire  solidification  was  liquid  bath  of  no  grmit 
depth  surrounding  the  solid  nucleus.* 

3.  That  the  ori^nal  atmosphere  contained  "  the  whole 
of  the  chlorine  in  the  form  «f  hydrochloric  acid — tlie 
sulphur  as  si;!;  Im; uas  acid." 

4.  That  tl'.ij  ;  rltness  of  the  sea  is  due  to  a  rain  of 
hydrochloric  icic]  '  flooding  the  half  cooled-cmst"  With  & 
highly-heated  .itui  deluge. 

5.  That  the  whole  of '•thecalcarcoii.-i  ';[ra'.a — the  marbles 
and  various  limestones  which  we  lind  on  the  earth's 
surface  " — have  been  pieclpitated  from  the  sea  by  carbo- 
nate of  soda. 

6.  That  all  the  magnesian  limestones  and  gypseous 
beds  wx  rc  formed  in  a  dense  atmosphere  of  carbcuBic  acid. 

7.  l  hat  quartz  **caa  only  be  generated  by  aqaeont 

agencies-" 

8.  "That  granite  it  in  every  case  a  rock  of  sedi- 
mentary ofi^n.** 

9.  i'hat  volcanic  loeks  are  merely  ordinary  sedi- 
mentary beds  melted  by  being  "depressed  so  that  they 
come  within  the  action  of  the  earth's  central  heat,  ' 

Any  minor  dilf  ;  - m.  e:,  fall  naturally  under  thf  <•  heads, 
and  I  may  add  that  the  perusal  of  Dr.  Hunt's  defence  has 
confirmed  me  more  than  ever  in  the  belief  that  the  above 
premises  are  unsound  -,  and  1  shall  now  endeavour  as 
concisely  as  possible  to  eiiamine  the  asgomeots  pra  4t 

tontrx. 

1.  That  the  earth  is  solid  to  the  core. 

Dr.  Hunt  seems  to  imagine  that  if  the  earth  is  not  solid 
to  the  core,  it  can  only  consist  of  an  immense  central 
sphere  of  molten  matter  covered  by  a  thin  external  crust 
or  shell :  for  he  wa.stes  all  his  arguments  in  attempting  tO 
up^et  this  theory,  to  which  I  had  never  given  my  adhesion. 
I  have  preferred  adopting  in  the  main  the  hypothesis  of 
Bunsen,  no  mean  authority,  and  when  opposing  Dr. 
Hunt's  view,  simply  asserted  my  opinion,  that  the  earth 
still  encloses  "  a  \  ast  reservoir  or  rtservoir^  nf  still  fluid 
igneous  matter  in  its  interior."  and  tliu  uiaia  argument 
wiih.wliich  I  support  this  opinion  is,  that  I  consider  lhat 
the  mo'.ten  lava  ejected  ftoni  volcanoes  must  be  derived 
from  some  such  source.  This  is  a  very  simple  but  comnion 
sense  view  of  the  case,  which  I  imagine  Dr.  Hunt  will 
lind  so!;iL  diiheviltv  in  icfutiiij;. 

i.  That  the  eariii")t  «;itrr-tce  immediately  previous  to  its 
entire  solidihc.'.t  i m  v  as  "  a  liquid  bath  of  nO  gfCat 
depth  surroundmg  the  solicl  nucleus." 
Hopkins  has  taken  into  favourable  consideration,  the 
supposition  that  the  earth  actually  was  solid  both  in  its 
centre  and  crust,  andyetmight  retain  fluid  igneous  matter 
in  the  intermediate  space,  and  taking  a  somewhat  simitar 

It  is  ntxtsaary  !■>  explain  hero  that  rtmiiv  oi  Dr.  Hunt's,  <'b>ctv«. 
t:on  ,  r:;fcr  to  a  previous  cammtuiicuiun  in  tKe  Ofttihtr  n-.irnbcr  of  the 
ftcf /"J,'!.  !/ Waf  it^inc.  and  nnt  lo  the  igbf^cqueot  one  in  the  Ciikmical 
News  cit  OclnLn-r  jili.  w h-.. Ii,  a",  is  diuinctly  stated  thcieiii,  is  i>niy 
*;tj  pplcnierlary  t<i  the  fi  r.nn.  ami  Ki  hr  tt.iil  in  ciinjunciii-.'n  with  the 
ta.nc  ^  ^t  Ur.  H  .Tit  in  iul;;r:s  in  the  ahvurJ  uicutation  lhat  Iba 
enr-.trntx  nf  that  ci-mmiinieal^'  n  "h:<ve  fi.r  some  u nknoWR rcSIBB bsHK 
withheld  fiem  the  rvadcTs  i>t  the  CiUMicv).  Nj-ws." 
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view  of  the  case  T  bc'irve  thfit,  even  allowing  that  the 
solidification  acti  ally  did  commence  at  the  centre,  that  il 
still  could  •AO-  have  reached  the  exterior  hcfore,  on  iHl- 
other  hand,  the  surfncf  ••«elf  had  also  solidifird  and  formed 
a  crust  commencin-.;  Ironi  thr  t  xtcrinr,  ciut-  lo  the  external 
coolinR  adion.  In  opposition  to  this.  Dr.  Hunt  states 
that  ■silicates  when  cold  arc  from  one-seventh  to  one- 
nxteenth  part  snore  dense  than  when  molten,  and  would 

once  sink  down  into  the  fluid  ma<^s  below,  and  further 
ad<h  that  no  crust  could  be  formed  unless  the  laws  of 
f^-xvitv  were  suspended.  1  do  not  know  vrhat  Dr.  Hunt's 
icli  ;is  tin-  Inu  »  of  gravity  may  be ;  but  would  Again  ask 
how  tar  hi:  imagines  a  crust  of  sp,  «*r.  2  6  could  sink  dowo 
into  a  molten  sphere  of  a  -,v     ,  5  3 

I  will  not,  howf.cr,  rtjit::!!  t'.iL-  other  ar(;umcnts  which  I 
ha'.c  H'ied  in  the  fi  1  ('/(i^'  l  .'■/i);,'irsi«f,  but  content  myself 
by  bnnjjinR  forward  one  not  before  employed  l>y  n\e  ih 
support  of  my  opinion. 

Some  experiments  which  I  am  nov,'  engaged  in,  on  the 
effedi  of  heat  upon  bodies  which  Contrafl  in  cooling,  i.e., 
which  are  more  dense  w  hen  cold  than  when  molten,  show 
kl  the  cases  tried,  that  7.  body  upon  the  first  application 
of  bieat  expands  and  continues  to  do  to  up  to  near  its 
melting  point,  when  it  contraAs  at  the  instant  of  fusion ; 
in  other  words,  although  the  f^ubstancc  whoi  CoUl  was 
heavier  than  when  molten,  yet  the  same  substance 
expanded  hy  heat  was  lighter  than  when  nuuten.  Thus 
fiomc  metals  were  found  to  float  about  (like  ice  upon  water) 
upon  tht:  MiriVnx*  of  a  molten  bath  of  the  same  metal,  into 
which  tkev  were  placed  in  a  he.Tipd  condition*.  It  appears 
probable  tl-.at  the  s.iinc  plienonien.i  wuiJii  nceount  for 
such  a  crust  as  Ur.  Hunt  disputes,  not  sinking,  but  floating 
on  the  molten  bath  below. 

That  the  earth  may  possibly  have  solidified  at  the 
centre  firsttis  not  disputed  by  mc,  nor  docs  its  so  doing  in 
any  way  tSbSt  my  thewetical  views.  The  objed  of  my 
observations  on  this  head  were  to  show  that  we  are 
altogether  too  ignorant  of  th«  diarsAcr  of  the  central 
mass  of  the  earth,  and  of  the  eflWt  likely  to  be  produced 
bv  such  enonnous  pressures,  to  be  enabled  to  re.ison  on 
such  iiisutTicient  d.^ta  with  jiu'  confirience  in  the  rcs.ull. 

3.  That  the  ori;^':nal  rit)no'-p!iere  eont.iint.d  "the  whole 
ot"  the  thlorii'.e  in  the  form  of  hydroeliloric  acid 
--tl'.c  sulphur  as  sulphuric  acid. 

The  perusal  of  Dr.  Hunt's  remarks  does  not  in  any 
way  tend  to  modify  the  conclusions  i  had  previously 
arrived  at  on  this  head ;  I  still  believe  that  chemists  will 
not  be  disposed  to  regard  an  atmosphere  containing 
enormous  volumes  of  sulphurous  acid,  steain«  and  oxygen 
in  excess,  or  ia  other  words,  which  resembles  a  great 
sulphuric  add  chamber,  as  probable,  and  as  Dr.  Hunt 
does  admit  that  they  would  slowly  unite  to  form 
Rolphuric  acic!.  it  merely  becomrs  a  (juestion  Of  time  «S 
to  whether  they  umteti  shnvly  or  quickly. 

The  arguments  1  advance  ar;aiiv  t  supposing  that  such 
an  atmosphere  ever  rhd  exist,  are  that  I  consider  lhaf  the 
culphur  would  unite  mainlv  with  the  lir:\\ier  metal- .  and 
the  chlorine  mainly  with  the  aikaline  metals,  and 
I  consequently  infer,  that  these  elements  never  vmox  into 
the  atmosphere  in  any  such  quantity  as  Or.  Hunt  imagines. 

Dr.  Hunt  in  opposition  atates  that  sulphides  could  not 
be  formed,  since  oxygen  was  in  excess.  Metallurgists 
know  that  snlpfaidee  are  far  less  easily  oxidisable  than  are 
generally  imagined,  and  that  they  are  produced  in  both 
blast  and  air  furnaces,  where  the  waste  gases  still  contain 
imcnnsumed  oxygen  ;  and  that  time  tS  an  impOItaot 
element  in  this  consideration. 

But  we  have  no  proof  wliatever  of  any  great  excels  of 
oxygen  in  the  primeval  atmosphere ;  on  the  contrary,  we 
knorrthat  »vaat  amount  of  the  oxygen  now  present  in 

•  As  a  metallurgist  I  have  frequently  observed  such  cises,  but  for  a 
lotiR  time  did  not  undenland  (he  explanation ;  I  have  to  thank  my 
frir-tl  Mr  fl.irl-ncy  for  dirc^ing  my  attcntinn  to  th<  behaviour  of 
Urssrmcr  5;ccl  un  icr  thef«  circumstanco^,  .is  it  gives  much  (rouble  to 
the  worlimen  by  pcriittently  floating  fai£h  on  the  Mirfacc  o(  ibe  malted 
tirel  (even  when  in  pieces  of  foNMbSaa  Siore)  » |o«f  SS  it*  tcmrcr- 
j^t^rc  it  below  its  futinfi  point.  ^  '  '  ' 


the  air,  must  have  been  derived  from  the  decomposition 

of  the  carbonic  acid,  when  the  immense  supplies  of  carbon, 
afterward;,  buried  in  the  various  scdimetr.ary  formations 
weru  extracted  from  tlie  .itmosphcre  by  liie  adion  of 
vegetable  hi'L-.  The  shqht  excess  of  oxygen  which  no 
doubt  \ea^;  present  v.  nul  i  fi:rthiT  b?  so  diffused  thrOUgt! 
the  enormous  Vvdiime  ot'  I'.irhctKi  nciJ,  nitro_;en,  and 
aqu<>(*ui)  vapour,  that  it  cannot  be  imagined  to  have 
exercised  other  than  a  most  feeble  oxidising  adion. 

The  carbonic  acid,  also,  being  so  infinitely  more  dense, 
and  present  in  so  ovcr>vhelming  qtiantity,  would  further 
»&  asa  powbrful  shield  against  the  very  oxidising  a{flioii 
which  Dr.  Hunt  lays  so  much  streSfc  «p»ii! 

That  the  chloriru-,  tlid  nOl  go  into  the  atmosphere 
as  Dr.  Hunt  irrta;iincs  (combined  with  hydrogen  as  hydro- 
chloric acid),  1  infer,  from  the  well  known  greater  .tttinitv 
which  it  has  for  sodium  than  for  hydrogen,  and  the  vola- 
tility of  sodium  would  be  far  more  likely  to  bring  it  in  COR- 
tadt  with  the  chlorine  than  with  the  silica. 

The  idea  that  the  action  of  the  feeble  excess  of  oxygen 
above  alluded  to,  in  connctfiion  with  silica  and  steam,  would 
prevent  the  formation  of  chloride  of  sodium,  is  not  o^  much 
weight  \  since  the  chloride  of  sodium  would  be  formed  as 
a  vapour  in  the  atmosphere,  whilst  .the  silica  renlaiiied 
bdow  in  the  earth's  mass,  in  the.  solid  form. 

But  Dr.  Hunt  ns\t  writes,  "  Evert,  if  its  Mf.  Foroes  Wp* 
poses,  the  cliloridr  of  fi>diiuti  were  lo  be  formed  in  the 
healed  atmoiiiiicic,  il  uuuld  be  precipitated  into  the  in- 
tensely heated  bath,"  &c.\  j<rcc:pitat(il  i  when  it  Would  be 
in  the  state  of  vapour  at  this  tpmperature, 

Metallurgt^ts  kR'.iv  how  ;ndi)iereni  ehloride  of  t-odnini 
is  v.'hefl  fused  with  sihcates,  and  to  this  property  is  due 
the  employment  of  what  is  termed  a  salt  cover  in  assays  ; 
however  well  the  salt  may  be  intermixed,  once  the 
mass  is  fused,  it  rises  and  swims  on  the  top,  and  (if  the 
heat  be  not  too  elevated,  jprotiaded.  as  to  volatiUxe 
it  entirely)  presents,  upon  cooung,  a  well  defined  crystal- 
line  crust  of  salt,  below  M'hich  is  found  the  unaltered 
silicate  slag,  and  below  this  again  the  button  of  metal, 
pure,  or  ni<ire  or  less  ir.  conibinatioii  with  sulphur,  arsenic, 
anliiaur.y,  Sc^:.,  as  tlic  case  mav  be;  thus  presenting, 
on  the  small  scale,  an  illustration  of  what  I  havt  sup- 
posed may  have  occurred  in  nature,  in  which  case,  also, 
the  coyer,  or  crust  of  salt,  wotild  aA  as  a  shield  against 
oxidation. 

In  a  potter's  kiln,  thevapourof  salt  under  confinement, 
merely  glares  the  surface  of  the  ware  to  a  minute  depth, 
:  and  this  \'ery  gla,ice  prote^s  the  silicates  from  further 
aOion :  but  both  the  potter's  kiln  and  Qoasoge'a  soda  pru< 
cess  are  worked  under  foreed  circumstances,  not  apnii, 
cable  in  this  argument ;  and  when  Dr.  Hunt  explains  that 
in  his  illustration  of  this  subje<fl,  he  merely  used  the 
words  '"•  if  ihc  elements  iccri-  made  lo  remt  uf-i^u  one 
another,"  is  it  not  rather  he  whn  is  trifling  with  tho 
subjc<fl  when  }je  sniiposcs  cor.dnions  which  nCVer  COIlId 
occur  in  nature  in  the  case  rercrred  to. 

4.  That  the  saltness  of  the  sea  is  due  to  a  rain  of  hydro- 
chloric acid,  '*  flooding  the  half  cooled  crust "  with 
a  highly  heated  acid  ^luge. 

This  assumption  requires  no  further  comments  than 
those  included  under  tne  preseding  head,  wbeie  I  have 
endeavoured  to  show  that  the  whole  of  the  chlorine  did 
not  ascend  into  the  atmosphere  as  hydrochloric  acid,  and, 
consequently,  could  not  flood  the  earth  with  the  hot  acid 
deluge  insisted  on  by  Dr.  Hunt. 

5.  That  the  whole  of  "  the  calcareous  strata,  the  marbles, 
and  various  limestones  which  we  find  on  the  earth's 
surface"  ha  \  e  been  precipitated  from  the  sea  by 
carbonate  of  soda. 

Geologists  have  long  agreed  that  sedimentary  limestones 
are  the  produds  of  the  aflion  of  organic  life,  and  micro- 
scopists,  in  confirming  this,  have  further  proved  that  they 
do  not  possess  the  charader  of  precipitates.  Dr.  Hunt 
eva4e>  any  reply  to  diese  objedions,  but  aska  a  ooestion  in 
return ;  requesting  to  know  what  becomes  of  the  acid  ia 
case,  as  I  co^tena,  animals  can  utilise  the  salts  of  liflic 
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cnntained  in  the  sen.  As  it  well  known,  snlii'rrjr  plays  a 
very  tmportant  pari  in  lual  economy,  cnicrin^  both  into 
the  composition  of  organism,  and  bi.in.;  also  L^ivfn  off  as 
sulphuretted  hvclr(j'j;en  in  the  L'sscm-.s  furni.  I  see,  there- 
fore, many  rc.is<rn--  lur  bclu  -.  animaU  do  assimi- 
Utc  the  sulp'i.ui  iti  iime,  wiiich  we  know  is  contained  in 
such  .1:1  L-^or-n.r.i'?  quantity  in  tbeoceuii 

6.  That  all  the  magnesian  limestone  and  eypaeoitt  ttrata 

were  fonned  in  a  denae  atmosphere  ofcarbome  acid. 
In  1846,  when  in  Sinninchatn,  I  was  informed  that 
for  some  yean  the  manufaAure  of  magnesian  prepani- 

tions  was  based  upon  thr  rc.-'iniis  cf  the  compounds 
of majinesia  with carbeiiii  a^iil  in  ,1 1. u:r.|'rcsscd atmosphere 
of  c.iiho:iic  aciil.  In  i^^ij,  Mr.  ()sb(>rii(.-,  a  gentleman 
conncitrU  With  a  similar  mauuiactuty  in  Ireland,  fully 
Confirmed  these  statements,  and  shortly  after  the  publica- 
tion of  Dr.  Hunt's  paper  in  the  CuiupUs  Keiidus,  Dr. 
Lawson,  i:i  i\:<--  course  of  conversation,  expressL-d  his  sur- 
prise at  Dr.  Hunt  being  unaware  of  this,  since  he  knew 
that  the  principle  bad  long  been  me  in  a  noann&dory  at 
Cork. 

Dr.  Hunt  has  further  applied  this  principle,*  and  iA>- 
tained  very  interesting  results,  which  be  considered  to  be 
the  cottoterparta  of  nature's  i)per^tiont;  and  remembering 
tbM  there  are  dolomite  beds  in  the  lower  lilnrian  strata  of 
Canada,  at  once  asks  feoIo((istB  to  believe  the  rather  hasty 
generalisation  that  all  the  ma^ne.sian  limestones  and  gyp- 
seous beds  were  formed  in  a  dense  atmo-sphcre  of  carbonic 

Gculu^^isf however,  well  knowing  liiat  the  grind 
developni'  i-.i  of  iriagnesian  limestones  and  gypseous  strata 
occurred  in  pt-riods  when  air-breathing  animals  existed  on 
the  surface  of  the  iMobe,  could  not  believe  that  these  ani- 
mals actually  lived  in  a  dense  atmosphere  of  carbonic 
acid  ;  and  had  some  of  the  more  modern  great  gypseous 
fomtations  occurred  in  Canada,  Dr.  Hunt  would  probably 
not  have  broaght  forward  this  theory. 

7.  That  quartz  "can  only  be  gienerated  by  aqueous 

agencies." 

Dr.  Hunt,  wiseh".  no  doubc,  does  not  t.ikr  .^r,;,-  nctito  uf 
my  arguments  a^aii.-t  ibis  assertion,  since  they  .iic  ijcU  , 
not  opinion-,  ;  ai.d  consist  merely  in  pointing  out  that  th"e 
voL-anic  3av.i>  of  It,il'.-,*Hungary,  Peru,  Bolivia,  Chili,  &c., 
contain  nluiruLmi  c  of  quart/,  often  in  well-defined  crys- 
tals. In  connection  \\  ith  this,  I  may  here  extract  a  pas- 
sage from  a  letter  received  front  Mr.  Sorby,  who  writes: 
"I  have  splendid  cases  of  recent  lavas  with  <|aa:'... 
both  in  the  shape  of  tmalt  crystals  and  as  roundLd 
masses,  like  those  Kccn  in  some  older  rocks,  and 
this  quart/,  in  both  cases  (crystals  and  rounded  masses), 
contains  splendid  glass  cavities  just  like  those  in  the 
felspars*  the  Arran  pitchstone,  and  the  various  lavas; 
thns  we  have  complete  proof,  according  to  my  views,  that 
quartz  both  can  and  has  crystallised  out  from  a  melted 
mass  of  rock." 

Now,  in  face  of  such  fads,  what  importance,  mav  I  ask, 
can  be  attached  to  such  of  Dr.  Hunt's  dogmatic  a>SL  riio')s 
as  "  that  the  composition  of  the  primitive  crust  would 
have  excluded  free  silica  ;  '  that  qiiarta  **iaalily  tberesult 
of  a  secondary  process,''  &c.  I 

8.  "  That  granite  is  in  eveiy  case  a  rock  of  sedimentary 

origin." 

Dr.  Hnnt  makoi  this  assertion  in  opposition  to  the 
opioitw  of  many  able  men  who  have  well  studied  the 
subjeft. '   If  he,  however,  only  founds  this  opinion  on 

the  presence  of  quartz  in  j-rnrite,  the  value  to  be  attached 
to  it  may  be  inferred  hum  the  remarks  contained  in  the 
preceding  paragraph. 

If  he  speaks  as  a  geologist,  it  may  fairly  be  inquired 
whether  he  considers  his  Canadian  experience  sufficient 
to  enable  him  to  arrivp  ?.t  such  sweepini^  if^encralisatioiis. 

Sir  Charles  Lyill  h.u.  stated  that  Uitlc  thin;;s  v. urc  e  s- 
sential to  a  geologist,  namely,  "to  travel,  to  travel,  and  to 

*  TnI*  Chsmigal  Nsws,  SepL  13^  tUf,  p.  14I. 


travel;"  and  such  .idvice  m.1^■  be  recommended  to  Dr. 
Sterry  Hunt  bcioie  he  ventures  again  to  generalise  for  the 
world  on  the  strength  of  a  locsl  knowledge  Of  a  very 
minute  part  of  the  sante. 

9.  That  volcanic  rocks  arc  ordinary  aedimenlary 
beds  melted  by  being  "depressed  so  tbat  they 
cone  within  the  action  of  the  earth's  central  heat." 

In  the  Ctologcal  Mogiiiiiit  I  ventured  to  linjuin-  of 
"  the  auijjor  of  this  ingenious  theory,  by  what  nictiianical 
arrangement  he  supposes  strata  on  the  surface  of  the 
earth  to  he  lowered  down  into  a  globe  solid  to  the  core ;  " 
and  .1  ■■  llow  are  we,  according  to  this  theory,  to 
account  for  the  fact,  that  volcanic  rocks,  taken  from  nnv 
quarter  of  the  world,  no  iit  r  how  far  distant  from  on.- 
another — from  Iceland  or  Terra  del  Fuego,  from  the 
islands  of  the  West  Indies,  or  from  those  of  Polynesia.— 
that  in  all  cases  such  rocks  possess  an  absolute  identity 
in  chemical  and  mineralogical  composition,  in  phy.sical 
and  optical  properties.  Can  any  geologist  be  expected  to 
believe  that  such  neks  have  been  fyrmtd  by  the  melting 
up  of  .1  mere  meckanical  eggregale  of' rock  ddbdt,  poa- 
sessing  no  analogy  whatsoever,  and  \^hose  chemical  cmn> 
position,  iS:c.,  is  known  to  vary  to  the  widest  imaginable 
extremes.'"'    (Questions  as  yet  unanswered. 

I'cf'ij L- 1 oncluding  these  remarks,  I  would  here  acknow- 
that  Dr.  Hunt  has  discovered  an  inaccuracy  which  occurs 
in  my  communication  to  (he  Geological  Mugosim,  where 
the  position  of  steam  in  the  imaginary  original  atmo- 
sphere is  by  accident  placed  below  that  of  air,  although 
steam  is  in  reality  lighter,  as  a  moment's  refledion  would 
have  shown.  This  error  has  not  the  must  minute  influence 
on  any  of  my  generalisitttoas.  a«  it  is  perfedly  immaterial 
whether  this  stratum  be  above  or  below  that  of  air. 

I  shall  always  be  reaJv  to  admit  at  oix<:  any  error 
which  may  be  found  in  niv  eomnniiiK.uions  ;  stut  Dr. 
Hur.t  is  quite  entitled  to  make  tin-  must  of  sueh  a  blur.der 
11  lie  thinks  it  will  support  his  views ;  at  the  same  time  I 
trust  that  he  will  also  be  equally  candid  in  cases  where  he 
may  be  found  tripping. 

Dr.  Hunt  alludes  to  a  rough  sketch  of  some  of  my  views 

contained  in  the  Gcologhal  Mag9tiHe%  but,  as  1  have 
already  accepted  the  invitation  of  the  Council  of  the 

Chemical  Society  to  give  a  lecture  on  chemical  geology 
(20th  February  ne\t),  Dr.  Hunt  will  thus  he  enabled  to 
take  my  \  icws  into  full  consideration,  :iiui  .ifier  Lom]>aring 
tlum  with  his  own,  I  trust  will  give  us  the  bi^nefit  ot  his 
scrutiny;  for,  as  1  regard  the  ultimate  objiii  of  all  my 
labours  as  being  the  attainment  of  scicntihe  liuth,  I  am 
as  fully  prepared  to  be  corrected  in  points  where  I  mav  be 
proved  to  be  wron;;,  as  to  defend  those  which  I  hold  lo  be 
right. 

London,  Jaooary  sotb,  iS63. 


Simple  Method  for  the  Extradkion  of  Phosphoric 
Acid  from  Glass. — From  a  consideration  of  the  nature 
of  either  the  basic  oracid  •  materials  used  in  the  manu- 
fa^ure'of  glass,  the  presence  of  phosphoric  acid  in  this 
substance  would  naturally  he  snspcAed,  but  aslkr  a*  I 
know,  this  acid  does'not  enter  for  certainty  into  any  of 
the  anslvftc!.  of  glass  hitherto  published ;  t  am  therefore 
ind  . 1^1.1  t  ,i  describe  the  following  simple  process  for  its 
exit  act. un.  Pound  the  glass  to  be  examined  extremely 
fine,  and  shake  it  up  with  twice  its  volume  of  \vi.-ak 
ammonia,  and  allow  it  to  rest  until  the  fiuiH.£uatant 
liquid  is  clear,  which  will  be  in  about  24 hours  afterwards  ; 
the  clear  liquid  is  then  ready  for  the  molybdenum  test.  By 
this  process  I  have  already  deteded  pi.  •  j  iioric  acid  in 
German  glass  test  tubes,  in  Bohemian  combustion  tubes, 
and  in  several  other  glasses,  into  the  manufacture  of 
which  lead  does  not  enter.— U'  i7/i«WM  Sk<:y,  Ntw  Zealand . 


•  See  in  s  foitser  paper  entitled.  «0b  the.propBrtjrof  siHisie  anil 
Tuncstie  Acids  to  r«taia  PtMqkboric  Acid,  &s.,Chem.  News,  Vol. 

Digitized  by  LiO 


I 


Jf  

ON 

HEAT  AND  COLD; 

A  COVKSB  OF 

SIX  LECT.URES' 
{Adapted  to  a  yuvemU  auditory), 

DELIVERED  AT 
THE  ROYAL  INSTITUTION  OF  GREAT  BRITAIN, 

{CHiasTitAS,  ttor-ti, 

BY 

JOHN  TYNDALL.  Esq.,  LL.D..  F.R.S. 

LECTfRK  III. 
(Cominncd  from  page  32.) 

The  Gcyaera  of  Iceland. 

I  want  to  show  you  now  how  it  is  that  ice  can  bcli.ive 
like  treacle,  or  honey,  or  tar  -how  it  is  that  it  behaves 
like  lava,  or  paste,  or  a  viscous  body.  In  order  to  make 
this  plain  I  have  asked  Mr.  Cottrell  to  bring  me  in  a  mass 
of  ice;  and  I  hope  to  be  able  to  show  you  by  experiments 
IB  this  room  that  we  can  make  ice  behave  almost  like  a 
piece  of  paste — that  we  can  monld  it  into  any  form  we 

?»lease.  Here  is  our  ice,  and  we  will  place  it  on  the  table 
n  this  blanket.  It  is  clinging  to  the  blanket,  hclnji,  in 
faft,  frozen  to  it.  I  will  show  you  how,  from  an  apparently 
little  thinj;.  we  can  <;ot  an  explanation  of  a  fad  observed 
in  the  glaciers.  This  explanation  is  due  to  a  little  fad 
first  observed  by  the  Rrcatcst  experimental  philosopher 
that  this  world  ever  produced — a  man  who  is  to  my  fcclinf; 
almost  living  here  amongst  us  at  the  present  moment — a 
man  who  ledured  to  the  boys  here,  and  who  himself  had 
all  the  tenderness,  and  all  the  brightness,  and  all  the  joy- 
ootoeat  of  a-  bdy.  I  say  tt  is  by  a  little  observation  of  this 
^i«at  man  that  we  are  able  to  explain  those  fads  observed 
ID  conaedion  with  the  glaciers,  and  to  show  how  it  it  that 
a  body  so  brittle  as  ice  can  behave  almost  like  lava.  I 
will  show  you  the  brittleness  of  ice.  I  have  here  a  pointed 
instrument,  a  small  awl,  .md  if  I  prick  this  into  the  ice 
you  see  that  it  chips  otJ  little  pieces,  ar,d  that  the  ice 
breaks  as  clearly  as  any  crystal  would  break.  Now  just 
observe  what  occurs  amonj;  these  t;l*«-"iers.  If  wc  make 
accurate  measurements  upon  this  vur  tit'  giiit'^  we  ascer- 
tain a  very  striking  fact.  Vou  see  in  the  diagram  n  great 
white  glacier.  Here  you  see  another,  and  you  see  another 
there.  I  measured  the  width  of  the  first  glacier,  and  it 
was  1,134  yards.  The  second  glacier  is  835  yards ;  and 
the  third  638  yards.  If  you  add  these  together,  the  sum 
of  the  widths  of  these  three  tributaries  of  the  Mer  de  Glace 
is  2,597  yards.  Now,  nil  of  these  three  tributaties  of  the 
Mer  de  Glace  are  squeezed  into  a  space,  which  measures 
only  \  .xrds. —  a  channel  o:ily  one-third  of  the  width  of 
the  sum  o:  the  three  tributaries.  Now  it  is  one  of  the  won- 
derful properties  of  this  ice  th;;t  it  can  he  thus  squee.'ed 
into  a  narrow  bed.  If  wc  take  a  number  of  stakes  and  set 
them  in  perfectly  >;trni;:ht  line  across  this  channel,  and 
allow  them  to  remain  tiicre  for  a  day,  and  observe  their 
position  on  tlie  following  day,  we  shall  find  thattbey  are 
no  longer  in  a  straight  line.  In  the  observation  that  was 
made  there  were  no  fewer  than  s6  stakes  fixed  in  the  ice 
in  a  straight  line.  The  stakes  nearest  one  side  of  the 
glacier  moved  at  the  rate  of  7  inches  in  a  day ;  the  next 
stake  moved  at  the  rate  of  8  inches  the  next  13  inches— 
the  next  13  inches — the  next  19  inches,  and  the  next  20 
inches  ;  and  then  the  speed  be;;aii  to  fall  olf.  and  fell  back 
to  15  inches  at  i!ie  oliiersiile  of  the  f;l.iLier.  These  num- 
bers prove  a  id-i  \'.  hiLh  1^  aho  cib;,er\ed  in  the  c.se  of 
rivers—that  the  middle  of  the  line  moves  more  quickly 

*  Reported  verbatim,  by  pcnsuwion  of  the  Author,  for  this  joumtl. 
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than  the  sides.  In  the  same  way,  as  was  proved  by  Prin- 
cipal Forbes,  the  top  of  the  glacier  moves  more  quickly 
than  the  bottom,  or  the  part  nearest  its  bed,  which  is 
held  back  by  the  friction  of  the  bed.  When  1  visited  the 
Mer  de  Glace  in  1837  there  was  a  precipice  of  tee,  and  I 
measnred  the  motion  of  that  precipice  at  the  top  and  at 
the  bottom.  The  top  stake  moved  6  inches,  while  the 
middle  stake  moved  4i  inches,  and  the  bottom  stake  moved 
3)  inches.  This  shows  that  the  top  of  the  glacier  moved 
Fig.  more  quickly  th.iti  its  fifot.   l  utther- 

/  more — and  i!ns  is  apointuf  <;reat  im- 

/  /     poriance— if  you  had  a  river  flowing; 

/  /'  /  through  a  straight  valley,  the  middle 
/  /•'  /  of  the  rj\er\MJuld  be  its  point  of 
I    I  {       (  quickest  motion ;  but  if  you  had  a 

1     I  '\      1  river  flowing  through  a  valley  of 

\    \  \  ^  \          this  kind   (Fig.   .\)   the  point  of 
\     \.      \         quickest  motion  would  be  alw.iys 
\      >\    \       that  point  where  it  is  Gbrved.    It  is 
\     v\  \    exactly  the  same  witfi  a  glacier. 
\       \   \    '  his  pn  a  large  scale  will  represent 
J      '.  I     ]  J  the  bed  of  the  Mer  de  Glace  from 
/       ;  )    I    actual  measurement.    .\t  the  parts 
/       ! /    /  r"^"t  "f  swiftest  motion  is 

/  J/  /  really  the  centre  of  the  glacier. 
/  /f  ^  /  Here,  a{;ain,  at  u  and  <•,  the  point  of 
/    /.'      /  swiftest  motion  is  on  one  side  of  the 

j    [  ;      I  centre.   Here,  again,  at  6,  it  crosses 

•^11;      1  to  the  other  side  of  the  centre.  The 

\    Y'.      y         dotted  line  is  the  centre,  and  the 
\    \>     \        continuous  line  marks  the  points  of 
\  \     I       the  quickest  motion  on  the  Mer  de 

Now.  how  is  it  that  a  glacier  i  ;  thus  able  to  behave  as 
a  river  ?  W  e  will  see.  I\\  ill  no^'.■  cut  two  pieces  from 
this  block  of  ice.  Wc  see  tl..i;  the  ;ee  i>  now  meltinj^  in 
the  atmosphere  of  this  ri»oni.  and  there  is  no  surplus  cold 
in  it  to  enable  it  in  freeze  ai;ain  ;  and  still,  stranfje  to  say 
— (and  this  was  the  observation  that  Mr.  Faraday  made) 
— if  we  place  those  pieces  of  ice  together,  though  tho 
surfaces  are  now  melting,  they  instanUy  freeze  together. 
Although  there  is  no  surplus  cold  in  the  ice,  the  mere  oricg- 
i  ng  them  together  causes  the  film  of  water»  which  a  moment 
ago  was  moisture,  to  become  ice.  This  curious  freesing 
together  has  received  the  name  of  "  regclation,"  a  term 
for  which  those  who  first  worked  at  the  subjeift  were 
indehii  ,!  to  Dr.  Hooker.  In  consequence  of  this  freezing 
to;,'ethcr  you  can  atfhially  convert  snow  into  ice.  Every 
boy  knows  t!ie  state  of  snow  which  is  fit  for  a  snowball. 
It  oufjht  to  be  soft,  and  yet  by  proper  pressure  you  can 
make  H  periedly  hard  if  you  are  w  ickedly  inclined.  Now, 
I  have  no  snow  here,  but  I  will  try  and  obtain  snow  by 
scraping  the  surface  of  the  ice.  In  this  way  I  get  a 
kind  of  snow,  and  here  is  a  flannel  in  which  to  receive  it. 
I  will  take  this  snow  and  put  it  into  a  proper  mould  c  D,  and 
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squeeze  it  together.  In  the  absence  of  real  snow  1  make 
the  snow  required  for  the  experiment  by  crumbling  the 
ice  in  this  way.  I  will  now  make  a  snowball,  and  I  am 
enabled  to  do  this  by  the  power  which  the  small  particles 

of  ice  have  of  freezing  together  in  the  manner  I  have  just 

indicated.  I  cannot  by  my  hand  squeeze  stronjjlv  enough 
tlie  mould  cnntainini^  these  particle:-  i  1'  -.^r:p..:I  ice; 
and  therefore  I  will  place  the  mould  under  the  hydr.iulic 
press,  as  this  maihine  is  called.    In  tins  way  I  hoyv  to 

^Uia  a  snowball.  [The  operation  described  was  thes 
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performed,  and  the  monld,  on  being  withdrawn  from  the 

Eu,  was  found  to  contain  a  ball  of  solid  ice]  Now, 
ewe  have  a  snowball  (u),  such  as  you  have  nuver  seen 
bct'orc,  and  this  is  due  to  the  faci  that  on  bringing  the 
surfaces  of  the  little  particles  of  ice  in  contadl  they  freeze 
together.  This  is  not  an  ordinary  snowball  at  all,  and  it 
it  one  which  no  boy  would  like  to  be  hit  with.  It  is  a  ball 
of  solid  ice,  produced  from  the  small  particles  which  have 
fro/en  together  in  virtue  of  this  wonderful  property  called 
regelation ;  and  it  is  in  virtue  of  this  property  that  ice  on 
the  surface  of  water,  though  shattered  into  pieces,  will  mend 
itself:  and  all  the  tcarings  and  ruptures  of  the  f^lacicrs 
■re  mended  by  means  of  this  quality  of  regelation  which 
txt  discovered  by  Mr.  Faraday.  I  have  here  several  ex- 
periments arranged  to  illustrate  this  subje<fl.  [Particles 
of  scraped  ice  were  then  moulded  into  the  form  of  rings 
and  hemispherical  cups,  by  the  same  means  as  had 
been  employed  in  the  produfkion  of  the  solid  ball.  Two 
hemispherical  cups  were  afterwards  placed  with  their 
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edges  in  conta^,  when  they  froze  together  and 
formed  a  hollow  sphere  of  ice.]  These  experiments 
will  show  you  on  a  srrwil  scale  how  possible  it  is 
for  particles  of  a  substance  pcrfeftly  brittle  to  freeze 
together  wherever  they  touch,  on  account  of  the 
substance  possessing  the  power  of  regelation.  You  see 
that  a  substance  of  this  character  behaves  as  if  it  were 
not  brittle  at  all,  and  ads  like  a  paste.  In  this  way  we 
might  make  statuettes,  or,  in  fad,  mould  the  ice  into  any 
form  we  pleased.  You  might  drink  out  of  these  cups, 
and  the  ice  of  which  they  are  made  would  cool  the  water 
for  you.  I  am  sorry  I  have  not  a  little  cooled  wine  to 
offer  you  from  a  cup  of  this  kind.  (Laughter.)  I  have 
made  champagne  glasses  and  all  manner  of  things  by 
thus  compressing  i  ce.  In  this  way  by  these  small  ex- 
periments we  illustrate  and  make  plain  to  ourselves 
those  wonderful  things  that  go  on  among  the  glaciers  of 
the  Alps  ;  and  we  entirely  clear  up  the  difficulty  as  to  how 
it  is  that  a  body  so  brittle  as  ice  can  behave  as  a  viscous 
body.  1  must  now  leave  this  subjeC't  of  ice  and  its  pro- 
perties. 

There  is  in  operation  before  you  an  apparatus  for  illsu- 
trating  the  adior.  of  the  geysers  in  Iceland  ;  and  in  the 
other  room  is  a  beautiful  painting  of  the  geysers,  pre- 
sented by  our  president.  Sir  Henry  Holland,  who  was 
there  in  i8io  with  Sir  George  Mackenzie.  In  a  short 
time  this  tube  will  throw  out  a  column  of  water,  but  I 
do  not  think  I  shall  be  able  to  make  the  operation  plain 
to  you  in  this  ledure.  When  Sir  Henry  Holland  and  Sir 
George  Mackenzie  visited  the  great  geyser.  Sir  George 
Mackenzie  supposed  that  the  geyser  had  underneath  it  a 
great  cavern,  and  that  this  was  partly  filled  with  water, 
the  geyser  itself  being  a  tube.  He  supposed  the  water  to 
become  heated  beneath,  and  the  steam  to  force  the  water 
up  into  the  tube.  This  is  the  theory  given  by  Sir  George 
Mackenzie  ;  but  it  is  not  at  all  necessary  to  suppose  the 
existence  of  this  cavern.  The  spring  itself  has  built  its 
own  tube,  and  the  tube  is  a  sufficient  apparatus  to  pro- 
duce these  wonderful  eruptions  that  astonish  everybody 
who  has  ever  seen  them.  The  geyser  tube  is  represented 
here  in  sedion  (see  Fig.  8).  It  is  seventy-four  feet  deep,  and 
is  lined  with  a  most  beautiful  plaster.  It  opens  out  at  the 
top  into  a  basin  fifty-two  feet  wide  in  one  direction,  and 
sixty  feet  wide  in  the  other.  [The  apparatus  for 
illustrating  the  geyser  was  then  put  in  adion,  and 
a  thick  stream  of  boiling  water  was  presently  cjeded 
upwards.  (See  Fig.  61].  Now  I  must  make  another 
eruption  for  you.  I  want  to  produce  an  imitation  of 
the  spring  called  the  sirokkur 
ishown  in  sedion  at  Fig.  7). 
This  is  a  very  celebrated  spring 
which  you  will  see  in  Sir  Henry 
Holland's  painting  beside  the 
real  geyser.  (I  must  explain  in 
the  next  ledure  how  it  is  that 
we  have  two  fires  in  this  ap- 
paratus.) It  is  usual  for  the 
natives  of  Iceland  to  stop  the 
mouth  of  the  strokkur  by  throw- 
ing in  cU)ds.  I  will  nov.-  imitate 
that  pradice  by  putting  in  a  cork 
at  the  end  of  the  tube.  In  n 
short  time  the  cork  will  be 
ejedcd,  and  I  should  not  be  at 
all  surprised  if  the  water  reached 
the  ceiling.  I  think  the  last  ex- 
periment made  at  the  strokkur 
was  made  by  Commander  h'orhes. 
He  wrapped  a  leg  of  mutton  in 
a  towel  and  stopped  the  mouth 
of  the  strokkur  by  mean.s  of  that 
leg  of  mutton.  The  leg  of 
mutton  came  out  well  cooked, 
and  was  projected  to  a  great 
height  in  the  air.  Various  people 
have  estimated  the  height  of 
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ihett  cn^ions  in  Iceland.  Sir  Henry  Holland  telU  me 
that  he  nw  one  of  more  than  one  hundred  feet ;  and  Sir 

George  Mackenzie  Rives  ninety  feet  as' the  height  of  the 
eruption.  The  earlier  observeru  made  the  height  very 
much  more.  Two  Danes,  named  Aulafscn  anii  P.u:; -on. 
who  were  the  first  to  observe  the  height,  state  tiiai  tiie 
geyser  pitched  its  water  to  a  heij;ht  of  360  feet.  Two 
observations,  which  mav  be  regarded  as  perfedly  trust- 
worthy, were  made  by  Bunsen.  of  Hci.-K  Ihurg,  and  the 
1f;.,-hi  was  measured  by  a  theodolite.  In  the  lost  of  these 
(  ij-t-rvations,  which  was  made  on  the  i6Lh  of  July,  184I, 
the  height  was  estimated  at  162  feet,  and  we  may  rely 
upon  this  obnHvatiott  as  being  accurate.  Now,  as  I  have 
eajd,  the  tube  of  the  geyser  is  the  cause  of  the  emption  ^ 
and  when  we  see  an  eruption  produced  by  a  small  tube, 
as  in  this  model,  we  may  rcj;;»rd  il  as  proved  that  it  alone 
is  a  sufticient  cause,  and  (hai  there  i!>  no  need  for  the  sup- 
position that  then:  .h  a  c.i.m:[ii  uudLrnc.ith.  Liur.scti  sus- 
pended thermometer.s  at.  vaiioui  Jcptlis  beiow  the  b.isin  <jI 
the  geyser  to  ascertain  the  temperature  of  the  wattr.  I 
have  marked  on  thi»  diagram  the  various  temperatures 

Fig.  8. 


which  he  founil  .Tt  diiT^ n  nt  <!epth*.  At  tlie  top  \he  tem- 
perature was  8'45  C,  .Hid  extcndL-J  to  izb-y  C .  as  the  di  (>;b 
increased.  Now,  ho\r  is  it  that  the  waitr  docs  not  boil 
in  the  geyser  when  the  it-tuperalure  is  over  100'  C  ?  Mvery 
boy  here  will  be  abit  to  tell  me  that  it  is  because  the 
water  at  that  depth  has  to  bear  not  only  the  pressure  of 
the  atmosphere,  but  alsg  of  the  mass  of  water  which  is 
above  it  in  the  tube.  For  this  reason  it  cannot  boil  at 
the  teiDperatwe  whicii  Uunsen  aseettaiocd.  At  the  depth 
at  which  the  water  in  the  geyser  was  found  to  have  a  tem- 
perature of  i26'5'',  the  boiling  temperature  would  be  I36^ 
At  no  pi'ir.t  does  the  temperature  of  the  water  reach 
the  boiling;  ])(>int  for  the  prcE-.-^iiic  xi>  w  hicli  it  is  subjcLiL-ii. 

fAt  this  st.igc  of  the  lecture  tlit-  cor);  llcw  from  tne 
niui:th  i)f  tlie  model  of  the  strukl.ur.  .and  a  copioi;?.  strtvim 
of  boiling  water  was  projected  to  tiie  cciiing  of  lUc 
theatre.] 

I  must  defer  the  explanation  of  the  aAion  of  geysers 
until  the  next  ledur^. 


DR.  L£THEBY  Qli  FOOD. 

Leciuu  I. 


{noH  otm  own  fttrohTEtt.) 

On  Monday  evening,  the  aoih  instant,  Dr.  Letheby,  at 
the  rooms  of  the  Society  of  Arts,  John  Street.  Adelphi, 
delivered  the  first  of  a  scries  of  four  ledures  "  On  Food." 
The  Chairman— W.  Hawes,  Esq.  President  of  the  Society 
— having  briefly  introduced  the  leAuicr  as  "our  bett 
authaiiQr  on  the  subjeA  about  to  be  illustcated,"  Dr« 
Letheby  commenced  his  ledure  by  ob«erving  that 
the  economy  of  foufi  v.'.is  a  subjc*.':  of  national  importance  ; 
that  muscular  blrenglJi  vv.is  10  cip.ial  withthi-  amount  and 
quality  of  food  taken  into  tin  b<,  l\';  ami  that  calamity 
and  ac\ual  want,  the  abscntc  ol  pr<ip.  r  chct.  the  neglect  of 
protcctuiri  a;;ainst  v.catlx.T.  and  disordered  sanitary 
appliances,  felt  heaviest  upon  those  least  able  to  bear  the 
burden.  Bad,  however,  as  the  immediate  consequences 
'are,  they  are  nothing  to  the  sickly  race  which  comes  after* 
wards.  We  must  not  overlook  the  nuiriti\T  value  of  our 
raw  naterials  of  foods,  and  we  must  tberclbre  endeavour 
to  ered  a  ^aiidaid  of  comparison  between  dififerent 
articles.  The  ere^n^^  this  standard  is  a  subieA  of  the 
greatest  difticulty.  First,  where  Some  article  may  be 
t  ir-sidcred  without  any  other— milk  or  bread  for  example, 
l  lic  n  tiif  dit:ik.LiUy  is  th.;t  the-  proportions  of  these  several 
C' ir.stitucncies  differ  in  a  ^^'ri  at  di  L;rt  i  t'lom  thecon  -  titiients 
ol  moi.t  other  articles  by  certain  different  prupcjrtions 
of  the  sc. cr.il  c<.>nstituents.  Again,  as  nitiu^cnons  matter 
in  food  IS  the  most  important  objett,  chemists  ask  how 
much  nitrogenous  matter  is  there  in  any  given  article  of 
food  ?  Uut  even  this  test  was  not  correS,  even  though 
it  bore  the  support  of  Liebig,  lor  upon  his  principle  that 
an  adult  must  take  into  his  firamc  per  diem  i,aoo  grains 
of  nitrogenous  matter ;  provided  that  he  lived  solely  on 
beer  or  porter,  he  would  have  to  drink  180  itoonds  of  the 
said  liquid  to  mske  up  the  required  number  of  grains. 
The  question  noi.v  (.nmes,  what  is  the  exad  relative  pro- 
portion of  nitrogen  .mdi  arbon  necessary  to  sustain  man 
'  .  it)ioiit  much  labour.  Dr.  Lyon  I'l.ivlair  has  soug'nt  in 
our  workhouses,  Ur.  Edward  Siiiitli  aniL.nf^st  the  Lanc  a- 
:hire  weavers,  to  see  the  minimum  a  person  t.tn  exist 
upon.  Dr.  Lyon  Playfair  says  4,100  grains  of  carbon  to 
grains  of  nitrogen  ;  and  Dr.  Edward  Smith  (who 
observed  the  Lancanshire  weavers  just  at  the  point  when 
the  food  was  (hiling  to  support  life;,  that  the  proportion  an 
adult  woman  required  was  3,900  grains  of  carbon  and  ite 
grains  of  nitrogen ;  whilst  for  an  adult  man  4.300  grains 
of  carbon  and  200  grains  of  nitrogen  were  required  ;  the 
avcra<;c  of  which  is  4.100  grains  of  carbon  and  igo  grains 
nitrogen  (thus  agreeing  with  the  statement  of  Dr.  Lyon 
Flayfair),  contained  in  two  pounds  three  ounces  of  bread. 
This  st.itemcnt  almost  af;rees  \s  iiti  another  set  of  observ  a- 
tions t.ikrn  r,n  .1  different  priiiciple  ;  but  as  re^iards  the 
chen'iieal  propertli  s  of  the  nutritive  value  of  food,  it  may 
be  convenient  to  observe  that  the  relative  proportions  of 
the  two  in  any  article  -must  be  as  too  of  carboa  to  s(  of 
nitrogen. 

I  will  now  proceed  to  take  a  glance  at  the  various  kinds 
of  food,  first  of  all  remarking  tbat  there  is  no  such  thing 
as  animal  food,  but  that  all  food,  diredl;^  or  indkeftly« 
belongs  to  the  vegetable  kingdom.  Animals  have  no 
pov\'er  to  eonstruA  food ;  their  fundions,  instead  ofbdllding 
up,  pull  down  food,  and  although  therefore  whilst  W*  aw 
citing  meal  we  may  say  we  ate  eating  animal,  yet  indi- 
rectly we  are  eatin;:  apim..!  f,,iid  ;  and  it  is  with  this  pri- 
mary idea  that  ali  food  beloiujs  to  the  vegetable  k;nj;doan 
that  I  commence  my  review  of  tlic  raw  materials  of  food. 

Wheat  is  the  first  and  the  most  important.  There  .".re 
two  kinds,  the  summer  and  the  winter  wheat.  Seasons, 
soils,  and  climates  aiJeA  the  quality  of  the  crop ;  the 
wanner  the  weather,  the  richer  the  gtatn.  Here 
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(poiDtiog  to  Uie  wall]  is  t  diagram  showing  the  coMtnC' 
tma  of  wheat.   A  cone,  the  outer  covering  of  wbidi  !■ 

composed  of  fibrtnis  and  wocidy  maliL'f.  in  the  interior  of 
which  a  farin.i  pcculjar  in  lurni  is  to  be  observed. 
There  arc  v.^rious  kinds  t.i  wheat,  the  best  w  lutc  tails, 
fine  pollards,  coarsr  pijUards,  and  br.iii  ;  ar.d  .iltljoURh 
taken  per  bushel  the  bran  is  the  cheapest,  yet  taken 
as  per  20  lb?.  It  IS  I'ouiul  it  be  dearer  than  many  shades 
super;or  q'.i.ility.  Or.  I.etb.eby  then  went  into  the  details 
of  the  chemical  compoKition  of  wheat,  showing  that  it 
was  composed  upon  a  principle  which  made  it  a 
miMt  wholesome  food,  stating  that  the  relative  pro- 
pottiont  of  nitroi^en  and  carbon  were  as  1  of  the 
tDratr  to  6|',tl»  of  the  latter.  He  also  observed  that 
wliilst  the  best  wheat  was  made  into  fiour,  be  thought 
tbcve  WM  a  faft  which  pioved  that  the  eoaner  klads  were 
rather  too  much  negleded,  for,  in  proportion  as  we  went 
lower  down  the  scale  in  coarseness  it  was  found  at  the 
same  time  that  the  quantity  of  nitrof^enous  matter  increased 
in  a  larj^e  det;ree.  iJr.  l-ciheby  then  successively  went 
through  tile  \  anous  kinds  i.i'  L;r.-iins.  barley,  oats,  rye, 
mai/e.  rice,  showm;^'  in  each  case  the  chemical  compo- 
sition which  indicated  thrir  respeklivc  nutritive  values; 
showing    the    reasDns    th.it    thev    eitliei    jHjssessed  no 

gluten,  or  else  too  much  tat — why  it  was  impossible  to 
make  them  into  bread  ;  showing  also,  as  in  the  case  of 
'  rice,  that  a  combination  with  some  substance  containing  a 
great  amount  of  nitrogenous  lOtXttt  was  requirt'd  to 
make  titem  paiauble;  pasting  to  a  consideration  of 
■Bccnlent  vq^tabteSr  devoting  some  epace  to  the  con- 
■tderation  of  the  potato,  stating  what  an  ellisftnal  remedy 
it  WS'^  .ig.iinst  scurvy,  and  saying  a  fewwotds  respecting 
the  other  well  known  vegetables ;  then  proceeding  to  a 
brief  consideration  of  fish  fiM)d  ;  and  turning  his  attention 
lastly  to  .minial  food,  referred  to  t):  .-  prelerence  L;iven  by 
the  poorer  classes  to  h.^con  instead  <4"  butcher's  iiiua;,  for 
the  reason  that  it  was  cheaper  to  bu;,-,  easier  to  keep,  was 
easier  to  cook,  and  less  of  it  wasted  away  durinjj  this 
operation,  and  pos-.essed  a  greater  relisf)  ;  toni^ludinL;  by 
observing  that  whilst  the  l.^rge  amount  of  provisions  that 
were  required  to  feed  near  upon  three  millions  of  souls, 
were  brought  almost  to  our  very  doors  with  the  regularity 
of  elOcic*work,  that  this  regularity  was  efleded  not  by 
Governmental  help  nor  municipal  interference,  but  by  the 
mighty  influence  of  free  trade. 

Lmd  and  prolonged  apvlaitae  greeted  Dr.  Letheby  at 
the  done  of  bis  leAure,  and  he  informed  bis  audience  that 
the  very  perfedl  specimens  by  which  he  had  ilhistratcd  his 
tenure  had  been  kindly  lent  him  for  the  occasion  by  Mr. 
Twiniog  fiotn  liis  EconomicsU  Mttseum  at  Twicicenham. 
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Dr.  Wambn  ds  la  Rvb,  F.R.S.,  Ac,  Pwiident,  in  the 
Chair. 

The  minutes  of  the  previous  meeting  were  read  and  con- 
firmed. Messrs.  O.  W.  Child.  Edward  Chapman,  W.  G. 
Mason,  P.  Oriess,  and  Captain  Akxander  walker  were 

duly  eledled. 

Mr.  Martin  Murphy,  of  the  CoUe^  of  Chemistry,  Liver- 
pool, was  proposed  for  cle^ion,  and  the  certificate  read 
for  the  first  time.  The  names  of  the  candidates  read  for 
the  second  time  were — Herbert  M  Leod,  Thomas  Charles- 
worili,  Robert  Schcnk,  and  John  Wallace  Hozier. 

A  paper  on  the  "  Isamerie  Forms  0/  Valeric  Acid,"  by 
Mr.  ALBSAKMMt  Pm>i«k,  WAS  read  by  the  Secretaiyt 


The  author  separated  the  two  varieties  of  amylic  alcohol 
known  aa  aAive  and  inaftive,  by  conversion  into  baiic 
sttlphamylntes,  and  firadioinUy  dyatnllislng.  The  anwUe 
alcohol  was  then  separated  from  these  salts.  By  oxida- 
tion, valeric  acid  was  obtained  from  the  two  varieties. 
The  valeric  acid  yielded  by  the  inadive  variety  (i.e..  that 
resuI:;nL;  from  the  further  treainient  oi  the  less  soluble 
sulphamylate)  boiled  at  175'  C,  and  h.id  no  ..ttion  on  a 
polarised  ray.  The  valeric  acid  yieUb  d  by  the  rotatin;; 
alcrTliol  (separated  from  the  soluble  suljili.itny  latei  boiled  at 
abo'j'.  ijo  C.    It  rot.ued  the  lav  4^   \i<  ilie  n^ht. 

Dr.  DtBUS  advanced  some  hy  pothetical  views  concern- 
ing thioformic  acid — the  acid  which  is  obtained  in  com- 
bination with  lead,  v.  hcii  fofiniaie  uf  lead  is  treated  with 
sulphuretted  hydrogen.  It  contains  the  elements  carbon, 
hydrogen,  sulphur,  and  oxygen.  Dr.  Debus  referred  to  the 
inability  of  Professor  Limpricht  and  Mr.  Herst,  who  have 
analysed  this  substance,  to  obtain  concordant  results.  He 
showed  that  a  relation  might  be  traced  in  the  analytical 
results  between  the  carbon  and  the  hydrogen,  while  In  the 
case  of  the  sulphur  and  oxy^n  there  was  an  otterabsence 
of  this,  liui  jC  lite  numbeis  of  the  sulphur  and  oxygen 
wcie  added  to^ciiier  thev  then  gave  figures  bearing  con- 
stant rcl.uiiin  to  the  carbon  and  hydrogen.  Dr.  Debus 
gave  the  iiiilowing  furniul:x:  as  the  expression  of  the  ana- 
lytical results  obtained  for  two  specimens 
(I.)  CH.O  +  2(CH,;S). 
(*.)  CHjO  +  3(CHjS}. 

Dr.  Frankland's  lecture  "  On  Water  Analysii"  followed. 

Dr.  Franklamo  said — '*  Having  for  some  time  past  been 
engageu,  in  conjnn^onwithmy  late  pupil,  Mr.  Armstrong, 
in  endeavonrs  to  place  some  of  the  determinations  of 
water  analysis  upon  a  sounder  basisv  I  proposed  to  give 
the  result&of  our  experiments  to  the  Societjrin  the  usual 
:urm  of  a  paper,  when  our  indefatigable  senior  Secretary 
suggested  that  the  paper  should  be  eleval«l  to  the  rank  of 
a  lertture.  To  this  suggestion  I  was  at  first  much  opposed, 
consukrint;  tiiat  the  Society  had  already,  and  even  quite 
recently,  recei\cd  se\er.d  important  communications  on 
this  brand:  oi  ciieni  cal  .oialysis.  At  l.isi.  however.  I 
yielded  to  Dr.  Udling  persuasion,  but,  in  doin^;  so,  dis- 
ti'ii^iA  c.ist  iijion  his  shoulders  the  resjionsibihty  ot  sum- 
moning tiic  i  ellows  to  hear,  under  the  title  ul  a  lecture  oit 
water  analysis,  \\  hat  I  fear  will  merely  prove  a  dry  com- 
munication on  a  few  points  only  connected  with  this  large 
subject ;  for,  in  the  first  place,  1  have  no  intention  of  dis- 
cussing the  whole  subjed,  but  only  that  portion  of  it  which 
deals  with  those  determinations  comprehended  under  the 
term  '  partial  analysis  of  A  water and  secondly^  even  in 
reference  to  this  comer  of  the  subjeft,  I  have,  except  in 
one  d^artraoot  of  It,  little  that  is  novel  to  bring  iocwafd. 
So  many  difficulties  snrruunded  the  subjed  at  the  time 

this  investigation  was  undertaken,  that  it  was  perhaps 
considered  the  least  satisfactory  of  analytical  processes. 
Tlic  I'.iiiiciltv  c.i.e.iy  e a^l r.\  :u cd  by  water  analysts  \v..s 
the  titUriumatiiia  of  tiic  organic  matters  aiul  the  iiiint-ral 
products  derived  from  these,  vii.,  nitrous  and  nitric  .icidsi 
and  ammonia."  The  lecturer  mentioned  the  names  of 
Hofmanr.  and  Ulythc,  Welt/ien,  Dr.  Miller,  and  Dr.  Angus 
Smith,  and  the  ways  in  which  they  had  severally  contri- 
buted to  the  improvements  of  the  analytical  processes 
regarding  water.  The  determinations  usually  m.ide  in  the 
partial  analysis  of  a  water  are — a.  The  total  solid  con- 
stituenU.  b.  The  organic  and  other  volatile  matters, 
f .  The  oxygen  rct}uired  to  oxidise  organic  matter,  d.  The 
nitrous  ana  nitric  acids,      The  acunonia. 

These  processes  were  considered  seriatim. 

(it.)  In  the  method  usually  adopted  for  the  dctMiniaA- 
tion  of  the  total  solid  constituents— the  evaporation  of 
tlie  w.itcr  v.  itl'.  adi'ili'iri  of  s  caibriaale  and  Jrv'ir.i,'  at 
iiu  to  ijij  C.  there  are  tw  o  prominent  sources  ol  error  ; 
firstly,  the  salts  of  .•sir.inoni.i  are  converted  into  carbonate, 
which  volatilises  dunn  ;  tlu  cj  eratioii  ;  secondly,  urea 
when  present  is  d(  vvimiui  ,ed.  and  some  of  the  produi  is 
arc  volatilised,   la  au  cxpeiiment  made  to  test  this  point  ^ 
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44  per  cent  of  urea  was  lost.  Theso  defeats  are  lessened  I 
by  not  adding  ihc  alkaline  carbonate,  and  by  drying  at 
loo^  instead  of  at  120  ■  130  .  A  residue  dried  at  100' 
sometimes  retains  the  elements  of  water,  but  these  are 
chemically  combined,  and  the  amount  obtained  can 
therefore  be  fairly  considered  as  representing  only  the 
■olid  constituents.  With  the  exception  of  water  con- 
tMHinsmuch  calcic  and  ma<^esic  chlorides  and  sulphates, 
the  dinennce  made  by  dr>'ing  at  the  one  tempentttre  or 
the  other  is  not  great.'  A  water  analysed  (Thames  water) 
gave  as  the  total  amount  of  solid  matter  in  100,000 
parts,  27-r>j  p  in  .  when  dried  at  looC  C;  and  26*54 

at  iio°—  I  v>  L'. 

i'r.  I-r.uikland  did  not,  however,  icnisiJcr  the  infor- 
riiat  cin  alVoitled  by  thi?«  determination  .is  Lirc  at.  In  esti- 
mating the  loss  upon  ignition,  suffered  by  this  reMiluc,  it 
must  1^  previously  heated  to  the  higher  temperature. 

{b.)  In  the  determina^OQ  of  the  volatile  matter  by  the 
loss  upon  ignition,  the  ma^esic  and  calcic  carbonates 
are  cansticised.  and  have  then  to  be  recarbonated.  In 
this  operation  all  the  organic  matter  cannot  be  expelled, 
'—notably  the  case  with  water  containing  urea.  Experi- 
ments were  made  with  water  containing  known  weights 
of  urea  and  sodic  carbonate.  In  three  experiments  only 
I4'6,  28*2,  .in  l  .(.•  I  percent  rcspediveJy became  txpclkd; 
K5"4.  7f8.  itul  y-f-g  per  cent  remaining  in  the  resiiiiu:  in 
ihtsc  ciisis.  Dr.  Frankland  suggested  the  possibilty  of 
j.omL-  <ii'  the  elements  of  the  urea  being  fixed  in  the  con- 
ditioi'.  Ill  cs.'natc  and  cyanurate.  A  remark. .'I'.t?  L-rror  is 
intro  duce  !  in  the  case  ot  some  waters  in  rccarbonating  the 
alkaline  pnrths,  even  With  a  pure  solution  of  carbonic 
anhydride,  the  apparent  amount  of  earthy  carbonates 
being  grefttty  in  cxceca  of  the  real  amount.  In  such  a 
case  of  course  the  process  cannot  be  used. 

^e.)  Estimating  the  amount  of  oxygen  required  to 
Oxidise  ofganic  matter.  Potassic  permanganate  has 
been  commonly  used  in  making  this  determination.  A 
close  examination  of  the  pr  icrss,  however,  has  led  to  its 
indications  being  found  iiiirt';i.ib!e.  In  experiments 
ni.ido  upon  nine  kinds  o!'  or:;.iiiic  mr.tter.  only  one,  oxalic 
acid,  WAS  ttiinplctily  oxidised  in  six  hours.  In  the  case 
of  urea,  hippuric  acid,  and  creatin,  the  oxygen,  abstradled 
from  the  permanganate,  only  represented  i'„th  of  that 
retjuired  by  theor>-. 

{d.)  Esdmation  of  the  nitrous  and  nitric  acids.  In 
this  determination,  Pew's  process  has  been  much  used. 
It  turns  upon  the  conversion  of  stannous  chloride  into 
stannic  chloride  in  the  presence  of  nititc  acid.  Messrs. 
Chapman  and  Schenk  have  pointed  out  that  this  change 
is  effeded  by  many  orga  lie  substances. 

1  lu-  lecturer  recorded  experiments  upon  this  subjetfl, 
v.hicli  sliowed  that  the  in:!ications  obtained  in  treating 
stai^ti  .iiul  -  tigar  by  this  process  were  incortfit.  i  >;rn;. 
starch  digested  for  20  minutes  in  a  sealed  tube  with  3  c.c. 
of  a  solution  of  st.innnus  chloride  produced  an  oxidation 
equivalent  to  '00375  S"»«  nitric  anhydride ;  'i  grm.  sugar 
at  150^  C.  produced  an  oxidation  equivalent  to  -007  grm. 
nitric  anhydride. 

{f.)  Estimation  of  the  ammonia.  This  is  usually 
eflMled  by  distilling  with  baiyta  water  or  sodic  carbonate, 
and  determining  the  ammonia  either  by  neutralisation  or  by 
Nessler's  ti  -t.  It  is  liable  to  give  inaccurate  results  in 
the  case  nf  wafers  recently  contaminated  with  scwajjc, 
(>\vi;i_;  !ii  the  gradual  decomposition  of  urea.  Dr. 
l  iaiiklatid  m  describing  the  processes  and  modifications 
he  proposed  to  substitute,  divided  the  water  analysis  into 
four,  viz.  the  following  determinations: 
I.  The  total  solid  constituents. 

3.  The  organic  carbon  and  nitrogen. 

3.  The  nitrogen  in  the  form  of  mtrate*  and  nitrites. 

4.  The  ammonia. 

(i.)  BstmatioH  »/  the  Mai  solid  epustHHents.j—'Bot  this 
purpose  i  litre  of  water  is  evaporated  as  rapidly  as  possible, 

and  the  residue  dried  at  100'  C. 

f2.'l  Eitiniatii  ti  vf  t!.,-  (Jrj;ir'i;r  l  arhou  and  nitr,  c,  )i.  Tlic 

lecturer  had  no  process  to  offer  for  the  dirc^  determination 


fCirsiiiCAi,  Nssrs, 
\  Jsa.S4.rta. 

of  the  organic  matter,  but  lie  u.is  able  to  estimate  the 
carbon  and  nitrogen,  winch  were  is^  mmi  impartant 
elements,  with  accur..^  \ .  It  is  necessary  in  the  first  place 
to  expel  the  carbonic  anhydride.  Sulphuric  acid  has  been 
found  to  effert  this  easily,  and  for  many  reasons  it  has 
been  found  the  most  coixvcnicnt  acid.  The  solution ia 
boiled  for  a  couple  of  miuntes  With  <i  small  (juantlQr«f 
sulphuric  acid  and  then  evaporated;  for  this  purpose 
hemispherical  glass  dishes  have  been  found  far  more 
convenient  than  platinum.  The  evaporation  is  condnAed 
in  vacuo,  and  the  residue  dried  at  a  steam  heat.  The 
heat  is  .ipplied  at  the  top  of  the  bell,  bv  means  o(  a  current 
of  hot  ;iir ;  applied  in  ibm  way  the  w.iter  never  boils. 
Five  samples  of  water  could  be  evapor.ited  at  the  same 
time  in  the  apparatus  shown  to  the  Society. 

The  residue  is  niixed  uuh  plumbic  chroinate  and 
transferred  to  a  combustion  tube,  the  dish  being  rinsed 
with  the  chromate  ;  a  layer  of  pure  cupric  oxide  is  also 
added.  The  tube  is  sealed  at  one  end  and  drawn  out  at 
the  other  to  about  the  same  size  as  the  tube  of  the 
Spreng^'a  pump  which  it  has  to  join.  The  anterior 
portifmof  the  tube  (the  position  of  thelayerof  pure  cupric 
oxide)  is  heated,  and  the  tube  then  exnausted  for  5  or 
to  minutes.  The  combustion  is  now  made,  and  the  tnbe 
.t^ain  exhausted,  and  the  reaoltuig  gases  coUcAed  over 

nHTcur\'. 

A  gaseou'i  mixture  is  obtained,  containing  free  oxygen. 
Affi-r  alisurbjng  the  oxy^;eii  by  pvro^allic  acid,  the  volume  . 
of  the  L;;iseou«  mixture  is  ;i,:ciii ;ttcl\  measured,  riie  whole 
of  the  carbon  is  obtained  in  the  lorm  of  carbonic  acid,  the 
nitrogen  partly  as. such,  with  nitric  acid  and  nitric  oxide. 
The  amount  of  nitrogen  found  is  made  up  of  the  nitrogen 
of  the  ammonia  and  the  organic  niongen ;  the  fbrasec 
must  thereCDre  be  subtraded. 

Cupric  oxide  made  ttom  mttate  is  not  sdmissiUe^  It 
is  best  obtained  by  oxidising  ahjeets  of  copper.  It  may 
be  obtained  tolerably  pure  from  blue-vitriol  makers.  In 
cxpi  rinients  made  upon  solutions  of  known  weights  ef 
sugar  treated  by  the  whole  process  these  results  were 
obtained : — 

Found.  Calculated. 
(01306  -01460 
Carbon       ■  '00440  '00480 
I  iK>5  '(x>5io 
A  solution  of  a  known  weight  of  sugar  and  chloride  of 
ammonium  gave— 

Founil.  CalculuUii. 

Carbon         '00434  "00484 

Nitrogen      *ooaj4  '00346 
Dr.  FranUand  had  examined  Messrs.  Wanklyn,  Chan- 
man,  and  Smith's  method  of  estimating  the  albuminoid 
nitrogen  In  water.    Numerous  experiments  were  made 

by  fide  uilb  tile  combustion  proce'-s  uny.  br()i;^,;fit 
forward.  These  arc  some  ol  theresuiiK  obtained  in  namplcs 
of  water  artilkiaily  made,  representing  water  of  average 
quality : — 

Permanganate 

MethixJ.  Combustiun. 
•006  •oiu 
•002  "OIO 
'  '016  "068 
•016  -042 
•022  '076 

Where  the  quantity  was  small  they  agreed  better, 
■oos  'oor 
^»4  *oo9 

•003  '004 

■012  'n  I  J 

The  perniang."4,iiiie  laeihoU  in  .sv.er.il  c.t-l-s  gave  nitro- 
gen where  the  combustion  process  shov.  ed  none. 

(^.)  EstimaiintT  the  nitrogen  in  the  form  of  nitrates  and 
nilntes,  Dr.  I  r.^nkland  has  found  a  process  devised  many 
years  ago  by  Mr.  Walter  Crum,  to  give  very  gdod  results. 

A  concentrated  solution  of  the  nitrate  or  nitrite  is  mixed 
with  rather  more  than  an  equal  \  okime  >  it  sulphiii  ic  .Tcid  ami 
agitated  with  mercury  in  as  finely  divided  a  state  as  pos- 


Digitized  by  Google 


CmNicu,  HtWM,  1 
Jiikai.iMi.  r 


Preparing  CoUs  of  Wire, — Aniiseptics, 


47 


«ible.  It  is  convenient  in  this  operation  to  use  the  re-^iduc 
obtained  in  the  determination  of  tlic  total  s>uhd  consti- 
tuents. Chlorides  must  not  be  present.  To  remove 
chlorine,  argentic  sulphate  is  -iJJeJ  !  >  the  residue  dis- 
solved in  15  or  20  ex.  (if  \:  .Iter.  tl:e  Sill, a. on  filtered,  and 
evaporated  to  ^  small  bulk.  It  is  then  transferred  to  a 
vessel  standing  over  mercury.  The  vessel  may  be  de- 
scribed as  a  narrow  eprouvetle  drawn  out  at  the  top  into 
a  narrow  tube  with  a  stopcock.  Carrying  above  a  cup- 
•haped  piece.  The  last  portions  of  the  fluid  are  washed 
In  with  the  acid  Itadf.  The  tube  has  been  filled  up  to  the 
tap  completely  with  mercnryi  and  cftre  is  necessary  in 
allowing  the  descent  of  the  mid  from  the  cup  to  the  lower 
vessel  to  allow  no  air  to  enter  the  latter.  I  he  t.^p  bein^ 
carefully  closed,  the  thwmb  is  slipped  under  the  enri  of  the 
tuhc.  wiiiih  is  then  witiulr.iwn  and  shaken.  In  th.i<  ope- 
ration a  shi)rt  Column  of  lucrcury  must  al\*  a%  s  renmin 
between  the  thumh  anil  il:e  solutions.  .\  .t.tiun„'  prcsmrc  is 
produced,  and  the  tube  is  occasionally  returned  to  the 
tlOHgh,  and  the  egress  of  some  of  the  mercur>-  permitted. 
The  pressure  is  due  to  the  formation  of  gaseous  oxides  of 
nitrog^.  The  nitrogen  is  determined  in  the  resulting  gas. 
The  ledtt^on  of  the  nitrates  and  nitrites  by  this  means 
was  shown  to  the  Society,  the  process  described  being 
performed  experimentally,  and  a  cfHisiderable  quantity  of 
gas  was  obtained. 

This  process  has  been  tried  -.v  ith  l^nown  quantities  of 
nitre,  also  with  uric  And  hip;iuric  .^eids,  .ind  found  to  give 
satisfatftoj;.  results. 

(4.)  Determination  of  the  animunta.  Dr.  l-'rankland  con- 
sidered it  advisable  to  decolorise  the  water  before  using 
Nessler's  colour  test,  using  for  this  purpose  calcic  chloride, 
iodic  carbonate,  and  a  few  dfops  of  potassic  hjrdtate.  The 
distillate  from  this  gave  accurate  indications. 

The  President,  in  returning  the  customary  vote  of 
thanks,  took  oeeasiun  to  inquire  whether  thc  TeduAiolt  of 
the  nitrates  was  carried  to  oiuogen. 

The  sttbjeft  being  evidently  a  fertile  one  for  discussion, 

the  speakers  were  limited  to  .1  few  minutes  each. 

Mr.  'W.^NKL^  N  winhed  to  know  whether  the  comparative 
experiments  wah  the  process  devised  by  himself  and  tol- 
leagues  were  made  with  natural  or  artifici.i)  waters,  lit 
mamtaioed  that  their  process  gave  con.stani  results  with 
fam  t  to  6  parts  of  albumen  in  100,000  of  water. 

PMfcssor  Abi:i>  had  thought  the  procesn  alluded  to  by 
the  Inat  speaker  might  have  been  serviceable  to  him,  and 
had  instituted  experiments  to  check  their  results.  He 
had  been  totally  unable  to  obtain  concordant  results. 

Mr.  DuoALO  Campbell's  experience  with  the  process 
was  similar  to  Professor  Abel's. 

Mr.  Chai'Man  attributed  the  different  results  obtained  by 
Dr.  Frankland  by  the  combustion  p  loceSB  and  their  pro- 
cess, to  sotirce^  of  error  in  the  former. 

Mr.  TiniKi'i:.  ealeulatin:;  the  n[Cr<>  ;en  as  albtimcn,  ob- 
tained results  agreeing  with  other  determinations)  and 
found  the  process  valuable  as  a  method  of  controlling  his 
results. 

Dr.  VoLCXBlt  remarked  that  M.  Nesslcr  had  told  him 
of  a  simple  metbod  of  separating  the  ammonia  when  ftt- 
sent  in  moderately  large  quantity.  The  Nessler  test, 

fh.-iken  in  a  bottle  with  the  water,  gave  a  precipitate  which 
CantaineJ  all  the  ammonia.  By  separating  this  by  de- 
position, and  treatiri',;  it  with  .sulphide  of  jiotassiiim,  and 
distilling,  all  tlie  aniniunt.!  will  be  bcparatcd,  and  m.iy  be 
colle^ed  in  a  solution  of  standard  acid. 

Mr.  Smee  and  Mr.  Hawkslkv,  the  engineer,  also  look 
part  in  the  discussion. 
The  ie^urer  replied  to  the  many  remarks  that  had  been 
~e.  The  question  put  by  the  President  was  one  of  great 
,  bat  he  was  wwMe  to  Mty  definitely  whether  the 
MoOioawaacanjedtomtfqgeii.'  He  should  »£t  op<>°  ^be 
point  sugoetifedbT  Dr.  Veebher.  At  a  late  boar  the  Society 
adjourned.  Mr.  Wanklyn  wished  to  continue  the  diacns- 
!>  o::.  .mj  he  therefore  possesses  the  ri(;ht  tO  Iffifc  Mtbe 
coiomcaccmcnt  of  the  next  meeting. 


NOTES  ON  LECTURE  EXPERIMENTS. 

Preparing  Coils  of  Wire.  I  have  found  the  followin?: 
simple  apparatus  cxtremtiy  »trviceablc  in  preparing  coils 
of  steel  wire  for  combustion  in  oxygen,  and  for  coiling 
wires  for  battery  connexions.  The  apparatus  was  devised 
by  Mr.  Waice,  of  this  town: 


.\  !! 's  a  rod  of  iron  of  the  diameter  it  is  desired  the 
coils  shall  he  m.ide.  The  extremity  A  is  tl.nttcned,  and 
a  hole  dulled  t:iro.i,':h.  w  hiie  the  Other  end  is  bent  twice 
at  rij^lit  angles  to  lorm  a  v.irich.  c  is  apieceof  sheet  iron 
bent  so  as  10  tit  loosel-.'  ruuud  tf.u-  h.;i,  and  wln-'.i  thelo'.ver 
part  is  fastened  in  a  vice,  servei  as  a  support  tut  the  rod 
A.  u.  To  prepare  a  coil  of  wire,  the  lower  part  of  the  sup- 
port c  is  clamped  in  a  vice ;  a  long  piece  of  this  wire  is 
then  threaded  through  the  hole  at  the  extremity  a,  and  the 
two  «ids  held  while  an  assistant  turns  the  winch.  The 
wire  when  twisted  is  held  against  the  bar  with  the  left 
hand»  while  the  tiriitch  is  turned  with  the  right,  and  the 
wire  is  thus  wound  on  the  rod.  On  cutting  the  wire  at  A, 
the  coil  may  be  removed,  and  is  ready  for  use. 

C.  J.  WOODWABD. 

Midland  Institute,  BirninKham,  January  fth,  iBfit. 


CORRESPONDENCE. 


ANTISEPTICS. 
To  iht  Eiitw  tiftk*  CktmUttt  Nttn. 

Sir,  -  I  have  t"or  some  tinie  b<een  a  reader  of  VOUr 
journal,  nnd  frequcntlv  lind  therein  arliiiea  which  interest 
n-.e  as  a  mariuf,4sturer.  There  i.i  one  subjcift  upon  which 
I  am  anxious  to  obtain  practic.-d  information  in  which  I 
am  dire<ftly  interested,  and  whieh  is  seldom  spoken  of  in 
works  relating  to  organic  chemistrj',  at  kasi  m  any 
works  which  it  has  been  my  fortune  to  consult  •,  I  allude 
to  the  subjeA  of  antiseptics.  Can  you  point,  for  instance, 
to  any  rule,  by  an  acknowledged  authority,  which  defines 
the  quantity  of  any  Chloeide,  say  of  mercury,  zinc.  &c., 
which,  when  in  solution, will,  with  certainty,  proteA  from 
mould  or  other  change,  whether  produced  by  a  cbann  of 
cl:!ii.-ite.  a  moist  atmosphere,  warmth  or  cold,  another 
given  quantity  of  material  which  contains  a  large  propor- 
tion ot  nitrnr;enous  matter,  such  as  mueilagc,  &c. :  and  18 
there  aiiv  other  antiseptic  more  atflive  or  certain  m  i!:. 
preser\'anvc  properties  than  the  substance  nnmed,  whiLh 
is  equally  economical,  and  which  can  be  u:  ed  .advan- 
tageously in  an  extensive  business  where  considerable 
quantities  would  be  required  ?  If  you  can  afford  me  prac- 
tical information  on  this  subject,  or  direA  me  where  to 
find  it,  you  will  confer  a  favour,  and  much  oblige. 

A  Constant  Reader. 

PhilMi*t|i1us,PeniuL,  U  s  .  Dec. 

[Carbolic  acid  or  (if  the  odour  be  an  objedion)  oil  of 
cloves  will  prodnce  the  desired  efleA.  About  one  part  in 
1,000  will,  in  ordinary  eases,  be  sufficient.— Ed.  CjV.J 


HYDROUS,  NOT  HYDRATED. 

To  the  Editor  of  the  Chtmkal  Nm  s. 
Sir, — Most  writers  on  modern  chemistry  regard  hydrates 
as  altogetfasr  dtstinft  from  what  they  call  hydrated 
substances,  yet  retain  the  respeAive  names,  to  the  great 

risk  of  eonfusion;  ahvdratc  is  stated  to  be  a  body  confin- 
ing hydxoxyl  (HOJ,  a  hydrated  substance  one  fonuuaiag 
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Chemical  Ntws, 


vnXtV  (H2O).  Why  not  let  the  word  "  hydralcd  "  follow 
its  i^arent,  and  relate  to  hydrates  only  ?  S.ilis  without 
water  ari'  .ippropriately  spoken  of  as  anhydrous,  salts  with 
waitr  lii.iy  surely  be  termed  hydrous.  I  should,  for 
in.;tancc,  consider  the  body  having  the  formula  M?;;I10 
as  a  hydrate,  that  having  the  formula  MgCOj,  jHjU  as  a 
bjrdnnu  carbonate,  not  a  hydratcd  carbonate.— I  am,  &c., 

JOHM  Attfield. 


DETECTION  OF  OZONE 


To  Hit  liditor  of  the  Chi:mical  Ntws. 
81R,— Dttrin|;  the  past  year  I  Have  00  aeveral  occasions 
exposed  fooistenea  silver-leaf  to  the  atiaospheie,  with  a 
view  to  determtDe  how  tu  it  might  be  used  as  a  trust- 
worthy test  for  ascertaining  the  presence  or  absence  of 


Whenever  tiie  ordinary  tost  (potassic  iodide  and  starch) 
indicated  that  ozone  was  present,  tome  part  of  the  silver- 
was  oxidised,  and  the  jjri  nii  r  ihe  amount  of  ozone, 
the  quicker  was  the  oxidation  of  the  silver  eftettcd. 

The  silver-leaf  was  exposed  freely  to  the  atmosphere, 
and  wai  kept  moistened  by  causing;  distilled  water  to  pa.'is 
over  it,  the  water  be  n,;  l  iJucted  from  an  adjacent  VCSsel 
by  two  or  three  tJireads  of  common  darning  cotton. 

By  observing  the  time  which  elapses  before  the  silver- 
leaf  IS  oxidised,  an  idea  may  be  formed  of  the  relative 
amount  of  ozone  present  on  any  ^Wttxi  day.— I  am,  &c., 

R.  C.  C.  LiPPmcoTT. 

Ouuroemouth,  Jao.  ij. 


MISCELLANEOUS. 


Hew  Scientific  Club- -We  have  received  information  of 
the  establishment  ofa  scientific  club  in  Dublin.  This  club 
it  not  intended  as  a  channel  for  the  promut^^'.ition  of 
Ol^nal  matter,  but  is  simply  dcsi^^ncd  to  give  to  the 
members  that  early  information  of  advances  made  by 
others  in  ^.  which    in  London  ^prin};s  from  the 

unorgaiiiwjil  t-iaiversation  of  the  learned  sociL-tios.  It  is 
proposed  to  deal  with  one  group  of  .science.s — the  group  of 
physical  sciences,  including  physics,  chemistry,  and  the 
applications  of  mathematics  to  (thysics  as  in  astronomy, 
mechanics,  elciltrkity,  &c.;  hut  excluding  pure  mathe- 
matics on  the  one  hand,  and  physiology,  <;coiog>-,  and  the 
Other  natural  sciences  tm  the  Other.  The  number  of 
ordinary  members  is  limited  tO  twenty-five,  but  visitors 
are  to  be  freely  admitted  by  members'  introduction.  The 
annual  payment  for  an  ordinary  member  is  The 
scientific  men  in  our  provincial  towns  may  tal>e  a  hint 
from  this  Dublin  Scientific  Club.  It  will  he  remembered 
il  .u  L  KiL^iii:^  ill  (ilasguw  was  recently  convened  to 
turward  itie  (ormalion  of  a  similar  institution  there. 

Amber. — Recently  the  local  correspondent  of  a  Cbclong 
journal  annoimced  the  discovery  of  a  supposed  amber 
mine  at  Rokewood,  The  .\ge  pooh-poohed  the  matter, 
and  suggested  that  the  sub-stance  was  simply  a  descrip- 
tion  of  gum  found  in  lignite  dej^osits.  The  author  of  the 
statement,  as  to  the  substance  being  amber,  has  replied, 
and  says  :— "  I,  for  one,  will  confess  thnt  I  never  lieard 
of  this  sort  of  gum  referred  to,  except  close  to  the  surt'.ire 
of  the  roots  of  trees,  and  certainly  not  at  a  deptli  of 
70  feet  ;  but  for  the  benefit  uf  the  curious  1  \.i]l  give  you 
a  vtrbtitiiit  copy  of  tl',e  written  opinion  of  a  professional 
mineralogist,  who  resides  at  Ballarat,  and  whose  ability 
and  experience  in  such  matters  i«.  I  am  told,  well  known 
there  and  elsewhere.  ' 'i  he  resinous  subsUaee  left  with 
me  for  examinatiwn  is  undouUedly  amber,  and  has  not 
picviously,  to  my  knowledge,  been  fotmd  in  this  colony : 


making  therefore  another  addition  to  our  colonial  minerals. 
The  colour  of  the  said  mibstance  is  brown,  streaked 

yql!owis!i  v,  !ii;t .  transparent,  t  onthoidal  fra<flure,  lustre 
waw.  ripccilik;  gravity  i-:.  Acquires  resinouR  elec- 
iMcity  by  friction;  cont.ii:i>  cmpyreiimatic  oil  .ind 
succinic  acid,  and  corresponds  in  all  other  respects  with 
the  brown  amber  of  Europe.  (Signed)  A.  T.  Abel.'  I 
have  also  been  shown  the  substance  obtained  from  the 
mine  by  Messrs.  M'Keeman,  draper,  Hallarat,  and  Blair, 
miner,  Break  o'  Day,  cither  of  which  ^ntlemen  1  have 
no  doubt  would  be  most  happy  tO  sbow  tt  to  any  gentle* 
man  interested  in  the  development  of  oor  mineral  re- 
sources. Tha  mine,  at  which  men  are  now  employed, 
is  situated  at  Grassy  Gully,  about  eight  miles  from  Koke* 
wood,  in  the  dircctton  of  the  Mount  Misery  Ranges. "— 

Petroleum  far  Steamship  Boilers  in  the  United 
States  Navy.  -  After  careful  and  long-conimr.u J  trials, 
the  Secretary  of  the  United  States  Navy  finally-  reports 
against  the  employment  of  petroleum  as  a  fuel  in  steam- 
ships. He  says:— *' The  aft  ap]»oved  April  17,  t866, 
appropriated  five  thousand  dollars  for  testing  the  use  of 
petroleum  as  a  ftie!  for  marine  boilers.  An  elaborate 
series  of  crpcrim^ets  has  been  made  at  the  New  York  and 

Bost.in  N'::w  \  .irJ--.  '1  In-  i  v . '. '.r-.; : M]  ;i:r'-.-ciI  .it  is  l1;.it 
COnvtuieiKC,  vumUjil,  iit.jilli,  iiid  h.4i^l_t  jie  ag.iinst  tlie 
use  of  petroleum  in  steam  vessel*,  .md  that  the  only 
advantage  tims  far  shown  i;*  a  not  very  important  redu^ion 
in  bulk  and  weight  of  fiiel  carried." 

Lead  Floating  on  Holtca  Iron. — Some  experimenu 

have  been  made  in  Germany  which  seem  to  show  that 

moIUTi  li'.ul  w  I:-:'  ;! I  lapped  upon  liquid  ircr.  i  cm.iir.s  Tu  u 
on  trie  suiij.ce  ijI  the  latter.  As  the  spccihi..  gra\iiy  oi  ie;iu 
(11-51  niore  than  onc-h.ilf  greater  than  that  of  cast-iron 
(7),  there  arose  some  discussion  on  this  subjedl,  which  has 
been  recently  closed  in  a  ver>*  satisfactory  manner  by  the 
researches  t;f  Professnr  KnrmarRch.  of  Hanover.  An 
iron-master  in  the  viunir,  of  th.i*.  town  had  sent  to  the 
Professor  some  samples  of  such  drops  of  lead  lying  im- 
bedded in  the  surf.ice  of  a  cast-iron  block,  and  which  had 
been  produced  in  the  manner  above  described.  Professor 
Karmarsch  found,  upon  close  examination,  that  these  drops 
of  lead,  instead  of  being  solid  globules,  as  was  supposed 
r.t  first  sight,  were  all  found  to  be  hollow,  form infj bubbles 
composed  oi  .!Iic  skin,  and  appau  iulv  empty  in  the 
centre,  so  far  .^a  lu>  observation  was  earned.  He  explains 
the  whole  by  supposing  that  the  molten  lead,  at  the  tem- 
perature to  which  it  is  raised  by  the  contact  with  the 
liquid  iron,  forms  an  incipient  vapour  of  lead,  which  is 
prevented  from  escaping  by  the  skin  of  solidifying  metal 
which  forms  on  the  lop.  The  lead  vapour,  according  to 
this  explanation,  keeps  the  ?r  ;;f!  resting  upon  the  surface 
of  the  iron.  It  seems  that  iii  large  quantities  the  result 
is  din'erent,  since  it  is  known  tliat  lead  is  occasionally 
tap])ed  from  the  bottom  of  the  blast  furnaces  whico 
smelt  certain  classes  of  ores  containing  lead,  and  in  the«e 
capos  the  lead  is  found  below  the  liquid  iron  according  to 
its  greater  specilic  gravity. 

Tyrian  Purple.— The  Tyrians  were  probably  the  only 
people  of  antiquity  w  honiaifa:  dyeing  their  chief  occupation, 
and  the  staple  of  their  commerce.  The  opulence  of  Tyre 
seems  to  have  proceeded,  in  a  great  measure,  from  the  sale 
of  its  rich  and  durable  purple.  It  Is  unanimously  asserted 
by  all  viTiters  that  a  Tyrian'was  the  inventor  of  the  purple 
dye,  about  1,500  vear^  n.c.  and  that  the  king  ofFhainicia 
was  so  caplivatcvl  w  ithtiic  cohnir.  that  he  made  purple 
one  of  his  prineipal  ornaments,  and  that,  ftir  many  cen- 
f.iries  alter,  Tyrian  pi.-rplf  became  .t  badge  of  royalty.  So 
highly  pri/cd  was  thiscoltuir,  that  in  the  time  of  Augustus, 
a  pound  of  wool'dyed  with  it,  cost  at  Kome  a  sum  nearly 
equal  to  thirty  pounds  sterling.  The  Tyrian  purple  is  now 
generally  btlieved  to  have  been  derived  from  two  dldiBrcnt 
kinds  of  shell-tish,  described  by  Pliny  under  die  names 
pur^rti  and  imeemum,  and  was  extra^ed  from  a  small 
vessel  or  saciatheirUii^atsto  the  amount  of  one  drop  from 
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each  animal ;  but  an  inferior  substdric^  was  ol>Uintd  by 

crushinj^  thr  whole  substance  of  the  buccinunt.  At  nni  it  it  a 

colourless  liquid,  hu;  bv  cvpoinn-  t'.i  air  :ir.d  l:;;lit  i;  ~"snfncs 
siicci-?;si\ c'.v  .1  titrun  vfUow,  i^r-jen,  a/urc,  red.  .'Uid.  in  the 
Course  111'  it irty-ci;;;it  hnurs,  a  brilliant  purple  hwc.  If  the 
liquid  be  evaporated  to  dryness  soon  aUcr  bcin;^  colloctfj, 
tW«  rcsidoe  i^ocs  not  becomo  tint^i  il  i:i  t'i'  >  in.iniu-r.  i  licse 
Circumstarlce*  correspond  with  the  tnmutc  di:  icri;'i'i  m  of 
the  manner  of  catching;  the  purple  dye  tish  t;\\c\\  ;:i  thr 
work  of  an  eye-witness,  i-\idocia  Slacrembolitiss.i.  (laii;^httr 
of  till'  Emperor  Constantine  the  Eighth,  who  lived  in  tl-.c 
eleventh  centuiy.  The  colour  is  remarkable  for  its  dura- 
falHty»  flutarcn  observes,  in  his  life  of  Alexander,  that,  at 
tfie  taking  of  Susa,  the  Greeks  fotimi,  in  the  Royal  trea- 
sury of  Darias,  a  quantity  of  purple  ctothi  of  the  value  of 
five  thousand  thlcnts,  which  still  retained  it!)  beauty, 
though  it  had  lain  there  one  hundred  and  ninety  ywait^. 
This  c(i!iu:r  resists  iIil-  .T^tion  even  of  alkalies,  and  most 
acids.  I'liny  suites  tiiat  the  Tyriansfjavc  the  first  ground 
of  their  purple  dye  by  the  unprepared  li(|uor  of  tl:e  f'tirpurj, 
and  then  improved  or  hei'^htcneJ  it  bv  the  Iii|uor  vi  tlie 
/j.'K ,  Ill  this  niaiiiiL-r  they  j  rcpaiud  their  duuhle-dyed 

purple  — /'i/r/'Mrii  (f.'i'iir/'Ari  - which  was  so  c.illed,  cither  be- 
cause It  v::i*  imine:>-i-d  in  two  diiTeriTit  hij  iurs,  nr  because 
It  was  first  d/ed  in  the  wool  and^theu  in  the  yarn. — Pro/. 
thtUOMCt, 
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September,  tMy.  _  , 
O.  Lorw.  '  On  Sulph  .narhthaHc  Add."  ,  O.  WfSCHIM.  "On 
Pfcenyleocdiethylac^ttir.L-  .ind  r.!h- i-ncdicthvlacctone."  V.  Gauhe. 
"On  Sttlplii;rnu'i  C'.anii':'  .nni  i.'Jirr  DLCiimpo-utiiin  I'KviiKi'i  of 
Sulphurous  Chloride.  '  O.  Kemiiolp.  "  On  l^utnu-unnic  aad  Quino^a- 
tannic  AcK.'n."  A.  Grabowski.  "On  RhBtattia^Uaiiic  Acid."  O, 
Mai  IN.  -On  Filico-tinnic  Acid."  A.  Orabowski,  "On  Filicic 
Ac^i.  "  O  Ki  ^m^r  ii,  "  On  she  Tannic  AciJ  of  the  knot  Rark  of  the 
PumrKranatc  Tree.  "  11.  Ht-AsiwET/,  "  On  tlir  Rcl.iti  'fis  bcm  ccn  the 
Tir.nic  C.Iutrosi.lM,  Phlobaphrnci  and  Kcsins.  "    L.  Cakivs, 

"  On  Chl  kT  I'-  AnhvJriJc  and  Benzol. "  C.  tiLASEK,  "  Retcarchct  on 
aomc  new'Uerivalneiof  Cinnamic  Acid."  E.  l,ivKr«.*NX.  "On  the 
Tmnfcrmstion  of  the  lirnmlJ'..^  "<i  the  Hvrfrocirhnns  bel  >n  :ir:;  ta  thr 
tiM  Series  CnHm  int..  .\cct-.nci,  of  the  l-atty  .■Vcids  cnnt.i.nin;:  the 
aame  Quantity  «f  CjiUn.'  W.  IIiist/.  "On  Phosphate  "1  /inn 
and  Phosph.itr  of  /tnt  *ntt  .Xmmunia.  '  C.  O,  C»Cil,  "On  a  new 
Method  of  (orn> inn  ^  iriii-  .\ci  I,  "  V.  ISmlstm-;.  "  On  the  Mchaviour 
•f  TetoolMwardt  Ur'<m;ne. '  .\.  Gzsciir.K,  "On  SutpUde  of  Copper 
and  Ammonioni "  ,  „  . 

llulltltn  lit  /.I  S,v>r.'.  t^um.-./fi.'  Jr  Tirr.-. 
Septcm'jer  iSIj;. 

E.  Jexort.rascH.  "On  »omc  Mutual  Relations  bctwern  i::c  Melting 
Point*.  HoilinK  PoiiMs,  DhmWcs,  sad  Specific  Volumes  of  tome 
Cblorinaird  Derivmtivia  of  BenMnc."  C.  Fsiaosi.  and  A.  Lai>es. 

BUBO,  "On  a  BrcmiHf  nf  Prupvlene  derived  from  .\'.'  tone."  I)  Oi  ks  ei. 
"Reaom*  of  the  .Vuth^.:  :.  Ir.i  cstiKitinns  .^n  S.ipci ^.*iliirjtrd  Suluii  ■n  i." 
C.  MAKinsAC,  "On  an  Analysis  ol  /fcsthyoitc. '  "On  the  Stjiaralion 
Ol  Nioluc  from  Titanic  AcieL  " 

Mrmoirii  de  la  Smulf  del  Incfnifurt  Civils  dt  Para. 
January — March,  i*^'!'. 
LiMRT,  "  Ar.alyjis  of  a  Specimen  of  H  i..  r  !,-alf  "  StN'  isis,  "  On 
the  Cnal  l  irliiit  and  Mineral  Vein*  "f  the  Old  anil  New  World."  E. 
FtJkCiiM.  Dn  the  same  sjbjea."  E.  I-LACHAT,  "On  tlM  SpaCMSU 
of  Boiler  Scale  exhibUeJ  by  I.imct."  l  AUCdt,  I.IMET,  TBESCA.  on 
the  Mine  subjca.  Kihail,  "On  the  l!^c  i>f  tauvtic  Srxla  for  pre- 
vcntiac  the  lurmatii'n  of  Boiler  Scale  in  Locomntive's."  F<n 
"Note  on  the  Dcpn?:lt  nf  and  Model  of  obtaininj;  Petroleum  in 
.Ni.rth  Amcrii.a.t.  X'  ther  wiih  !.omcAceoBBtofllie  Theories  which  have 
been  nropo*d  H'  account  for  its  Origin."  W.  CtA»KE.  "  On  the  Modei 
trfofctelBMC Petroleum  in  America.'  A.  Momx, "  Keport  on  Technical 
Edacstlon.'  Dti  onchant,  "On  the  Uae  of  P:ates  of  .Mica  for  indi- 
calinf;  the  viriujs  Planes  in  Modeh  for  teaclimu  l>cM.tjpinc  Gen- 
mctrv."  .\KSf>N.  "  Analy-ii*  rf  a  Dl-^-v  it  f:-Tn  a  V.  e.l-w  aicr  Heater. ' 
t'LACHAT,  "•  Note  on  jome  Spherical  Concrttior.i  found  in  the  Boilers 
efthc  TnuiMtiaotic  Steamer  "  Vilic  d«  Paris." 

MUtheUitnnrn  dtt  Otwtrbt.Vertiiu  fSr  Itamnmr. 
Nn.  ■>.  xVr-. 

Bi'REsci!,  "  On         i:nnli'.h  AUjli  Act.  O.  K.  LAXD-;i-.ri;i.. 

"  Some  Experlment^  on  the  Comparative  Calorific  Power  ol  picsberE 
and  Ibbenboren Coal."  IIuiieN,aBliiewme  tubjca.  BBOKJiA?<«,"On 
tbc  Official  AnmlvaiB  of  Milt*  C.  So!it»iaiu«.  "  On  the  L-se  of 
futOm  for  cbwUBg  tkc  notent  EbnniUon  «t  Symp  in  EnvyrmUns 


arH  V'ac  jiim  Pans."  "  On  the  Manufacture  of  .MUirocn.'*  H.  Niccoi., 
■■  l>:i  KiL-  I'iciciicc  of  ^^:l;:  )'.ciiric  Inseits  in  liaW  Sugar."  Cawi  UON, 
Hassal,  on  tbc  urae  »ubje£t.  L.  KLJiSfcR,  "On  the  Sublunatioii  of 
cMiMn  Bodice  M  a  Wliiie  Heat." 

No.  4. 

R"H'  "  Improved  Proccasei  fi^r  the  Manufacture  of  Oiimeaf 

a-,  I  i-t  Oil.  '    V.  Li.tiKAXD,  "An  imprtivci  Irnn  Itirrcl  for  Iml-iim- 
Pl  iiiti.'    H.  VioLtrre,  "On  the  Prep-^'ition  of  Copal  and  other 
Resins  for  the  ManufaAurc  of  Varni,ii.'    L.   KinmaN,  "On  tiie. 
Piescnce  of  Nitronrn  in  Slcrl  am!  Pit;  I:.>n,  and  on  the  CnndilicwunJ' 
Cirion  in  Haril  ar.:!  Snli  S'.ccl." 


NOTES  AND  QUERIES. 


Determination  of  free  Sulphuric  Acid.— I  want  to  determine  tlie 
free  sulphuric  acid  in  superphosphates,  and  do  not  Unite  know  how  tf» 
dii  it.  Is  it  possible  to  do  it  by  %hakinK  the  Bolution  with  oxide  of  lead 
and  to  determine  «ftcTwanls  the  sukihat*  of  kaid  fat  lid  ?  Cm  019 
ni  your  correspondents  till  nc  if  tnia  plaa  would  do,  or  am  tlwy 
tell  me  of  aaotner  way.— V.  C. 

To  Prevent  Water  Preeiinf.— Canany  of  ynarreadersehllee  by 

inswtnni;  Ilir  f  illowini;  qucitinns  ?  i.  What  pr  >piinion  of  !ialt  must 
be  aiiltd  tJ  water  t  i  prevcr.t  it  fm-.-in;;.  uhcii  tvpnsrd  to  the  r^lcst 
weather  trnovrn  in  th»  country }  1.  What  pcrccntafte  of  alaJiol 
shu.tid  water  contain  for  the  nune  purpoia  1  3.  It  there  any  othev 
cheap  •ubaUnee  whidl  wadtf  afleA  ua  aame  o^oA,  and  which  woald 
not  attack  iron  Volta. 

BfeachinK  Calico.— Your  enrmnnndeni  C.  L.  dealrei  to  receive 

information  rclalini;  to  "  Ulcachim:  Voiv  lier  Solutions  "  It  is  not  a^ 
soluti  ly  nvci" -ary  to  lhro«  a«ay  the  solution  •  after  '.ou  have  pjtsiief  s 
certain  quaniily  of  fabrics  through  them,  uoli.  s\  in  the  la^e  of  TBiy 
fine  i;ooJs,  or  where  there  are  any  coloured  fwnamcnts  in  the  clothti 
preserve  ;  the  solution,  if  it  ha«  been  Icpt  too  lone,  is  apt  to  injure  tho 
fabric  1  r  dcolorise  the  orn.imcnts.  The  ■.I'^iiu!  rTiethnd  fur  lestin£ 
solutions  of  blcichinc  powder  is  by  means  of  the  uolphatr  <if  indiRo 
tcit.  Thr  h\  Jioinetcr  being  a  very  fallatiouj  test,  I  would  recommend 
y<.i.ir  coric  .pundent  to  make  himtelf  acauainted  with  the  chlurimeter 
tcbt  incroJuccd  by  the  late  Mr.  Walter  Crum,  and  which  t«  so  easily 
manipulatiil  that  a  workman  of  ordinarv  intclliKence  can  easily 
understand  it.  The  chlormeter  test  can,  it  I  mistake  not,  be  procured 
from  Griffin.  wS'^  I  ln'.i  .1.  uhl  will  give  civr;,  ir.f  •r:-r..ititin  rcsard- 
in;;  it-— .\.  ti  .'->. 

Dete^ionof  Magnesia  in  the  presence  of  Manganese. ~\Vhet» 
a  comp-^und  is  pt  rlectly  free  from  magnesia,  but  contains  man^rancse, 
together  uiih  pho^iphaier.  uisolubte  in  water,  on  addinK  ammonia  and 
hydricdi&odic phosphate  i  Na.'  ltP04l  a  precipitate  iialmoat  invariably 
nbcained;  this  precipitate  has  vcrv  much  the  appearance  of  triple 
phosphate,  and  mi^ht  be  readily  mistal^en  for  it:  but  analysii  show% 
that  It  rloex  not  contain  any  maenesia.  Its  fnrmation  is  iljr-  to  MnO 
b«in(;  carried  dow  n  Kith  I  ciOjon  boilinj;  with  potash  ;  by  baiiini;  with 
chloride  of  ammonium  the  MnO  isdiison  c  1  out .  mnv  on  treating  with 
Nai  HPO4  and  ammonia,  the  precipitate  ;n  qi:e'<'.i<  n  is  obtained,  which 
adheres  to  the  sides  of  the  vr',<.cl  w  Ik  re  it  li:i>i  been  rcbm'il  by  the  rod. 
in  exactly  ll-.c  same  manner  a  ■  1  tn;i.:r;ciia  p.-tcij-'ttatr.  This  rr.i.  ti  .n 
does  not  talic  place  if  the  prt  cipilalc  Cimtaiiiinj;  MnO  be  expose!  to  the 
air  for  s::n>e  time,  fiM  then  it  abaorfas  oxygen,  and  form*  MnC>2, 
which  is  insoluble  in  chloride  of  ammonium.  M;;  may  hr  r,  t  !:]> 
ilctcOcd  in  the  prcsenrr  of  Mn  by  di?'-.olviiu;  the  precipitate  :n  HCl, 
neutral!' In>;  with  ammonia,  and  pi ci:iv<!at -nr  tlv  Mii  tjy  means  of 
ammonic  sulphide,  and  again  adding  Na,!  HPO^  and  ammonia,  when 
the  MffwiltbeprMipiuiodaaiMlthiBmagrbekaowioboJrm  from  Ua 
by  Its  not  coloDriag  a  haras  bead.— 4,  LtVBiMiMte. 
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»*«  O wine  to  preisare  on  otir  ttpacethe"  Amwen  to  Cormpondents* 

will  be  e>ven  in  our  next. 
Cemmnaiciilton*  kavrhtfn  rectivtd  from  F.  C.  Calvert  &  Co.  (wi;h 

enclosure) ;  W.  Smt>: ;  E.  0.  To*h  (with  enclosure! .  Mai;nesium  Metal 
Co,;  IC.  Cciti  1.  1!.  Ixiiuney  (with  endosarcl;  Ur.  R.  Oxland ; 
1.  Heywooil ,  Di.  .\  Wuth  i  vulh enclosure i ;  J.  Slessor  (with  enclosure); 
ILTaUillK:  Kumr.cv  (with  enclosure i ,  1-..  D.  Day  ;  W.  Wilkinson 
(with  cacTosurel ;  J.  ll.  Kiel;  W.  Snjith  ;  W,  Uailcy  an.l  Son  (with 
rnclosure);  J-  Hill  (with  enclosure!:  E.  W.  llartletl;  J.  Scrivener;  H. 
Hankey  (with  enclosure!;  Professor  Heaton  ;  J.  How;  W.  Gordon ; 
E.  M.  Uelf;  J.  Sprague  (with  enclosure);  E,  Goodchild  (with  en- 
closure) ;  J.  Emerson  Reynolds  (with  cnclaoarca):  J.  Brownincfwhh 
cncloaurel;  D-  Forbes,  F.R.S.  (with  enclosure);  Rev.  B.  W.  Gibsone 
(with  eocloittrel;  W'.  Woo  l  i  with  enclo'^itrel;  Archd.  Liversedce  (with 
enclosure);  C.  J.  Wo -i'A.Tr.l  iv.ith  enc!o,iirei;  Dr.  Hay;  Dr.  H. 
Debus;  Dr.AtllicId  (with  enclosure);  Ur.  Frsnktand,  E.R.S.  (uith 
enilosurel, 

lioD^t  Rtctired.—"  Inoritanic  ChcflUCtTy,"  by  Charles  W.  Eliot  and 
Frank  II.  Storer.  Second  edition,  revised.  London  t  John  Van 
Voorst ;  "  Le  Moniteur  Scientifiquc  " ;  "  Journal  of  Materia  Mrdica  " 
"American  Gas  Linht  Journal':  "Scientific  American";  "Elude 
Di  scriptive.  Thforiq  if  ct  Etperimenlale  snr  Ics  Meteorite!."  Par  M. 
S-tanislas  Meunicr.  Paris;  A u<  Bureaux du  Cosmos, 7, Rue  Pcrronct 
i'rcs  la  rue  des  Saint>-pi  res  ;  "  A  Treatise  on  Eriilional  Electricity  in 
Theory  and  Practice,"  bv  Sir  William  Snow  Harris,  F.K.S.  Edited 
by  Cbartct  TomlinwD,  F.R.S.  hwivtLi  Vinae  &  Co.,  tSfi/.  . 
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Patents, 


S  Chemical  Newt. 


MEETINGS  FOR  THE  WEEK. 

MoilMY.— Royal  ricngrarhical,  8). 
WSONUDAY— Socictv  uf  Arts,  8. 
TaUUOAY.— Royal,  Si. 

■  Philosophical  Club.  6. 

  Royal  Institution,      Professor  Tyndall,  "  On  the  Di«- 

covcrics  of  Karadav." 
F«iDAr.— Roy«l  I ns^tUutjan, 8.  'Rev.  F.  W.  Farrar,  "On  Public 

Satvimvv— Rml  Iniiitiitiaii.  j.  Vrofemr  Romm,  "  Oa  the  Nob- 


M 


PATENTS. 

Coannmicated hr  Mr.  Vai-oh ak,  i-.C.S.,  Patent  Agnt, 54,  Chaacery 

L*ne.  W.C. 

GRANTS  OP  PROVISIONAL  PROTECTION  FOR  SIX 
MONTHS. 

Betlmap.  Mortimer  Street.  Cavcnditk  Square,  M!ddl««ex, 
"  UBpravementt  in  the  treatment  of  the  solution  of  malt  fnr  brewing." 
— PeHtlcn  recorded  November  .17,  i  M^. 

^1^4.  J.  Baytis.  Durdham  Down,  itn!itol.  "  An  improved  chemical 
rirp.ir.itum  or  compound  to  be  used  m  prrpariaf  nlaM  mtUe  fabrics 
(or  ilyt-intf  or  colouring."— November  jH.  1^(17. 

UM.  T.  Rose,  Oxion.  Cheshire,  and  K.  K.  Gibson,  New  BrUbton. 
Cheshire.  "  An  improved  mode  i>l  Ircarini;  cotton  aeedtooMluil  oil 
therefrom,  and  in  machinery  employed  therein." 

3389.  C.  Albisscr,  Mineini;  I.iiie,  London.  "  Improvements  in  the 
DfeparAlion  of  sulphate  uf  ma|{nesia,  applicable  to  the  treatment  of  the 
enne  potuh,  aalts  of  StmMfurt,aa4i  the  refuae  from  the  naau&ABre 
of  diloride  of  potaatium." — A  cooimunication  from  J.  Vortter.'and 
H.  GriineberK,  Cul- t^nc.  Prussia. — November  iq.  iSfi7, 

340J.  W.  R.  l-jl.'j,  SoutlLimpton  Huildir.j;*,  Chancery  I..irr.  "  An 
improved  mode  of  and  means  for  clarifying  saccharine  solutions."— A 
communicatien  from  I.E.  Freund,  New  Yorlt.  U.S.A.r-Noifcmbcr 
30, 1667. 

3140,  J.  GJeia,  Mtddteateoagb,  Yettahlte,  "  Cerlaia  iatnrawements 
in  tSe  manefnAere  of  caat  ateel  end  liowotencwe  iren."— December  3. 

i8f.-. 

j4iij.  S,.  Pcrtinn,  and  W.  Smellie,  Tiorton,  near  ManthL'tc,  Im- 
provements in  the  manufacture  cil  mallenblc  mcul  of  a  i.tcely  quality, 
partly  from  Beaieracr  *  scrap '  or  other  Ressemer  roctal." 

34fo.  P.  G.  L.  G.  DeeiRnolle,  Rue  de  la  Seine,  and  J.  Casthelac,  Rue 
Ste.  Croix  de  la  Bretonnerie,  France,  "Improvements  in  the  manu- 
failure  of  explosive  and  fulminatini;  ponder;. "■  December  j,  iHby. 

3*7S-  J-  Durraoa,  Thurlstonc,  near  Pcnistone,  Yorkshire,  "  An  im- 
proved material  er  omioeitiaatobe  emtoyed  tor  covering  or  coating 
the  interior  aerfacea  W  mould*,  croclbrea,  or  duAa,  previous  to  their 
rcccivioK  the  molten  tneini  in  the  process  of  casting,  and  for  nther 
porpoaes."— December  (i.  iM  ; 

•,4S3.  K.  I!.  Jones,  NcUon  Tcriace.  City  Road,  Middlesex,  and  W. 
Pii«cll.  Circus  Place.  Finsbury.  Middlesci,  "  Iroptxjverocnts  fur  the 
prevention  of  incrustation  in  steam  boilers."-  December  7,  i!i67. 

3499.  L.  Rose,  Leith,  Scotland,  "An  improved  mode  of  preserving 
vegetable  juices." 

y.ri.  C.  Martin.  Chancery  Lane.  W.  Barrett,  and  T,  S.  Webb. 
Niirti  n,  n.i:h.ini,  "  Improvement'*  in  the  trealment  and  reduction  of 
tttaniicrouK  iron  ores,  and  in  the  manufacture  of  iron,  and  in  the  con- 
stru<ftion  of  fumacaa  to  be  employed  therein." — December  9.  iHby. 

3317.  A.  M.  Clark,  Chancery  Larve.  "An  impro\-ed  process  fur  the 
redL'i^  ion  of  tin,  ao  aa  to  tender  It  ap^icaMe  (or  coating  mctala  and  for 
other  puposes.  — A  ce«Mwnicatian  6aniB.Can«Ha,  Bonlevaic  St. 
Martin,  Paris. 

C.\Nl'>I  IiS  — If  \  iiu  do  not  want  your  cindles  exclusively  for  show, 
but  \w!n  plc.i\,int^n-  M>f  appcirance  require  excellence  of  burning,  buy 
"  Paica'i  GuLU  Medal  Palmitink,"  or  their  "  Sh&rwuod  Palmi- 
TiHa,"  or  their  food  oid>faabiaaed  "  Bblmont  SraRM,"  or  "  Bbliiokt 
WAX."«irtheir^BEST."No.  i,"""Ko.  3,"of  ••BATTWi«A"Co»iro. 
uiTt,"  in  preference  to  the  finest,  and  most  transparent  Paralfine 
c.indlrs.  But  il  you  must  have  the  cvtreme  tian^parency  of  pure 
P.^r.ifVinc,  ••  Prick's  PaK.nkms  f."  or  the:r  "  Bflmovtine"  will  give  it 
I  i  MHi  in  perfection,  and  at  a  more  moderate  price  than  ia  eaeally 
th,Trgcd  for  any  other  really  first-class  Paraffine  Candles. 

The  new  toilet  soap.  '  PRICE'S  SOLIDIFIED  GLYCBRINB." 
conta.ning  half  iu  weij^ht  uf  their  concentrated  diatitled  Glycerine, 
atiould  be  in  general  ujic  in  every  house  before  the  winter  comes  on, 
because  of  its  admirable  effects  in  preventing  chapping  of  the  hands 
and  face.  In  every  house  there  oui;ht  also  to  be  one  ol  the  scaled 
buttles  of  their  coriccr.ti.^tcd  Distilled  Glycerine,  Vnown  everywhere 
as  "  Paick's  Ot.Yi:i.RiNi:,"and  prescribed  by  the  must  eminent  medical 
men  abrand  aavell  aa  at  home,  aa  the  one  only  Glycerine  for  medicinal 
■ae  whether  estemally  or  intMualty. 

PRICE  S  FANCY  SOAPS  of  the  different  r,orts  otaally  made  are 
excellent,  and  command  a  constantly  incrcasini;  sale.  The  "  Solidified 
Cilvccrine"  ajpoken  of  aboi-e  is,  however,  the  i.nc  lancy  soap  to  ust. 

■•  PRICE'S  NEW  PATK.NT  NIC.HT  LIGHTS."  for  buTnin„-  .n 
tlir  »iik  I'lassrs  arc  believed  to  be  thr  vcri  hi",t  Nijtiht  Light;  ris.i'-. 
••PKICJ/S  CHILDS'  NIGHT  I  K. II  i  s."  fnr  h  irnini;  wilhi  tit 
glasses,  and  their  different  sorts  of  "  CliAMBEU  CANDLI-.S"  are  so 
well-knotMi,  and  ao  eeneraltjr  appreciated  as  not  te  need  amy  apecial 
notkehcre. 


PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Cower  Street,  Bedford  Square.  W.C. 

r.  Henr}'  Matthews,  F.C.S.,   is  piopared 

to    cive    Inslru<ftion     in  all  brancbc*  of  PRACTICAI* 
CHI^MISTKY.  rart.rularlv  in    its  ,\pplicatloa  to  MEDICINE. 

AGRICL'LTL  KH,  and  CO.MMERCF.. 

The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  Fi\  c 
o'clock;  on  Saturday  from  Ten  till  One  o'clock  ;  and  from  October  to 
March  on  Monday  and  Friday  Evenings  from  Six  to  Nine  o'ctock. 

Mr.  Matthew*  ia  also  prepared  to  undertake  ANALYSES  of  every 
daacfipitiaflhi 

FwrPnniettlafe  and  Proepeaaaes  apply  to  Mr.  Henry  Matthewe,  at 
the  Labnntory,  60,  Gower-street,  Bedford  Square,  W.C. 

Beraers  College  of  Chemistry. — Experimental 
MILtTARY  and  NAVAL  SCIBNCBS.  ander'Bie  tfraAim 

of  Professor  R  V.  GAKDNFR,  F.F..S..  Sec.;  of  the  lat»R0yal  Paly> 
techniL  Institution  and  the  Rnval  Naval  College. 

The  Laboratory  and  Clasa  l(ooma  are  open  daily. 

Especial  facilitiea  for  penona  ptefnring  for  OovemaMBt  and « 

examinationa. 
Private  Pupils  will  findevenri 
Analyses,  Assays,  and  Praiaical 

Patents.  &c..  conducted. 
For  particulars,  Sc.,  apply  to  Prof.  E.  V 


Invcatlfatlena  conncAcd  witk 


G.,  4«.  Bemers-street,  W 


I 


n.struclion  in  Pradtical  Chemistry  and  Evening 
Clatice  for  the  Study  of  Chemiatxy,  Botany,  Materia  Medic*,  dtc 

TO  PHARMACEUTICAL  AND  OTHER  STUDENTS. 
Mr.  J.  C.  BRAITHWAITE.  for  thirteen  years  Principal  Inetrae- 
tor  in  the  Laboratorlct  of  the  Pharmaceutical  Society  of  Great 
Britain,  and  Demonstrator  of  Practical  Pharmacy.  Pharm.iccutical 
Latin,  &c,,  wishes  to  infill  in  lli^  old  PupiU  and  otherr;  th.i:  In-  ton- 
tinucs  to  devote  his  whulc  attention  to  F'ducation.  The  Session 
1^67— ititjS  M  ill  commence  on  the  ist  of  Ottubcr,  when 

Mr.  BKAITUWAITE'S  Laboratory,  which  has  been  enlarged 
during  the  recess,  will  be  re-opened  at  10  a.m.  for  InatruAinn  in 
Practical  Chemistry  as  applied  to  Pharmacy,  Medicine,  Analysis,  &c. 
Pupils  can  enter  at  any  period.    Terms  moderate. 

THE  CHEMICAL  and  TOXICOLOGICAL  CLASS  meeta  as 
oaualeveiy  Monday  and  Tbnradio^  Etwning,  at  camnMnciiic 
OAobnr  srd. 

The  LATIN  CLASS  for  Ae  readinff  of  the  Pharmaceyctia,  Phyai. 
daoa'  Prescriptiona,  Ac,  every  Tuesday  and  Friday  Etrcnisg,  at  8  p.aa,, 
coitunencing  OQobcr  tat. 


and  MATERIA  MEDtCA  CLASS, 

infc._      .  _   

SIONS  lor  the  .s  I  L  DV  of  PRACTICAL  BOTANY  trtll 


iRIA  MEDtCA  CLASS,  mry 
at  »  pjn.  The  wwal  BXCUR' 


The  BOTANICAL 

Wcdncsd.iv  and  Saturday  Evening 

-•ONS  lor  the  -S  I  L  DV  

»•  I'l  a.m.,  October  ;nd. 

Fee  to  either  of  the  abo\  c  Clasin  Half  .n-r,iiinfa  yrr  Month  ;  to 
lliL-  lintanital  lC.\.cJ:!>!"ns  only.    Half-a  Guinea  per  Eight  Lessona, 
pa>.-.b;e  in  advar.ce.  Pupils  can  enter  at  any  period. 
Address,  34,  Kentish  Town  Road,  N.W. 
fir.  firaitkwnite  receivea  a  few  PupUa  to  board  la  1 


Paris  F.xhiiiition  Two  Gold  Mrr>.'H-s. 

T  iebig's  Company's  E.xtraci  of  Meat,  as  dis- 

'  tioKuishcd  from  "Litbij;  !  I! strait  of  Mtat,"  which  name  is 
daily  more  used  for  all  sorts  of  extratTts.  Warranted  genuine  and 
of  pcrfea  flavour  by  Baron  LieMg,  wlwan  etoiature  ia  on  every 

tenuine  jar.  Cheapest  and  purest  atock  fiw  soups,  Entrcea  and 
auces,  highly  xtren;;(henin<;  for  Children  and  Invalids  lib.  14s,  J-lb. 
7s  6d.  J  lb.  4s,  t-nz.  js.  tquiv-iltnt  to  ul.  half-a-pint  (  I  brM  beef-tea. 
Retail,  of  Fortnum  and  Mason,  all  Itali.m  Warehousemen,  Chcmisti 
and  Grocers.  Wholesale,  of  Crome  and  BlacWwell;  i  ;.  I.arenby  and 
Sons;  John  Burgess  and  Son;  Barnin,  Harveyx,  and  Co.;  Barclay 
and  So.-ts ;  Burgoyne,  Uuibidifcs.  and  Squire;  Wm.  Edwarde; 
M.  F.  Foster;  Lanf^tons.  Scott,  and  Eddcn;  S.  Maw  and  Son; 
<i.  S.  Pcdler;  T.  and  fl.  Smith  and  Co..  Londun;  Duncan, 
Flockhart.  and  Co.;  Jiihn  Mackay;  H  C.  Baildon.  {Edinburgh; 
Southall.  Son,  and  Oymond,  Birmingham;  Wm.  Sraeeton.  Lceda; 
Ralmee  and  Co.,  and  B.  Weatwoctb,  Liverpool;  all  wholeaaJo 
houaea,  and  of  Liebig's  Bctract  of  Meat  Company  (Limited),  43, 
Mark  Lane,  E.C. 


Aifethylated   Spirits.  —  David    Smith  Kidd, 

Licensed    Maker,  Commercial    Street,   Shoreditch,  N.E. 
Alao,  FINISH,  FUSEL  OIL.  and  RECT.  NAPHTHA. 


SchoU's  Patent  Platinum  Gas  Light  Perfedler. 
— ExtraA  from  Report  by  Dr.  LctTicby  r— 

"  The  results  have  been  vr  rv  rrmnrk.ihle.  for  they  show  an  average 
increase  of  6;;  per  cent  on  ihi  i.l  im  n  iung  power  of  the  pas.  I  am 
of  I  pininn,  Ihcrcliirr,  that  thr  invintuin  is  of  Rreat  practical  value." 
Pnce  One  ShIllinK  each  for  Ei^h-tail  Burners.  To  be  had  retail  of 
Oas-6ttersand  Ironmongers,  and  (wholesale  only)  of  JOHN  SCHOLL. 
41  and  aa,  Berwick  Street.  Osferd  Street,  London,  W.  Tenna  at 
appHcaaoo.  N.B.  -A  apcciaen  acnt  free  oa  receipt  of  la  1 
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Professor  Tyndall  on  Heal  and  Cold. 
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THE  CHEMICAL  NEWS. 


Vot,  XVn.  No.4a6. 


ON 

HEAT  AND  COLD; 

A  couitas  OP 
SIX  LECTURES* 
(Adafttd  fo  a  jHVtttiU  aniUwy), 

DELIVERED  AT 
THE  ROYAL  INSTITUTION  OF  GREAT  BRITAIN, 
{CHRIST.MAS.  i56^-»J. 
BY 

JOIIN.TYNDALL.  Esq.,  LL.Dm  F.R.S. 
LsCTtFKE  IV. 


Tie  Gcytenef  Icclanit  (coiHiiraetn.—The  meehaotcal  tqalvaknt  of 

heat.— Consump':  n  -  f  hrat. 

In  our  last  Icd^ure  I  intended,  if  time  permiiled,  to  explain 
the  adion  of  tlic  ^cy&er  of  Iceland,  but  at  tliL-  end  of  the 
kdure  I  found  that  the  time  was  insiiflicicnl  for  (he  pur- 
fose ;  and  I  proii;it.(.d  tJitn  to  explain  this  vunderful  spring 
m  the  le&are  of  to-day ;  but  when  I  came  to  look  at  the 
fltber  matter  before  me  I  found  that  it  was  so  abundant 
Uiatl  tcatly  could  not  get  the  iubjctl  of  the  {jcvM-r  into 
it.  In  order  to  help  myself,  tlierefore,  I  printed  5«kj  copies 
of  an  account  of  tl.i-  ■■  ■-vr  ,•,  l:ich  1  ^a\e  in  this  room  i.\ 
nr  15  years  a<;o  ;  and  I  U  usi  t  ach  youn;'  pliiI<>i.ophi--r  pre- 
sent has  furnished  liimscif  w  ith  a  cop>  of  this  descri|,tion 
of  (lie  j^<;vser,  from  which  I  have  no  doubt  you  will  under- 
I  in  :  it>  philosophy  -particularly  by  the  help  of  your 
fncndi  -  when  you  read  this  paper  at  boine,ju6t  a»  well  as 
if  I  bad  tried  to  explain  it  to  yoa  here. 

"The  atif'face<»f  Icdand  slopes  gradually  from  the  coast 
towards  the  centre,  where  the  general  level  is  about  3.000 

feet  above  the  surface  of  tlic  sea.  On  this,  as  a  pedestal, 
ire  planted  the  Jokull  or  icy  mountains  of  the  region, 
*hich  extend  both  ways  in  a  north-easterly  direclicn. 
Along  this  chain  the  artive  volcanoes  of  tbf  j-iLind  arc 
encountered,  and  in  the  same  tjcncrn!  ,  i  .  -i  t!  -- 
tbennal  sprin>;s  occur,  thus  »tif;<;c:-itin^;  a  tommoj:  (i'i_;in 
for  them  and  the  volcanoes.  From  the  ridm?s  and  t  h  ;sni ; 
which  diverge  from  the  mountains  mighty  masses  of  i^tcain 
are  observed  to  issue  at  intervals,  and  where  the  escape 
ukes  place  at  the  mouth  of  a  cavern  and  the  resonance 
of  tbe  cave  lends  its  aid,  the  sound  of  the  steam  is  like 
that  of  thunder.  Low  cr  down  in  the  more  porous  strata 
we  have  smokin.:;  mud  prmls.  where  a  repulsive  blue-Mack 
aluminous  pastte  is  boiled,  ri^in;^  at  tiiU' s  into  huf^i; 
bladders,  which  on  bursting;  scatter  th<  ir  slimy  spray  to  .n 
heieht  of  fu'teen  or  twenty  fci-t.  l-rom  i!ie  liasi-  of  the  hills 
upwards  extend  the  ^Ujcicrs,  ami  cti  tlic-r  shoulders 
arc  placed  ihv  imi  lisc  .stiow-lk-lJs  v.hith  crown  the 
summitu.  Froiti  ti  c  arches  and  fissiirc-s  of  the  (;laciers, 
vast  niassi.'^  cf  .  .iter  issue,  tallinii  at  times  in  cascades 
over  ivalU  of  ice,  and  spreading  foi  miles  and  miles  nvL-r 
the  country  before  they  find  defiiiiie  oiitl-.  t,  Exteniiivr 
noratscii  are  thus  formed,  which  add  to  the  monotony  of 
the  dismal  landscape.  Intercepted  by  the  cracks  and 
SsMKcs  of  the  land,  a  portion  of  these  waters  is  conduaed 
to  the  hoi  rocks  underneath  ;  here  meeting  with  the 


*  ReporteU  verbatim,  by  pcrmi-'Sio^  I'f  the  .\uth  -t,  fur  this  juurr.a!.  j 


volcanic  tjascs  which  tr.avi-rse  tl-ese  linderi^round  regions, 
both  travel  together,  to  issue  at  the  first  convenient 
optjortunity  either  as  an  eruption  of  Steam  or  as  a  boiling 
spring. 

**In  the  (ireat  Geyser  \vc  h.-.ve  a  tube  ten  feet  wide  and 
seventy  feet  deep ;  it  expands  at  ita  summit  into  a  basin, 
which  from  north  to  south  meaenres  fifty-two  feet  across, 
and  in  the  perpendicular  direftion  sixty  feet.  The  interior 
of  the  tube  and  basin  is  coated  with  a  boautiful  smooth 
plaster,  so  har;!  a'>  10  re-:!  t  the  blows  of  a  hammer.  The 
first  question  th.tt  presents  itself  is,  how  was  this 
wonderful  tube  construdcd  ?  How  was  this  pcrfeCi 
plaster  laid  on  ?  A  k'^"c«;  at  the  constitution  of  the 
Cieyb!.-!  w.itc:  v,  :11  perhaps  furnich  the  first  surmise.  In 
t.OQO  parts  of  the  water  the  following  constituents  are 
found: — 

Silica  0*5097 

Carbonate  of  Soda  o'i9.^9 

Carbonate  of  .•\niinonia  o'ooSj 

JSulph.Tle  of  Soda   o'i07o 

Sul;ili.ue  (il  rt:tash  ..  0-0475 
Sulphate  oi  Ma;;nesia  .,  o'oo4J 

Chloride  of  Sodium  %,  ,.    ..    o"252i  • 

Sulphide  of  Sodium  o'ooSS 

Caroonic  Acid  <>'0557 

"The  lining  ni  the  ir.hr  cv;(Ii.'ml\  ut  ri.cd  from 

the  water;  and  liencu  tin:  cuiijcctiiic  ni.iy  .tr^^.c  tli.it  the 
v»ater  deposited  the  substance  a^.iii'^st  i!k'  skU  I'f  the 
tube  and  basin.  Hut  the  water  depohUs  no  setliiiictit,  even 
when  cooled  down  to  the  freezing;  point.  It  may  be 
bottled  up  and  kept  for  years  as  clear  as  crystal,  and 
without  the  slightest  ptecipitaie.  .\  s(wcimen  brou^^hi 
from  Iceland  and  analysed  in  this  Inf^titution  was  found 
perlhdly  free  from  sediment.  Further,  an  attempt  to 
answer  tbe  question  in  this  way  would  imply  that  we  took 
it  for  granted  that  the  shaft  was  made  oy  some  foreign 
agency,  and  that  '  ;  ring  merely  lined  it.  A  painting 
of  the  (leyser,  tht  pr.jiH  ity  of  Sir  Henry  Holland-  himself 
an  eye-witnt.'^s  vi  ihcse  \*onderful  phi'ni>:iii:iia,  — w .is 
exhibited.  'lliL-  paialin;;.  from  a  sketch  laki-n  tin  the  spot, 
might  bv;  relied  on.  W  e  find  here  that  the  basin  rc.t:, 
upon  the  sunuiiit  of  a  mound  ;  this  mound  is  abot:t  tony 
feet  in  height,  and  a  <;l  im.c  .«t  it  is  siilTicicnt  to  sho;'.- 
that  it  h.i";  b>-rn  depo.'^itcd  by  the  (»e>  ser.  iiut  in  building 
the  moiiiiH,  r'j.  »nisl  nho  hnvc  fornwd  the  tuhc 

which  perforates  tit(  ri<  iitiii :  and  ibus  WC  learn  that  the 
GeystT  is  the  arcliiictt  v(  its  own  tube.  If  we  place* 
quantity  of  the  Cevser  water  in  an  evaporating  basin,  the 
following  takes  place:  in  the  centre  the  fluid  deposits 
nothing,  but  at  the  ed;r*.-s  where  it  is  drawn  up  the  sides 
of  the  basin  by  capil!,ir\  attraAion,  and  thus  subjedted  to 
a  niiick  ev.iporaticm.  v,  :•  iitid  silit  a  ni  pnsitcd  ;  round  the 
cJgc  we  find  a  ring  of  s?!,t.i  thus  I.iid  on,  and  not  until  the 
evaporation  has  contiiniiil  for  a  considcrahle  time,  do  we 
find  the  slightest  turbidity  in  the  central  portions  of  the 
w,-.ler.  This  cxperiniciu  is  the  I'.iti  roscopic  tc|Meseiitant, 
if  the  term  be  permitted,  of  Nature"*  operations  111  Iccl.^nd. 
Int.igine  the  case  of  a;.  r.i|  k'  thi  rm.il  springv^hose  walci:, 
Itickle  over  its  side  doun  a  grnile  incline;  the  water  thus 
exposecl  evaporate  >  s;-i.i  r;;ly,  ami  s;llca  is  deposited. 
This  deposit  graduaily  elevates  the  Mdc  over  which  the 
w  ater  passes  until  finally  the  stream  has  to  choor«  another 
ciuirsc  ;  here  the  ground  becomes  elcvaied  by  the  deposit 
as  before,  and  the  stream  has  to  move  forward— ^thus  it  is 
compelled  to  travel  round  and  round,  di>ichar(tin{{  its 
silica  and  deepening  the  shaft  in  which  it  dwells,  until 
finally,  in  the  c<>ursi-  lA'  ceniiiri»s.  tl-.o  simple  sprini; 
has  produced  that  Vintvlciful  app.iraluti  which  ha.-,  s't 
long  pu/  .'Ied  and  astuni$--hvd  both  the  traveller  and  the 
jihilosopher, 

'•  IJefortr  an  ern;:li'>n.  I'lr  w.-,tir  lills  ln.tli  the  tube  and 
basin,  detonations  aie  heard  at  intervals,  and  after  the 
detonation  a  violent  ebullition  in  the  basin  is  observed ; 
the  column  of  water  in  the  pipe  appears  to  be  lifted  tip, 
thus  forming  an  eminence  in  the  centre  of  the  basin  and 
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causing  ihc  water  to  How  over  its  rim.  '1  l".e  detonations  | 
«K  evidently  d'.ii:  to  the  production  of  steam  in  the  sub-  ; 
tcrmnean  depths,  which  rining  into  tlic  cooler  water  of 
the  tube,  becotnes  tuddenly  conJenred  and  produces 
cstploaions.  Between  the  interval  of  two  etuptiontt,  the 
temperature  of  the  water  in  the  tube  gradually  increases, 
but  even  immediately  before  an  eru]Hton,  at  no  part  of  the 
tube  is  the  water  at  its  boiling  temperature.  How  then 
is  an  iTuption  possible  ?  Hansen  succeeded  in  deter- 
mining the  teinp«raliirc  of  the  water  a  few  minutes  before  ' 
a  great  eruption;  aril  nbservations  furnish  tlx  l.<  y  if 
tlie  entire  t-nigma.  A  lilile  below  the  centic  ;ie  louiid  Use 
water  within  tv  o  deforces  of  its  hoilin<;  point,  that  is. 
within  two  degrees  of  the  point  at  which  w.nter  boils  under 
the  pressure  of  the  atmosphete,  f-lns  the  pressure  >  f 
sitf>triiHumbent  column  of  ivalcr.  The  adual  temperature 
at  thirty  feet  above  the  bottom  of  the  Geyser  was  122" 
Ccntijjrndc,  its  boiling  point  being  124  .  VV'c  have  just 
alluded  ID  the  detonations  and  the  lifting  of  the  (icyscr 
column  by  tl>e  entrance  of  steam  from  beneath.  These 
detonations  and  tl'<c  aLCu:npun>i:i;;  elcv.^iiua  of  the 
column  are,  as  before  «uied,  heard  and  observed  at 
various  intervals  before  an  eruption.  Imagine,  then,  the 
sedion  of  water  at  thirty  feet  above  the  bottom  to  be 
riised  six  feet  by  the  entrance  of  a  mass  of  vapour  below. 
The  liquid  spreads  out  in  the  ba»in,  overflows  its  rim,  and 
thus  the  elevated  section  has  six  feet  less  of  water  prc'sure 
upon  it ;  its  boiling  point  under  this  diminished  pressure 
is  121°;  hence  in  its  new  position  its  adual  temperature 
(122')  is  a  depree  above  the  boiling-point.  This  excess  is 
at  once  applied  to  the  jjencration  of  steam;  the  column 
is  lifted  hij^hcr,  and  its  pressure  further  lessened  ;  more 
steam  is  developed  underneath ;  and  thus,  after  a  few 
convulsive  ctforis,  the  upper  part  of  the  column  of  water, 
through  the  sudden  boiling  up  from  the  middle  doVn- 
waids,  is  ejcded  with  immense  velocity,  and  we  have  the 
Geyser  eruption  in  all  i'.^  prandcur.  i5y  its  cont.iet  with 
the  atmosphere  the  v..-c.i  r  is  cooled,  falls  back  into  the 
basin,  sinks  into  the  tube  through  which  it  gradually 
rises  again,  and  finally  fills  the  basin.  The  detonations 
are  heard  at  intervals,  and  ebullitions  observed ;  but  not 
until  the  temperature  of  the  water  in^  the  tube  has  once 
n  nre  ;r  r/r  nltf  -ned  its  boiling  point  IS  the  lifting  of  the 
coluniu  able  to  produce  an  eruption. 

"  In  the  regularly  funned  tube  the  water  nmvhcre  «juitc 
attains  the  boilin;;-point.  In  the  canals  which  feed  the 
tube,  tl'.e  sti-.tni  uhich  causes  the  dcton.-»tion  and  lifting 
of  the  ^.<>l.una  mu'-!  th  refore  be  formed.  These  canals 
aic  111  I'.ioi  nothing  rn  ntj  "(i.Tn  the  irregular  continuation  of 
the  tube  itself.  The  tube  is  therefore  the  sole  and  suf- 
ficient cause  of  the  eruptions.  Its  suftkicncy  was  experi 
mentally  shown  durinjj  the  lecture.  A  tube  of  g.ilvanised 
iron  six  feet  long  was  surraunded  by  a  basin  ;  a  fire  was 

Iilaced  underneath  and  one  near  its  centre  to  imitate  the 
steral  heating  of  the  Oevser  tube.  At  intervals  of  rive  or 
lia  minutes  throughout  tiie  ledure  eruptions  took  place ; 
the  water  was  discharged  into  the  atmosphere,  fell  back 
into  the  basin,  filled  the  tube,  became  heated  again,  and 
was  discharged  as  before. 

•  Sir  Geo.  Mackenzie,  it  Is  well  known,  was  the  first 
tu  iiiiroducc  the  idea  of  a  Subterranean  cavern  to  account 
for  the  phenomena  of  the  (ieyser.  His  hypothesis  met 
with  general  acceptance,  and  was  even  adopted  undouht- 
ingly  by  some  of  those  who  accompanied  Bunscn  to  Iceland. 
It  is  unnecessary  to  introduce  the  solid  objeiftions  which 
might  be  urged  against  this  hypothesis,  for  the  tube  being 
proved  sufficient,  the  hypolhetical  cavern  disappears  with 
the  necessity  which  gave  it  birth. 

"A  momciit'i  refleiiUon  will  suggest  to  us  that  there 
mii-  t  l)C  a  limit  to  the  o]>erat!(ins  of  the  Geyser.  When 
ibe  tube  has  reached  such  an  altitudo  that  the  water  in 
the  depths  below,  owing  to  the  increased  pressure,  cannot 
attain  its  boiling-point,  the  eruptions  of  necessity  cease. 
The  spring,  however,  continues  to  deposit  its  siltca,  and 
formg  a  long  or  cistern.  Some  of  thcae  in  Iceland  are  of 
a  depth  of  thirty  or  forty  fed.  Their  beauty  is  jn. 


dcscribalile  :  over  the  surface  a  light  vapour  curls,  in  the 
depths  tlie  water  is  of  the  purer.t  a/ure,  and  tints  with  its 
oun  l;ue  the  fafUa-i'ic  incrustations  on  the  cistern  walls; 
wliile  at  the  bottom  is  observed  the  mouth  of  the  once 
mighty  Geyser.  There  are  in  Iceland  traces  of  vast,  but 
now  extlndt,  Ocyser  operations.  Mounds  are  observed 
whose  ftbafts  are  filled  with  rubbish,  the  water  having 
forced  a  way  underneath  and  retired  to  other  scenes  <K 
action.  We  have  in  fail  the  Geyser  in  its  youth,  man- 
hood, old  age,  and  death,  here  presented  to  us : — in  its 
•.■:iii:i,  .IS  .a  simple  thermal  spiin;;;  in  iis  ni.itihrKHl,  .is 
ihc  eruptive  spring  I  in  its  old  ,i;;e,  ai  t!ic  tranquil  laug  j 
while  its  death  is  reeonit -1  by  the  ruined  sh  ift  .-ind  mound 
which  tCSlify.the  faft  01  it!i  once  aClive  exisU  ncc. 

■  Next  I;)  the  Great  Geyser  the  SimLkiii  is  the  n-.ost 
famous  eruptive  spring  of  Iceland.  The  depth  of  ns  tube  is 
forty-four  feet.  It  is  not,  however,  cylindric.il  lil  r  that  of 
the  (seyser,  but  funnel-shaped.  At  the  mouth  it  is  eight 
feet  in  diameter,  but  it  diminishes  gradually,  until  near  the 
centre  the  diameter  is  only  ten  inches.  By  casting  stones 
and  peat  into  the  tube  and  thus  stopping  it,  eruptions  can 
be  forced  which  in  point  of  height  often  exceed  those  of 
the  Great  Geyser.  Its  aAion  was  illustrated  experi- 
mentally  in  the  lefture,  by  stopping  the  galvanised  iron 
tube  before  alluded  to  loosely  with  a  cone.  After  some 
time  the  cork  was  forced  up,  and  the  pent-up  beat  con- 
verting  itself  suddenly  into  steam,  the  water  was  ejeAed 
to  a  considerable  height ;  thus  dcmonstrat'n tint  in  this 
case  the  tube  alone  is  the  sufficient  cause  of  Uic  pliciio- 
menon." 

Throughout  th  I'  dures  that  l;a\c  been  hitherto  given 
I  have  hr.il  (jici'  icn  to  admire  tlic  ,~.tti:r;tMin  ,iii<l  patience 
of  my  younger  hearers.  My  hearers  are  of  dtifcrent  ages, 
but  although  1  have  been  obliged  to  mentitm  certain  things 
that  could  not  possibly  be  understood  by  the  very  young 
bo)'S,  and  to  mention  some  elementary  fads  which  were, 
perhaps,  very  well  understood  by  the  older  boys,  yet  the 
jwung  boys  have  been  patient  when  I  spoke  to  the  elder 
ones,  and  the  elder  ones  have  been  patient  when  1  spoke 
to  the  younger  boys ;  and  for  this  1  feel  very  thankful. 
With  reference  to  the  present  leAuie  I  have  to  address  all 
the  boys,  especially  the  elder  Ones,  for  I  have  to  explain  a 
term  or  two  very  much  used  at  the  present  time  in  con- 
nection with  the  subject  of  heat. 

If  you  carry  a  pi  iini!  of  .11  v  sub.stance  whatever  to  a 
height  of  772  feet  abo\c  c,»rtli's  surface,  and  allow  it 
to  drop  down  upon  the  earth  from  that  hi  :-^ht.  Mm  alu  a  .  s 
get  the  same  amount  of  heat  generatei!.  .uul  tliat  aniu nut 
of  heat  would  be  just  snHiiju  nt  I  :i-,e  ui  ikjIiIhi  nuire  nur 
less  than  suflicient — to  rame  the  temperature  of  one  pound 
of  water  one  degree  F.ihrcnheit.  Thus,  if  you  conceive  a 
pound  weight  falling  from  this  great  height,  772  feet,  and 
conceive  all  the  heat  generated  by  its  collision  with  the 
earth  collected  together  and  put  tnto  a  pound  of  water, 
that  pound  of  water  would  have  its  temperatufe  elevated 
one  degree.  Now,  by  proner  means  we  can  reverse  this 
process,  and  by  means  ot  heat  we  can  lifk  the  pound 
weight.  If  we  lift  the  pound  weight  to  a  height  of  77a 
feet,  of  course  we  should  then  be  pulling  it,  as  it  were, 
away  from  the  earth  which  altrads  it ;  and  in  order  to  lift 
this  pound  weight  to  that  height  we  should  consumc^ — in 
(  Ki,  .mnihilate,  destroy — an  amount  of  l  eat  equal  to  that 
would  raise  a  pound  of  water  one  degree  in  tem- 
perature ;  bo  that  the  amount  ci  lu  it  c  onsumed  in  lifting 
the  weight  77-*  feet  is  ex.-icily  equal  tn  w  hat  is  generated 
when  the  \.  i  :;;l;i  falls  from  a  height  of  -yj  furt.  Nuw,  if 
we  lift  one  pound  of  matter  one  foot  from  tlie  ground,  a  cer- 
tain term  iscmplo)cd.  It  is  called  "  tlif  /o<>l-f>uu>:tt ;"  nnd 
if  \  ou  lift  a  pound  weight  to  772  feel  it  is  772  fout-|>tiunds  ; 
or  if  you  lift  772  pounds  to  the  height  of  a  foot  you  have 
772  foot-pounds.  Now,  this  quantity  of  772  fooc-pounda, 
which  would  raise  the  tcmptrature  of  a  pouttd  of  water 
one  degret:,  is  termed  'Uhc  Huehtmical  fquivaltHtt/ keat." 

In  lining  a  weight  from  the  earth  we  are  overcoming 
altraAion  of  the  earth,  and  in  doing  this  we  consume  heat, 
if  heat  be  the  agent  which  lifts  the  weij;ht.  Now,  I  have 
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.n^kctl  you  ovi  r  anJ  over  a.'xain  tn  rtjjtire  the  atom'*  of  soliil  ' 
bodies;  s-i:i.h  as  tlii'-  I  1  ulii  in  niy  h.m<1.  A<;a  ^ciKi.il  rulr, 
when  heat  is  t<iinnu:!iit.i'.».il  !i).il>iiuy  tl:c  .it(ims  .itc  ffirccJ  ' 
asunder.  Vnu  know  the  eni'iiimus  [mv.ir  ami  Inice  v.  1th  '• 
which  these  atoms  may  attiacl  racli  <  t!iir.  fur  I  shoved 
jrou  that  when  an  iron  bax  v  as  eouKd  the  cuntiactible 
force  pulling  together  its  Atoms  the  mutual  attraction  or 
itBatoouon  cooling— was  sulTicient  to  smash  (1h-  'ti  cl 
bar  which  yoa  saw  broken  in  frunt  of  the  tahle.  N  uv. ,  we 
hav«  atnongst  the  atoms  of  bodie*  pulling  each  other 
together  an  aOion  rolMtaiitialiy  the  same  as  that  which 
occurs  wheikwe'  separate  the  weight  from  the  earth.  To 
this  aOion  we  may  givu  a  name.  Let  us  call  this  work 
which  occurs  in  a  oody  "  atomic  work"  if  you  like — work 
done  on  the  atoms.  This  work  necessitates  a  consumption 
of  heat.  Heat  is  consiinu-<l  in  this  'A.r,  ;  and  what  I  want 
you  now  t(i  boar  in  nund  is  llial  the  amount  of  heat 
consumed  is  \frv  dillrtiiit  indeed  in  dilferent  bodiis  ; 
and  ennsequenllv  sunie  ImmIIis,  in  ordi-r  to  raise  then>  one 
I'l  i/fec  in  temperature,  ri'r|iii:i-  iiinre  lieat  I hati  ot liers.  In 
nrder  tu  ral'^e  om-  pound  of  the  h(|iii(l  niet.il  nieicurs'  one 
i!'  L;rie  in  temperature  a  certain  amount  of  hi  at  nuist  he 
imparted  to  it.  It  would  require  thirty  tiiiii  S  that  amount 
of  heat  In  raikc  a  pound  of  water  one  degree  in  tempera- 
ture. Water  requires  thirty  times  the  qu.mtity  of  licat 
ie4)Uired  by  mercury,  simply  bircause  the  work  lu  be  done 
is  a  great  ^eal  more  than  that  necessitated  in  the  case  of 
mercury.  Now,  I  want  to  show  you  what  follows  from 
this  aAioa.  It  would  appear,  in  consequence  of  this 
atomic  work  which  I  have  Men  speaking  of,  as  if  the  water 
had  a  power  of  storing  up  heat  thirty  times  greater  than 
the  power  possessed  by  mercury;  and,  indeed,  formerly 
people  thoujjht  that  heat  something  stoicd  up.  .md 

'  they  called  the  amount  of  heat  which  it  was  ni-edt'ul 
to  inipait  to  a  body  to  r.iise  its  temperature  one  decree  its 
"  capacity  for  heat.'"  They  looked  at  a  body  as  a  kind  of 
vessel  for  heat,  and  hence  they  used  this  term  "  capacity 
for  heat."  It  was  found  by  experiment  that  the  capacity 
for  heat  fas  the  term  wenti  was  very  ditterent  in  ditlerent 
bodies;  and  the  amount  of  heat  which  a  body  had  stored 
up  was  determined  by  what  the  body  could  do — by  the 
amount  of  ice  or  wax  which  it  could  melt. 

I  have  here  a  vessel  of  hot  oil.  and  in  it  I  liave  spheres 
of  metal  of  diflierent  kinds.  They  are  all  equally  hot  at 
the  present  time ;  but  jrou  will  find  that  these  spheres  of 
metal  have  very  diSerent  powers  in  melting  bodies.  They 

Tic.  I. 


Vill  be  placed  on  a  flat  piece  of  wax,  d  (Fis^  i),  and 
their  heat  will  aA  upon  that  piece  of  wax.  IBome  mil 
force  their  way  through,  and  others  will  not.  This  ball 

of  copper  will  go  throuf^h  the  wax  first.  The  tin  will  go 

p.irtlv  t^n  urjh.  The  bismuth  certainly  will  not  go 
throiii;;!.  ahhuu<;h  it  is  just  as  hot  as  the  copper.  Here, 
too,  we  have  a  ball  of  lead  which  is  not  competent  to 
melt  its  way  throti!;h  the  wax.  The  ball  of  iron  will  ro 
through.  Here  is  a  ball  of  zinc  :  I  think  that  will 
through  i  but  1  am  sure  that  the  lead  and  tin  and  bismuth 


vill  not  do  ro.  'The  b  ills  of  copper,  iron,  and  ;inc melted 
their  paf^a^e  tlirna^h  the  ■•l.ib  <.f  wax.  and  fell  to  the 
;;roundoiic  after  ttic  1  he  ihrte  othir  lia!!-  dni  iv  t 

perforate  the  \\a\.  This  illustrates  the  different  amounts 
of  heat  pos^esse.l  by  thescbodics,  although  they  are  all  at 

the  same  temperature. 

We  must  nov;  ;;o  on  considering  the  heat  consumed  ; 
and  I  must  rap;dJy  make  a  few  experiments  illustratix'e  of 
the  consumption  of  heat  in  this  work  of  forcing  the  par- 
ticles of  booies  asunder  or  changin«r  their  position.  One  of 
the  most  remarkable  cases  of  the  consumption  of  heat 
occurs  when  a  body  is  caused  to  pass  from  the  solid  state 
to  the  liquid.  Here,  a  b  (Fig.  s),  I  have  a  beautiful  instru' 
ment  [the  thermo-electric  pile] ,  which  has  been  intro- 
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duced  to  your  attention  before.  It  is  a  Kind  of  tlicrmonieter, 
and  I  want  to  show  you  how  we  can  make  use  of  this 
instnunent  for  the  purposeof  ascertaining^  whether  we  have 
c<dd  or  heat.  I  cannot  go  into  the  full  cxplan.uion  of  the 
thini; ;  but  if  you  observe  the  needle  m  n  of  the  galvano- 
meter o,  to  which  it  is  connected  by  the  wires  U'  w,  you 
will  see  how  wonderfully  delicate  the  instrument  is.  It  is 
more  delicate  than  any  thermometer  whatever.  I  will 
turn  the  face  of  that  instrument  towards  me,  or  I  will 
breathe  against  it.  or  1  mi;;ht  .illow  any  youuR  phiIosc>pher 
present  to  breathe  aj^ainst  it.  The  w  armth  of  his  breath 
would  at  once  n.ate  itself  evident  by  caus:ii<j  that  mag- 
netic nevdlc  to  Now.  a  ,  I  brcati  .v^ainst  this  pile, 
you  observe  the  red  em!  of  the  needle  tomes  towards 
me.  W'lien  tlu  niedle  returns  to  its  foimer  position  and 
comes  tore.-.t,  1  will  li\  tl'.e  tlliLt  of  udd  upon  tile  instru- 
nient,  whii-h.y^ju  v.  ill  leiuembL  r.  is  called  a  iheniio  electric 
pile.  (Vou  sec  I  cm  st«)p  the  nee<lU'  by  means  of  this 
other  needle  in  a  moment.)  I  will  now  put  a  piece 
of  this  ice  in  a  spoon,  and  on  the  cold  spoon 
coming  in  coniakt  vtith  the  face  of  the  pile  you  will 
sec  that  the  red  end  of  the  needle  w  ill  move  towards  you, 
and  away  from  me.  Thus,  in  this  instrument  wc  have  the 
means  of  telling  whether  heat  or  cold  has  been  imparted. 
Wc  new  again  bring  the  needle  to  rest.  And  now  wc 
have  maite  the  acquaintance  of  this  beautiful  instrument, 
I  will  proceed  to  experiment  with  it.  Here  is  a  little  Hat 
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basin,  v.,  whicl 
and  vou  obsei\e 


pile,  thus  ; 
been  up  to 


I  I '1.1  re  upon  tlic  fate  of 
llial  although  that  d:sh 
the  present  time  restmf;  upon  the  table  it  has  become  a 
little  warm,  and  causes  the  red  end  of  the  needle  to  move 
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towards  me.  But  when  I  pour  a  little  culil  water  into  this 
you  see  the  suddenness  nf  tlie  r.iovcmeni  of  the  red 
end  of  t!ie  iienlic  towards  you.  f  will  now  \s.irni 
this  water  by  dipping  i.iv  fin;;er  iiilu  it.  and  alter 
a  time  you  will   see  that  the  needle  \\.V\   cunie  down 

in  coAMqticnve  ot  the  warmth  imparted  to  it  by  my , 
handi  and  come  back  on  the  other  ride  of  the  middle  line,  i 
[After  a  pau  .  ".l    You  see  thrtt  the  iwcdie  now  comes  to 
my  side,  showing  that  the  u.^ier  is  warmed  by  my  finger.  I 
Aiid  now  I  mi  ,  ■  '  .1.  :     h.  r   iltpetre,  which  ' 

would  be  stilt  beiui.  .tii-l  j  ut  .i  liulc  m  iiic 
powder  «if  tl'.,it  s.ihpetre  into  the  water. 
That  powder  would  heeome  liquefied,  and 
on  its  nieliinj4  the  w.irmth  of  the*  water  is 
Cunsutned' — is  used  up,  and  the  water  is 
thereby  chilled.  Now,  in  making  this  expert- 
ntent  I  will  confine  myself  to  a  particular 
substance  called  Sulphate  of  soda.  Vou  lee 
that  there  ik  now  a  very  great  deal  of  heat 
imparted  to  the  water  by  my  finger,  and  that 
the  needle  comes  vcrjr  much  on  mjr  aide  of 
the  middle  line.  I  will  now  pour  into  the 
w.it<  r  ^.  iiii-  1  i)v,  >!>•!  I  ll  sulphate  of  ^<h\a,  and  yoii  find  that 
the  v.atii  iiniiu:!i.jitly  becomes  chilled  by  meltinj;  that 
sulphate  of  soda.  This,  then,  is  a  consumption  of  heat  by 
the  aft  of  liquefying  or  meltini;  the  sulphate  of  soda.  I 
want  now  to  make  another  expetinteni.  It  is  .1  •> tiy 
instrudlivc  one.  I  w.ant  to  show  you  the  reverse  of  the 
last  experiment.  When  dissolved  sulphate  of  soda  is 
permitted  tr>  solidify— become  solid — you  get  out  of  it 
the  heat  that  was  expended  in  rendering  it  liquid.  I  have 
in  this  flask,  n  [  (■' ig.  4),  tomedissol  ved  sulphate  of  soda.  It 

was  carefttlty  melted  last 
night,  and  has  been  care- 
fully kept  apart  from  any 
thing  which  could  disturb 
it.  We  will  allow  the  face 
of  the  pile  to  ri  t  a  y.tinst 
the  bottle;  .-ind  now  i  want 
to  cause  that  body  to  soli- 
dify befctre  your  eyes.  1  tan 
cause  it  to  become  crystal- 
lised sulphate  of  soda,  like 
t  h.i  t  u  h  i  c  h  was  dissolved  in 
that  dish  a  moment  ago. 
Vou  w  ill  sec  the  liquid  in 
the  flask  become  more  and 
more  opaque,  and  when  it 
begins  to  solidif)r  opposite 
the  face  of  the  pile  it  <vill 
give  out  heat  the  heat  ■ 
that  was  expended  in  melt- 
ing it,  and  you  w  ill  then  see 
the  red  end  tjf  the  needle  | 
come  towards  me.  I  will  \ 
now  open  the  neck  or  the  flask,  and  throw  a  crystal  of  siil-  ; 
phate  of  «oda  into  the  solution.  'This  was  done,  and  the 
contents  of  the  flask  began  to  solidify  from  the  top 
downwards.]  You  now  see  the  compound  crystallfsing; 
and  the  moment  that  portion  opposite  the  face  of  the  pile 
becomes  solid,  heat  will  be  communicated  to  the  face  of 
the  pile,  and  we  shall  |^t  a  defkdion  (as  it  is  cdled)  of  i 
the  red  end  of  the  needle  in  the  direAtqn  in  which  I  stand.  I 
(After  a  pause;  — What  I  predidted  was  quite  right.  There 
we  gel  out  of  the  sulphate  of  soda  the  heat  that  was  ex- 
pended in  melting  it.  There  is  Uw  movement  of  the 
needle  caused  by  the  heat. 

I  might  go  on  in  this  way,  and  show  you  that  when  a 
body  is  evapor.ited  you  also  in  t  r»  vt  r\  large  amount  of 
hcnt  consumed— used  v:;     .:i  iilvr  i  -  evapor.^te  it.  In. 
order  to  convert  a  pound  uf  water  at  212''  I'ahu  r.In  i:  into  ' 
Steam  at  212  Tahrenhctt,  a*  enormous  amoui.'.  <  !  ii.-.a  is  | 
required.    It  requires  as  m«ch  heat  as  would  raise 
907  pounds  of  w  ater  i*  Fahrenheit ;  and  this  heat  is 
insensible  td  the  thermometer,  althoogh  it  is  so  great. 
The  reason  that  I  employed  a  mixttuem  ice  and  salt  as  a 


freezing  mixture  in  a  former  experiment,  v..is  that  the 
auioii  of  the  salt  produces  a  liquefaction  of  the  ice,  and  on 
that  liipiefaaion  taking  place  a  large  qiiantity  of  heat  is 
consumed  -  -so  much  that  the  temperature  of  the  liquid  is 
reduced  far  beluw  the  temperature  of  the  ice  itself.  1  am 
going  to  illustrate  this  point  by  the  development  of  cold 
by  vapourisation  ;  and  if  thin<rs  go  fairly  I  should  not 
wonder  if  I  conld  freese  water  before  your  eyes  by  means 
of  Its  own  evaporation.  An  experiment  has  been  arranged 
there  for  the  purpose.  Here  are  tv.  o  bulbs,  a  and  a,  in 
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this  apparatus  I  Fig.  5),  and  the  water  which  v,  in  one  of 
them  has  been  frozen  in  this  room  since  the  leai.rL-  began. 
One  I  :i  I  i  f  this  has  been  placetl  \v,  a  freezini;  r.iivture  far 
aw.i;,'  from  the  bulb  where  the  water  is  frozen.  This 
insiiLiiuent  is  called  a  •  ^ryophorus,"  or  ice  carrier. 
Water  was  placed  in  one  bulb,  and  the  air  was  taken  from 
the  interior  of  the  instrument.  The  other  bulbwas  placed 
in  a  freezing  mixture,  and  as  the  vapour  came  over  from 
the  water  it  was  condensed  by  the  freezing  mixture,  and 
the  vapourisation  which  took  pbce  has  been  sufficient  to 
freese  the  water. 

So  much,  then,  for  tli.'  !i.  .it  c.  iiviiirieJ  in  causingabody 
to  p,-iss  from  the  liquid  stale  la  tUe  sutc  of  vapour.  I 
have  on  the  table  various  substances  which  would  enable 
me  to  illustrat(*  tins  in  a  very  satisfaclnrv  manner.  1  or 
instance  I  will  t  i'm- .1  little  alcohol,  and  \vnrt;i  It  l>v  placin'^ 
my  finger  into  it,  thus.  1  see  tliere  is  a  great  amount  of 
heat  in  the  face  of  the  pile.  I  havc  no  doubt  that  the 
evaporation  of  the  alcohol  w  ill  very  soon  cause  the  end 
of  the  needle  tO  Come  dow'n  ;  or  if  I  take  a  substance  that 
can  vapourise  more  rapidly  than  alcohol — this  soliatancet 
ether—it  would  not  take  an  instant  in  order  to  overcome 
the  heat  which  is  the' cause  of  that  defleifiion.  I  will 
cause  evaporation  to  go  on  a  little  more  quickly,  and  if 
the  needle  be  not  IicIlI  fast  by  some  aeci  tt  rit  ..  e  shall 
soan  find  the  heat  which  causes  the  present  Ur^^'  ^uiioant 
of  deflection  entirely  abolished,  and  the  needle  will  move 
down.  Now  you  see  the  needle  comes  back.  Wc  get  an 
enormous  amount  of  cob'.  : tlii'  r  v  .ipor/.tion  of  ether,  SO 
much  tliat  we  can  easily  fiec/c  water  by  it. 

(To  be  ctHitinociLt 


Isoxylol,  Preliminary  notice.— R.  Fittio.  McaUy* 
lenic  acid,  the  produd  of  the  reaAion  of  rnlated  oitnc 

acid  upon  mesttylene,  is  decomposed  by  being  heated 
with  caustic  lime  according  to  the  equation — 

The  new  hydro-carbon  isoxylol  resembles  its  isomer 
xylol  very  closely  in  many  poitits,  but  widely  differs  from 
it  in  its  behaviour  towards  oMdisii-  ;  .) -LP.t-:,.  Chron^ic 
acid,  for  instance,  converts  xylol  into  ierephtalic  actd, 
while  isoxylol  is  oxidised  to  iaophtalic  acid,  isomeric 
with  the  former.  This  new  acid  is  readily  soluble  in 
alcohol,  almcist  insoluble  in  ciil-l,  sparingly  soluble  in 
hot  water.  From  the  latter  it  crystallises  in  long  needles, 
which  fuse  above  300  C.  A  dibasic  homologuc  of  isoph- 
talic  of  the  composition  C^HsOj  ha.s  been  obtained  by 
slow  oxidation  of  inesitylenic  acid,  besides  tribatic  trime* 
sinic  acid,  described  on  a  former  ^occasion.— (^«t<fcAr. 
Chcm.,  N.F,  iii.,  5^0.) 
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ON  Tin;  iNf  LVKNci:  of 
APERTURE  IN  DIMINISHING  THE  INTENSn  V 
OF  THE  COLOUR  OF  STARS.* 
Br  JOHN  OROWXING,  Eaq..  r.R.A.S. 

At  ihe  last  lutetin^;  of  the  S»i;":».ty  some  remarks  were 
made  on  the  subjgdof  the  am  i  intof  coUn;r  \  i  Ihlcon  the 
moon  during  the  late  lunnr  j'Llijihc. 

I  had  ptevioubiy  btaivd  that  I  had  failudlu  delect  either 
the  coppery  or  the  blue  ttots  g^erally  leen  during  the 
occurrence  of  this  phenomenon.  As  my  observation  did 
not  a^ree  with  those  of  several  well-known  obflervers,  I 
have  given  tlie  matter  some  attention,  and  endeavoured  to 
ascertain  from  what  caase  the  discrepancy  proceeded. 

Mr.  Slack  'i^^i  sU'd  that  probably  my  having  used  a 
telescope  of  li;^ei  diameter  than  those  employed  by  most 
of  the  observers  would  prove  the  explanation  dcsire<l,  and 
since  then  I  have  heard  that  our  able  St-cretary,  Mr. 
Hu^l^rns.  is  of  the  same  opinion.  The  result  of  my  in- 
quiries completely  confirms  this  su|,'geRtion.  1  find  that 
while  most  observers  who  use  telescopes  of  only  three  or 
four  inches  aperture  speak  of  the  colour  as  bcin<{  less  than 
nsnal,  yet  very  noticeable,  observers  who  use  telescopes 
of  seven  or  eight  inches  ape:  lure  s.iw  very  little  colour. 
Neither  Mr.  Harney  nor  m\self,  observing  witli  a  lol- 
apertvre,  nor  Mr.  With  or  his  nephew,  employing  a  i^i- 
inch  sllvered-glassspeculom,  could  deled  any  colour  at  all. 

It  is  true  that  I  failed  eeuidly  in  deteAini,'  colour  with 
A4''iach  object  1^1  ass.  but  I  ttccOUItt  for  this  hy  sLippi  sin>; 
that  the  sen.sitiveiies'i  t)r  my  eye  to  faint-tolourcJ  lifiht 
had  been  injured  by  ilie  sjl.uc  of  the  moitn  in  thj  I;ir(;e 
aperture.    '  xv'  '"'''-'  '-'     '  r ;  ■  r - >ii  :i  bjcct, 

I  h.nve  nfiticeil  ih..i  liic  ^  1  iu^uLu v.'  l  .jKtui"  iln;  .-.u  t. .tiled  belts 
oCyupiUr  is  much  more  perceptible  with  6-inLhesapertures 
than  with  i  •  inches.  Ac;ain,  a  small  star  in  the  cluster  in 
Pi-i  .i|  pears  of  an  inditjo  blue  with  SJ  inches,  Prus- 
slan-biue  with  loj -inches,  and  ri)\al-blue  with  12;  inches 
of  aperture.  It  follows  from  this  that  colours  estimated 
by  comparison  witli  the  iii;,'cnious  chromatic  scale  of  .\(1- 
niiral  Smyth,  in  which  cacli  cnlonr  is  represented  cf  four 
ditY-^rent  degrees  of  intensity,  wlil  not  possess  any  relative 
■.aluc  unless  taken  in  connection  with  the  aperture  em- 
ployed when  the  colour  was  estimated.  Were  due  allow- 
ance made  for  this  disturbing  infltienoe  of  variation  of 
aperture,  I  think  many  discrepancies  between  the  colours 
attributed  to  double  stars  by  dilTcrent  observers  might 
probably  be  recontilecl. 

Note. — An  enlari;cd  (lia;;iam  of  Smyih'.schrom.-.tic  scale, 
and  another  shou-itv^  the  apparent  diderence  in  thi- c<»lour 
t>(  a  s.tar  when  seen  with  apertures  of  4  inches  and  12 
inches,  was  exhibited  and  described  at  the  time  the  paper 
was  read. 


.\A7iVl;    iiViJRAlFS   t)F  IKO.W 
ily  GEORGE  J.  HKUSH. 
WITH  ANALVSI.5  OP  TURCITE. 
ny  CH.\RLES  S.  RODMAN. 

Tnr  well  known  iron  mines  of  Salisbury,  Conn.,  have  long 
enjoyed  .1  reputation  am»n<;  niineralogisii  a^  furnishing 
Superior  specimens  of  limunitc,  and  hitherto  this  has  been 
thouijht  to  bo  the  only  ferric  hydrate  occurring;  in  quantity 
at  this  lotalitv.  Minute  crystals  of  supposed  G'lthite  have 
occa.uunally  Seen  found,  but  not  in  quantity  sufAcient  to 
render  certain  their  miner;Llo;;ic;il  determination. 

On  a  recent  visit  to  the>e  mines  .Mr.  Rodman  obtained 
a  considerable  number  of  specimens,  Iming  pockets  in  the 
ore,  which  had  the  usual  brilliant  metallic  lustre  on  the 
interior  surface,  find  showed  on  the  (radare  a  fibrous 
simAure,  but  differed  from  brown  hiematite  in  having;  a 
deddedty  red  colour,  and  in  affording  when  pulverised  a 
 :  1.   ■  ■ 
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red  pffwder,  closely  rcsembJinr;  that  nf  onlitiai  y  red  hxn'.a- 
tite.  'J'his  red  lavcr  wasjn  some  cases  an  im  h  m  nuire  in 
thickii  -  .  an  1  •.,  deposited  on  a  bed  of  L:iuj:iue  i  l):ijv.  n 
lueniatiie; ;  lite  line  oi  demarcation  between  the  brown  and 
the  red  ore  was  so  perfect,  in  most  instances,  as  to  readily 
admit  of  a  complete  separation  of  the  two  minerals. 

An  examination  of  this  red  ore  showed  U  to  bean  oxide 
of  iron,  containing  not  far  from  5  per  cent  of  water,  a 
number  of  specimens  yielding  very  uniiorm  results  ;  and  a 
complete  analysis  proved  thu  mineral  to  be  a  tctric  hydrate 
with  the  formula  FejO'jaHO,  identical  with  the  TurpUof 
Hermann, f  and  with  Hrt  i'haupt's  kydro-kamaUU^  a* 
analysed  by  Fritfschc.*,  l  iic  physical  charaders  are  so 
nearly  those  of  ordinary  anhydrous  h.xmatite  that  it  is 
diQiciili  to  distinguish  the  !«pecieH  without  having  recourse 
to  an  estimation  of  the  loss  on  i.  iiinoii.  The  turgite  yields 
an  abundance  of  water  when  h  au  J  iia  tlie  closed  tube, 
and  it  decrepitates  in  a  remarkable  manner.  Hardness, 
about  5'5.  Ct.  ^4M4.  For  analysis  the  mineral  was  care- 
fully dried  over  sulphuric  acid  until  of  constant  weight, 
and  this  desiccated  mineral  was  then  heated  for  several 
hours  in  an  air  bath  at  too"  C.  without  showing  any  further 
diminution  of  weight,  'ihe  amount  of  hygroscopic  mois- 
ture abstracted  from  the  air-dried  mineral  by  treatment  in 
the  desiccator  was  I'.fo  percent.  1  lie  iroH  in  oitje  instance 
\\as  determined  by  titration  with  permanganate  of  potash  ; 
in  the  second  case  it  was  thrown  down  by  ammonia,  the 
precipitate  washedi  dried  and  weiffhed,  and  then  the  iron 
was  separated  from  the  silica  and  alumina  bv  Deville's 
method  by  first  reducing  with  hy  drogen,  and  subsequeirtly 
volatilisin<;  the  iron  by  heating  in  a  current  of  dry  hydro^ 
chloric  acid  gas.  The  analytical  results  were  all  obtained 
by  Mr.  Rodman.  Composition : 

I. 

Ferric  oxide  9''45 

Manganic  oxide  ..  ..  0  67 
Alumina  0*75 

Silica    0-21 

Phosphoric  acid,  sulphuric  1  •_„g_ 

acid,  and  cobaltic  oxide  / 
Insoluble  in  Rctd  ..  r83 
Water    S'zo 


J. 
giag 

024 


Mean. 
91-36 
•61 
•75 

•aj 
traces 


5-21 


1-83 

5'20 


9998 


loo- 1  2 

Other  determinations  of  water  on  different  specimens  gave 
5  02  and  5'09  per  cent. 

Five  grammes  of  the  mineral  yielded  only  minute  traces 
of  sulphuric  .Tcid,  and  three  grammes  showed  but  an  un- 
weighable  trace  of  phosphoric  acid.  A  very  perceptible 
trace  of  cobalt  was  foujid  even  on  examin  ition  of  o;ie 
gramme  of  the  mineral.  The  portion  insoluble  in  acid 
proved  on  analysis  to  consist  entirely  of  silica,  and  ex- 
dudine  this,  with  the  small  amount  of  silica  and  alumina 
found  in  the  soluble  portion,  the  result  of  the  analysis  ia 

l-e^O^g}  ""       Mni0^o  63        HO  5'33« 99*98 
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gi\ing  the  oxygen  ratio  6:  1  or  l  e^O.jIIO. 

This  result  confirms  the  c.  1  hisionsof  Ikinu^nn  and 
Brcilhaupl,  that  there  is  a  naii\e  ferric  hyd  at r  v.ah  one 
half  an  equivalent  of  water.  Several  years  since  the 
„tf  ivi.jn  of  the  writer  was  called  to  this  suairtt  by  I'ruf. 
W.  T.  Koepper,  of  Bethlehem,  who  stated  that  lie  had 
found  Breithaupt'shydrohaemalite  to  be  of  frequent  occur- 
rence with  the  liinonite  ores  of  the  T.ehlgh  valley.  A 
water  determination  on  the  I.ehigh  mineral  made  by  Prof. 
Roepper,  and  kindly  communicated  for  this,  article,  gave 
5  ^4  per  cent,  and  Prof.  Koepper  calls  especial  attention 
to  the  charaderistic  decrepitation  of  this  mineral  when 
heated.  On  examination  of  the  specimens  of  HouHiite  ia 
il:  •  ^'ale  College  collection,  a  fine  specimen  of  the  red 
ii\ urate  was  found  occurring  with  the  limonite  of  Diisael- 

+  Joi»msimrMaktiM)mCbemie.xxx(U,97.^..  „,  _ 
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dorf  in  Pnusia*  this  yielded  on  examination  by  Mr.  Rod- 
mail  4*75  percent  water.  Another  specimen  was  found  from 
lodlts  in  BtYaria,  besides  numerous  specimens  from 
Saliiiimfy  in  Connefticut.  A  mineral  of  like  composition 
haa  alio  been  found  by  Bergemann*  at  the  Louisa  Mine 
near  Horhaiiscn  in  Prussia.  From  these  numerous  locali- 
ities  it  would  appear  that  the  mineral  is  of  common  occur- 
rence. It  li.is  htju'tofore  hccn  cnnfrmntlctl  by  most  mine- 
ralof;i!%t<t  «  ith  h.etnalitc,  w  hith  it  so  strongly  resembles  in 
phvsii.al  cJiaractcrs.  It  may  rt-adily  distinguished  from 
hzmatite  by  simply  hcatinj;  a  fragment  in  the  closed  tube, 
when  it  decrepitates  violently  and  gives  off  large  amount 
of  water. 

Hermann  docs  not  give  the  pyrognostic  charartcrs  of 
turgiU,  but  Brcilhaupt,  in  his  description  of  hydro  lunui- 
titt,  makes  particular  mention  of  its  charadcristic  decrepi- 
tation when  heated.  The  turgite  is  described  by  Hermann 
as  being  associated  with  copper  ores ;  its  cbonical  com- 
position is  however  identical  with  hydrohtemalite,  and  as 
It  has  priority  of  publication,  the  species  must  bear  the 
name  of  turgite«  and  hydiohaematite  be  osed  only  as  a 
synonym. 

Wc  hive  therefore  tliree  well  detlned  hydrates  of  iron 
occurriiiR  native  and  forniinj^  three  distinct  and  well-estab- 
li'Jied  mineral  species,  dift'erinfj  from  cacti  other  in  physical 
charaders  and  in  their  relative  content  v(  water. 

Targite   I'e^O^  -f  JHO 

G  ithite   hciOy  +  HO 

l.inionite        ..     ..    t"Cit)_}   f  ijHO 

Two  other  hydrates  have  been  describvl  containing  re- 
speQively  two  and  three  atoms  of  water.  Murray*  found 
in  a  brown  iron  ore  from  Huttenrode  in  the  I^Iartz  — 

Fe^O,  8 1 '4 1,  HO  17  96,  SiO„ o"  17,  Carbon  o".|6-  100, 
(living;  the  formula  l"e.[0(  t-2lIO. 
A  compound  of  similar  composition  from  Kilbride  in  Ire- 
I;ind,  havini;  a  pitchy  colour,  analysed  by  Hau^;hton,  <;ave 
l"e;0,77iS.  HO  2o-.n,SiOji>V'.  AI.Oitr..l'()3  ifx)  ijif^S. 

.X.iinliosiderite  also  appiais  to  be  a  mineral  of  like 
composition,  but  its  mixture  with  a  silicate  of  unknown 
composition  renders  it  difficult  tO  conclude  positively 
that  it  belongs  here. 

A.  H.  Church  +  has  analysed  a  Ktalaiftitc  of  a  rust- 
cdoored  ferric  hydrate  from  Botallack  mine  in  Cornwall, 
which  gave : — 

FcaO)  7370.  IIO  34*40,  loss,  PO^.  and  oiganic  matter  176 
m  100,  giving  the  formula  Pe^Oj  {■  3HO  »  FejOj  7-177, 
HO  a5'33. 

Other  analyses  of  ferric  hydrates  by  many  diltlrent 
;ir.:il\-!^,  r,:i  l  t'lMiii   .i  i.inL^e  of  localities,  Jjive  an 

•iuuniiil  kA  w-itcr  sv  n  lorri  ^punds  to  one  or  the  other 
of  these  last  two  livJrati  ;  but  as  these  contain  also 
either  organic  matter,  p)uis[)li<.i ic  acid,  or  silica  in  the 
combined  state,  it  is  impossible,  without  further  investi- 
f^ation,  to  know  to  what  hydrate  to  refer  them. 

The  artificial  ferric  hydrate  precipitated  by  ammonia 
from  ferric  chloride  varies  in  composition  according  to  the 
method  of  treatment.  SchafTner  obtained  a  hydrate  with  one 
atcMn,  Gmetin  with  two  atoms,  and  Wittstein  with  three 
ntoros  of  water;  this  last  kept  for  some  time  under  water 
became  crystalline,  and  was  converted  into  a  hydrate 
with  one  and  a  half  atoms  of  water.  Recent  invest  i;;ations 
by  E.  Davies*  show  that  the  ordinary  [-u  ^ i|ili.\ti ;1  ferric 
hydrate  loses  water  on  being  boiled  in  w.iici  :  m  one-  case 
the  amount  of  w.iter  was  reduced  to  V3-  per  cent. 
Similar  experiments  C(  ndutiid  in  ibis  laboratory  by  Mr. 
Hodman  showe<I  that  bv  enntintied  b<>ilin<^  in  water  the 
amount  of  water  rem.tining  in  the  l.ydiate  could  be 
reduced  even  to  two  per  cent.  These  facts,  as  Mr.  Davies 
SUg^StS,  explain  in  a  \l  p.  aiisfac'tory  manner  the  as.so- 
elation  of  tl  e  diiYerea-.  .  : v  hydrates  in  nature,  and  do 
not  necessarily  demand  the  supposition  of  great  heat  to 
aero  tnt  for  the  large  beds  of  anhydrous  hematite  fonnd  in 
difTercnt  parts  of  the  world. 

*  RammcUbert;,  Handbuch  fur  Mincialchcmie,  sSij. 

*  J  MM*.  Clwn.  Mctetr,  II-  iii-  at4- 
t  jo«n.  CiwflL  Society,  II.  It.  69^ 
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Science  in  the  prisons.— The  K«1lic  fermenlnlion. — SpeArs  of  flames 
issuing  from  furnaLCs.— .\£ti<m  nf  ihc  .MUaliae  Silicates  on  the 
Animal  Kcnnomy.  Academy  <ir  Snivrii,  J.anuary  6.— On  lh« 
molecular  theory  of  bsdies.— Kmplnvinrni  of  the  electric  light. 

Estimation  nf  small  4|aantitie-i  nf  pcmMile  <if  hydrogen.— AAioa 
of  I  hliiride  nf  cyannKen  on  zinc  clh\l  -SittlnK  of  Jan.  ljUl.-~ 
HlettiO'Caplllary  aHinnr,.— ttlm  i  il  luiirir;  matter  of  certain  dCSA 
wondi.    SittiOK  of  Jan.  Ji»lh.— Titles  of  papers. 

As  showing  an  advantage,  unrecognised,  pcrhajis,  by  many, 
of  living  under  enlightened  rulers  in  a  country  where 
chemical  science  is  appreciated,  the  mention  of  a  strange 
fad  related  in  one  of  the  scientific  journals  may  find  place 
here.  The  narrator  visiting  a  prison  asked  his  guide,  are 
the  prisoners  wdl  nottcithed  I  **  Mon  Dien.  Monsieur,"  the 
man  replied, "  the  bill  of  fare  for  each  day  has  been  prepared 
by  a  special  commission,  33  per  cent  nitrogenous  matter, 
27  albuminoid,  15  of  gelatin,  18  of  fibrin.  7  of  hydrated 
matter."'  'i'be  ouiile  also  informed  himth.it  each  prisoner 
liad,  besides,  the  right  to  10  cubic  metres  of  respirable  air, 
10,000  litres  ! 

Some  account  of  M.  Van  Tieghem  s  memoir  on  the 
gallic  fermentation,  presented  to  the  .Ncailemy  of  Sciences, 
has  Ix^en  promised  for  these  columns.  M.  Van  Tieghem 
has  treated  the  subjedl  elaborately.  At  the  outset  he 
alludes  to  the  diverse  opinions  which  have  been  expressed 
with  regard  to  the  causes,  besides  the  oxygen  of  the  atmo- 
sphere, which  lead  to  the  transformation  of  tannin  into 
gallic  add.  One  opinion  attributes  this  resok  to  a  slow 
oxidation,  anti  to  the  pre-existence  of  a  soluble  ferment ; 
and  some  have  admitted,  while  Others  have  denied,  the 
presence  of  sugar  in  tlie  produces. 

1.  Tannin  rims  not  undergo  the  metamorphosis  when 
protected  11  ni  '.lie  atmosphere.  If  a  series  of  flasks  be 
filled  entirely  with  a  solution  of  tannin  or  a  filtered  in- 
fusion of  nut-galls,  and  placed  in  vacuo  lor  J4  houis.  then 
saturated  with  carbonic  acid,  carefully  corked  and  heated, 
and  finally  sealed  while  hot,  the  solnlion  will  lemuii  un- 
changed mr  anv  length  of  time.  The  transformation  of 
tannin  into  galfic  acid  is  not,  then,  due  to  the  pre-existence 
of  a  soluble  ferment. 

2.  Tannin  does  not  under^jo  njetamorphosis  by  simple 
conta(!i  wiili  the  air. 

:\  solution  of  tannin  introduced  into  a  scries  of  flasks 
drawn  out  at  the  necl;  and  cur\  ed,  holt,  d  for  some  minutes, 
and  left  in  a  quiet  place  at  a  temperature  of  about  25°  C, 
w  ill  remain  unchanged  for  any  length  of  time. 

3-  For  tannin  to  nndeigD  the  metamorplmais,  the  dcve-^ 
lopinent  of  a  species  of  lungua  in  the  solution  is  essential 

and  sufticient.  The  gases  composing  the  atmosphere 
alone  efi'eit  no  change,  but  the  atinocphere  carries  to  the 
solution  spores,  and  ilie  iei|iiiie  for  ilieir  germination 
o.\ygen.  I'luler  these  iiilhiences  the  tannin  splits  up  into  . 
gallic  acid  and  "jucose.  the  elements  of  w.iier  becoming 
fixed.  When  the  transfi>rmation  is  complete,  lite  \s  hole 
of  the  gallic  acid  indicated  by  theory  is  found,  but  the 
glucose  is  always  in  less  and  somewh.it  variable  propor- 
tion ;  the  vegetation  assimilates  a  part  of  it.  1  I.  s  the 
sugar  from  the  tannin  furnishes  the  hydrocarbon  aliments 
necessary  to  vegetable  life.  For  the  readion  described  to 
take  place,  the  plant  must  be  developed  in  the  interior  of 
the  solution ;  if  only  developed  on  the  surface,  the  amount 
of  x-egetation  germinated  is  immensely  greater,  but  the 
readion  then  takes  quite  a  different  form.  Large  quantities 
of  catb  'nic  acid  are  exhaled,  and  from  a  concentrated  solu- 
tion tmlv  a  small  quaitity  of  gallic  acid  and  tr.ices  of 
sugar  remain  alter  a  few  il.iys"  exposure.  It  remains  to 
be  shown  that  the  funi;us.  during  development  and  life, 
splits  up  the  tannin,  and  that  the  change  is  not  the  re.sult 
of  soluble  principles  secreted  by  the  latter,  capable  of 
•ding  without  the  organism.  To  establish  this  it  is  only 
neoessaiy  to  introduce  into  a  solution  of  tannin  some 
the  vegetation  from  mi  aftive  lienneDUtioa,  and  excl< 
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the  air  as  in  the  fubt  exj>erimem.  The  fungus  developed 
is  ih.ii  known  aslhc  Ptuiiillinm gtnit'um  or  Ine  Aif'tr^iltus 

»!.''C<T. 

'I'he  Au  '.rian  Frofi  .  ■i;-.         I  .ik-^<,  has  made  sotnc 
observations  wit/i  the  i'.u-.hjh  ii-Ti  furnaces  in 

which  iron  in  worked  soieh  'n  il.c  !!ossctm;j  process.  Thib 
flame  is  carbonic  oxide  in  a  st  iti  >f  incandescence.  The 
appearance  and  disappearance  ol  spedral  lines  mark  the 
progress  of  the  metallurgical  operations.  \t  the  uiontent 
when  the  decarburisation  of  the  iron  commences,  and 
when  it  has  reached  the  proper  limit,  these  lines  siifTer 
CSMntial  modilications.  The  appearance  of  a  ^roup  of 
fiociaiidor  one  distind  line  at  the  vfoletend,  marks  an 
inqMftaiit  stage  during  the  formation  of  malleable  iron  ; 
thew  lines  disappear  sooner  than  any  of  the  others,  this 
eflecl  taking  place  within  the  laat  live  minutes  of  the 
operation,  ao  that  they  serve  tu  denote  the  termination. 

The  action  of  the  alkaline  Bilicates  on  the  animal 
economy  has  been  studied  by  M.  Ilusson.    His  experi- 
mcnts  were  made  nj-mn  d'l-^^.    S>:.liit;..iis  nf  -lU^  riit;  of 
<.udium  were  adminisiLn  li  tis  them  ;  ihey  wcrt  iitcrwards 
kiKcd.  atui  ti  t  1)1  .,':.ns  siibtniited  to  chemical  examination,  f 
These  atv  snnif  of  ihi-  results  M.  Husson  has  arrived  at. 
The  alk.iliiK'  s.tit.iU-s  j;ivcn  in  quantity  so  minute,  that 
the  contents  of  tl;c  Mumach  remain  acid,  are  completely 
decomposed,  the  s.h'.il-  is  the  cise  when  they  arc  in  very 
dilute  solution:  the  inte.<tinal  juices  are  unable  in  rt 
dissolve  the  silica.    It  follows  that  the  alkaline  siliL  .ns 
can  only  enter  into  the   blood  when  administered  in 
sufficient  quantity  to  be  alkaline  in  the  small  intestine. 
Traces  only  are  bund  in  the  blood.   No  deposit  forms  in 
tiie  brain,  the  liver,  the  bile,  or  the  bones ;  but  the  muscles 
contain  apweciahle  quantities  of  precipitated  silica,  as 
does  the  spleen.  By  far,  however,  the  largest  quantity  of 
silica  is  precipitated  in  the  urine  as  silicic  acid  and  silicate 
of  lime.    M.  Husson  explains  the  precipitation  in  the 
muscles  aa  bfiiii;  dni-  t>i  the  acid  developed  durin;_;      1  t.'un, 
biphosphate  tit  MJilmin  playing  the  same  part  m  cnutiing 
the  urinary  depoMt.    I  he  symptoms  produce  !  .11  l  — turbi- 
dity in  the  urine,  duticulty  in  passinj;  the  same,  and 
Con  ;cst:ijii  of  the  kidneys. 

At  the  ti'iiaci'  of  the  Academy  of  Sciences  held  on 
Jan.  C,  M.  Guldeherg  sent  a  very  mathematical  paper  on 
the  molecular  theory  of  bodies.  M.  Hectjuerel  presented 
a  note  by  M.  Le  Koux  on  e.x|>eriments  relating  tO  the 
employment  of  the  ele£lric  light.  M.  Housean  made 
known  a  method  of  estimating  small  quantities  of  per- 
oside  of  hydrogen. 

In  ihe  presence  of  an  acid  peroxide  of  hydrogen  dc 
composes  either  in  the  cold, or  when  heated,  a  solution  of 
neutral  iodide  of  potassium ;  Iodine  is  set  at  liberty,  and 
potash  foroicd,  which  combines  with  the  acid  according 
to  the  equation  - 

no,       KI  f  avid  ^  no      KO.  ncid  -f-  I. 
As  a  t  Diisn)  jt  ucc       this  it  is  cviUciu  that  by  simply 
t-^ti:n.it.i];;  ihv  potash  formed,  the  amount  of  peroxide 
ol  li\\liom.n  1?  arrived  at.    The  process  is  conducted  as 
folloivs.     I'itr.iti  li    acid    is   first   aiMcil   to  tlu-  neutral 
oxyt,'ciiati  d  solution,  and  then  a  slif;hl  exctss,  usually  a 
few  drops,  of  neutral  iodide  of  potassium.    The  mixture 
ii  heated  to  aid  the  reaction,  and  the  iodine  completely 
expelled  by  ebullition,    finally  a  titration  is  performed 
with  an  alkaline  solution.    Thus  the  amount  of  residual 
acid  is  estimated.    The  solution  of  iodide  of  potassium  is 
made  by  dissolving  three  grammes  of  the  salt  in  too 
ffmaanet  of  water.  When  the  sulphuric  acid  and  neutral 
iodide  (tf  potaasiim  are  sulliciently  dUutcd,  they  do  not 
tnSt  uptfti  each  other,  either  in  the  cold  or  upon  heatin?. 
Contrary  to  what  has  been  observed  with  rc  ^ini  to  n/unc, 
oxygenated  water  does  not  seem  to  react  witli  i^did^  oi' 
jMjtassiuni  sviiLii  the  suluiioris  arc  neutral.  But  the  vapour 
pero,\ide  ol  !i\droL;ei'.  blues,  notwithstandinR  at  th«^ 
■•le  time  that  o/onc  dots  thL'  iodide  and  st.Trch  papt-r. 
'al  iodide  of  putassium  can  cquaJly  serve  to  detect 
♦ed  water  when  this  has  been  previously  acidu- 
most  cases  the  yeilow  or  pinkish  colour  given 


to  the  solution  may  be  considered  chara^eristic  of  peroxide 
of  hydrogen  ;  but  the  sensitivencBS  of  the  reaction  is  au;;- 
mented  by  the  euiplovniTnt  «f  r!;!,!'  f  '■ii.  v  l  i  1^  is  'i.n. 
deied  violet  or  rose-coloured  by  li^i^cs  ol  iojiiic  invisible 
in.  \.  .itLi.  N:ti  ti -;,  If.  pochlorites,  and  other  analogous 
salts  react  0:1  iodide  potassium  in  the  same  manner  as 
oxygenated  v.  .Uli  .  I'his  source  of  t-r:or  ni  r.  !u-  r'  ino\  cd 
by  operating  a*  tuiiows  : — 3  or  4  c.c.  of  liquor  ij-  leiidL-n-ti 
acid,  if  neutral  or  alkaline,  by  a  sufficient  quantit'.  ol  vtrv 
dilute  sulphuric  acid.  The  addition  of  a  few  drops  of 
iodide  of  potassium  is  the  ne:;t  step.  \  yellow  or  red 
colouration  produced  indicates  the  presence  of  Oxygenated 
water,  or  nitrites  and  analoj^'us  salts.  The  experiment 
is  then  repealed  after  previously  boiling  the  acidulated 
solution  for  a  few  minutes  to  expel  nitrous  acid,  &e. 
If  upon  the  addition  of  the  Iodide  it  still  prodnccs  a  coloura- 
tion, this  indicates  the  presence  of  peroxide  of  hvdrogcn. 
If  in  the  cold  there  is  no  colouration,  the  solution  is 
heated;  if  the  reaction  takes  place,  oxygenated  water  is 

present.  if  no  colour.ition  i:-  proiluci'l  rniliT  t'lis  trt-.^t- 
mcnt,  a  drop  of  cljlcirolurni   :s  a<ltL-:l.  the  :r.L\ture 

a;<itated  for  a  few  minute-.  :it  .itjout  40  C,  ;  .1  rose  tint 
indicates  the  presence  of  oxyj^enaied  water;  tl  no  tint  is 
produced,  it  may  be  concluded  that  the  solution  does  nut 
contain  oxygenated  water,  or  that  quantity  is  too  ntinute 
to  hi:  dcieeicd.  A  solution  may  be  concentr^ited  either  in 
%'av.uo  or  over  quick-lime.  Concentration  may  also  be 
effected  by  heat.  A  very  dilute  solution  of  oxygenated 
water  containing  sulphuric  acid  may  be  boiled  for  some 
ntinuteS  without  sulfcring  an  appreciable  decomposition. 

A  paper  entitled  "  researches  on  the  a£Uon  of  chloride 
of  cyanogen  on  zinc  ethyl,"  by  M.  Gal,  was  presented  by 
M.  Fremy,  M.  Gal  recounted  the  experiments  he  had 
made.  He  finds  by  aifling  upon  sine  ethyl  by  gaseous 
chloride  of  cyanogen,  a  liquid  is  obtained,  boiling  at  98", 
identical  with  hydrocyanic  ether ;  the  reaction  is  the 
following— 

CjNCl  +  C4H)Zn  -  C^H^CjN  +  2nCI. 
The  anthor  undertook  the  research  in  order  to  thraw  light 
upon  the  constitution  of  hydrocyanic  acid,  and  to 
determine  which  of  the  two  isomene  ethen  of  this  acid 
should  be  considered  as  its  homologue  :  he  has  not  been 
able  to  decide.    One  of  the  ethers  boils  at  about  82*,  the 
other  .it  (jS  C.    On  the  13th  of  January,  M.  liecijiiercl 
ir.adc  kiuiwii  the  results  of  further  expeiimeius  upon 
electro-capillary  a<ft  ions  ;  this  is  the  fourth  nirnioir  upon 
the  subjecit.    In  dfvomi'osms  mixed  mi-;.ill:c  solutjoiis,  he 
ii.is  ohser^eil  tli.it  the  riirtals  ure  dejiusitcJ   sep.uatclv  : 
from  a  solution  contutnin;^  niti.tte  of  s;UL'r  and  nttiaie  of 
copper,  the  metallic  silver  is  alone  iK  por  ted.    M.  Thenard 
presented  a  paper,  by  M.  Homier,  on  theliluc  colouring 
matter  of  certain  dead  woods.    M.  Romier  thought  of  the 
matter  being  applicable  to  dyeing  purposes,  and  specimens 
of  silk  owing  their  tints  to  it  were  examined  by  the 
Academy.  At  the  meeting  on  the  aoth  of  J  anuary,  Father 
Sccchi  cootrihuted  a  second  note  on  stellar  speAta. 
There  was  also  a  note  on  the  coloamtion  eCfedts  whtch  are 
produced  when  the  aoarhs  from  an  indoAion  coil  pass 
between  the  surface  ol  a  liquid  and  a  platinum  pole,  from 
M.  Hecqucrel.  M.  Dupr5  presented  a  mefnoiron  molecnlar 
attrat:t  ims  and  therr.ical  operation M.    Micr^'tn-s  aJ- 
dressied  a  communication  descrillnt^  a  new  piic  compused 
of  zinc  and  carbon.    Having  aIre:,  J\  covered  the  space 
accorded  to  him  in  these  columns,  your  correspondent 
must  content  himself  at  present  with  siotply  aonouiMing 
these  interesting  papers. 


Cymol  from  Camphor.— Loncjuinin  and  l.ippmann. 
Equal  molecules  of  camphor  and  [ihuhphui ic  peieiik.ndi- 
arc  intimately  mixed,  and  the  mixture  very  slow  K-  distilled 
from  a  retort.  The  distillate  is  washed  with  w.iti  r.  dried, 
and  redified  over  sodium.  It  is  then  quite  pure,  liavtng 
its  boiling  point  b«tw««a  175*  and  178*  C— (BKf/.  Sot, 
Ckim.  vii.  374).  —. 
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Dr.  Lelheby  on  i'ood. 


I  ClIUMtCVL  Ntws, 
\    Jon.  3t,  1B6S. 


DR  LETHEBY  ON  FOOD. 

Lecture  IL 


(FKOM  OCR  OWN  RBFORTElt.) 

Dk.  Lethkuv  delivLTcc]  this,  his  second  leciure  ''on  Food," 
at  the  roo:ns  of  iho  Scjciciy  nf  Ai  is,  John  btrck.-t.  Adciplii, 
on  Monday  evening,  the  27th  instant,  in  the  presence  uf  a 
numerous  audience.    Dr.  Lcthcby  commenced  by  sstalin*; 
that  the  rel.itivc  propfrtlc^  .and  digestive  fiinCnons  of  food 
were  purely  phyiiical,  and  chemical  in  their  chani^r. 
There  was,  he  remarked,  a  greater  niunber  of  aolvetits  in 
the^  alimentary  canal  than  one  would  suppose.  The 
saline  and  gastric  juices  aaed  with  ltre*t  force,  and  the  quan- 
tity of  those  fi>ods  poured  in  for  the  purposes  of  digestion 
amounted  to  rather  more  than  3  gnlloni!  in  the  twenty-four 
hours.    The  .TiiiKuni  uf  saline  w.is  3  ;  lbs.,  in  which  there 
was  231  >;rains  of  solid  matter;  14,',,  lbs.  wa*  made  up  of 
the  gastric  juices  ct>ntalnin;,'  j.oou  t,'rains  of  solid  nuitter. 
and  31G  ^;rains  of  pepsine  ;  the  pancrc.itie  aciil  .'^■.'ij  lbs.,  in 
whicii  w.is  6.000  ;;r.iins  of  vioiiil  matter,  and  7S4  of  a 
peculiar  principle  of  fat  and  s-tarchy  matter;  bile  jl  lbs.  ; 
and  the  iiitesliiial  tmiLu:-;  [  lb.    I'oorl  in  the  alimentary 
canal  is  nut  only  submitted  to  the  action  of  solvents  b-.it 
also   tliat  v(  w.iter,  drtneliing   the   food  father  than 
di.ssolvin^  it.    S.iline  n^atter  is  secreted  by  many  ot"  the 
tjhind.s,  and  is  composed  of  foods  all  slightly  alkaline  at 
the  timu  of  digestion  :  though  at  this  time  the  potato  is 
stron°;iy  acid  in  the  interval  of  passing  from  the  stomach  to 
the  alimentaiy  canal.   The  ^tatc^^is  composad  of  liquid 
atd  solid  matttr,  half  of  which  is  inulin,  which  is  some- 
thing tike  tlie  peculiar  principle  found  round  the  f;erm  of 
all  seeds,  and  which  is  of  such  a  character  that  it  will  not 
pass  throin^h  the  membranes  of  '.In- 1^ ,  "y,  but  is  discharjjcd 
throu;^h  the  aliment.iry  canal.    'I'licic  were  some  articles 
which  served  artificially  to  promote  digestion,  such  as 
Liebin's  cxtrailt  of  malt,  which  proved  to  be  a  |>owerfuI 
Solvent.    The  >;astrif  juice  which  is  .secreted  from  the 
glands  is  a  thin  transparent  iluid.  and  from  pos-^tssin^  a 
large  proportioti  of  orijanic  matter  called  pepsine  this 
fluid  h.is  the  power  of  changing  albumen,  which  Is  known 
as  pepsine  or  albuminous  peptone,  and  which  differs  from 
ordinary  albumen  in  this  respect  that  it  is  not  coa;^;ilated 
by  heat.    This  ordinary  albumen  will  not.  however,  pass 
throu^  the  membranes  till  acted  upon  by  pepsine.  The 
digestive  power  of  the  gastnc  juice  is  destroyed  if  the 
temperattife  gets  above  130'  Fahrenheit  or  below  100" 
Fahrenheit.   At  the  latter  point  the  digestion  does  not 
take  place  very  rapidly.    Dr.  Letheby  then  described  ho.v 
this  ga.strie  juice  was  obtained  from  the  slomachsof  pi-^  .and 
sheep,  st.atinj;  that  it  \       ,  'n-n  the  anim:il  had  been  kept 
unfed  for  some  time,  ami  u  lien  his  whole  nervous  system 
was  excited  by  the  smell  of  sonte  s.ivoiirv  dish  that  it  \vas 
killed',  and  that  the  quantity  of  the  pepsine  pntduced 
from  the  >ti  mi  u  1:  n;  ilu'  pi^  was  better  than  that  obtained 
from  the  aiieep.     He  then   proceeded  to  sav  after  a 
few  words   respciiJincj   pancreatic  acid,  observing  that 
it  was  a  clear  colourless  Iluid  possessing  the  power 
of  being  either  alkaline  or  acid  whose  fanAions  were 
were  not  well  known.    Twenty  years  a<»o  Bernard  had 
thought  it  possessed  the  power  of  makin  »  soap,  but  lately 
Mr.  Schweitser,  of  Brixton,  had  carefully  gone  into  the 
subjed,  and  found  that  it  made  fat.  It  possessed  a  power- 
ful aolntive  adkion :  and  it  may— thougii  this  is  generally 
denied — aft  on  nitrogenous  matters.   Dr.  Letheby  then 
proceeded  to  devote  hi-,  attention  to  whnt  he  said  was  a 
vcr>'  conijilex  subject,  aiul  on  v.hich  he  sh;.tild  sav  but 
lif.l.-    the  bile.    It  was  of  a  ycllo-.v  cohmr,  and  slightly 
iilkaiine,  which  came  into  the  body  d.iilv  to  the  quantity 
of  3<  lbs.,  of  which  about  14  per  cent  \\  as  solid  matter,  of 
which  12  a-t?  Arfjanic.    Several  hypotheses  were  presented 
to  the  nieei.ii     :u.  1  tliu  iLcUircr,  whilst  not  being  able  to 
pronooace  po&itively  upon  Uie  matter,  seemed  inclined  to 


believe  It  to  be  a  residuum  from  the  liver  in  malting  blood 
to  circulate  through  the  body.  After  a  few  words  bestowed 
upon  the  intestinal  mucus.  Dr.  Lelheby  proceeded  to  apply 
tlie  fads  already  gathered  to  an  explanation  of  the  pheno- 
mena (jf  di^^estion,  Hrst  taking  protinaccou'.  i  r  niirngenous 
mailers  dij^esled  by  the  gastric  juices,  of  wliii.;,  there  are 
several  divisions,  their  order  of  easiness  in  digestion  being 
as  follows,  vi/. : —Liquid  .niv.l  i  :ft  a!!)  '.m  -n.  then  hard 
albumen,  followed  bv  !':Hrlnc,  gcLitlnv,  t.ariilaj^js.  and  .t,>. 
peiulagL-s  ufihe  in  iliv:  older  just  n.^iii.-d,  showing,  as 

regards  the  latter  division,  that  all  appendages,  such  as 
hair,  feathers^ and  wool,  were  thoroughly  insoluble  ;  citing, 
as  an  example,  the  case  of  th.-  boa  at  tite  Zoological  Gar- 
dens, who  some  years  ago,  swallowed  his  blanket  which,  a 
few  days  after^vards,  was  cast  OUt  of  the  alim-:ntary  canal 
uninjured ;  that  starch  %vas  converted  into  tlie  low  form  of 
i^ugar  known  as  glucose ;  thai  gums  and  all  bodies  of  a  simi- 
lar charaOer  were  indigestible,  and  were  therefore  not  only 
worthless  but  did  harm,  causing  other  food  to  be  harried 
in  its  passage  through  the  body,  and  that  saline  matters 
were  digested  by  the  acid  of  the  stomach.    Dr.  Letheby 
then  proci'L'ded  to  state  what  were  the  most  digestiblr 
kinds  of  fi>oJ,  quoting  Or.  Uowman's  observations  made 
under  highly  advantageous  circumstances.    Dr.  Bowman 
had  a  patient  whose  wound  atfected  the  stomach,  and 
which  rei|uirjd  to  be  kept  opei.    I5y  these  means  Dr. 
Bowntan  ^v■as  enabled  to  see  the  processr.-s  the  food  swal- 
lowed by  the  man  underwent  during  ihc-  time  of  diges- 
tion ;  and  also  to  learn  the  time  required  for  the  digesti4^n 
of  the  food  tak  jn  into  the  body.    The  result  of  his  obser- 
vations was  that  soused  tripe  was  the  most  digestible  of 
all  foods,  uking  but  one  hour  to  digest ;  that  venison 
ranked  next,  taking  one  hour  and  a  half ;  then  raw  eggs  • 
or  raw  oysters,  taking  one  hour  and  three-quarters ;  ox 
liver,  two  boors;  poultry, lamb,  and  hard  boiled  egss*  two 
hours  and  a>half ;  beef  and  mntton  two  hours  and  three* 
quarters  to  three  hours  and  a  quarter;  pork, three  bOtttS 
and  a  quarter;  and  lastly,  salt  beef,  four  hours. 

The  question.  How  digestion  may  be  helped  on  ?  possesses 
the  following  answer.  There  must  he  a  proper  selection 
of  foods  as  regards  tentlerne?s  and  fiavour ;  a  proper 
variation  of  tlie  fo(>d  from  day  to  day,  and  by  carefully 
watching  how  this  food  is  cooked  ;  and  by  the  maintenance 
of  a  proper  temperature  of  the  body  and  of  a  cheerful 
temper. 

Thechiefconsiituent  of  foo  1  is  water,  and  the  liquid  makes 
its  appear.ince  in  all  parts  of  the  body  to  the  extent  of  75 
])er  cent,  riiii  iy  pound*  per  dici.i  is  wanted  ,to  properly 
tarry  on  the  process  of  dtgestion,  and  its  importance  may 
be  fully  appreciated  when  we  sec  that  it  Uissolves  tissues, 
and  carries  the  blood  into  circulation ;  that  it  carries  out 
of  the  body  waste  ;  that  it  cools  the  body  when  unduly 
heated ;  and  that  it  lubricates  the  whole  system.  Like 
everything  else,  iio-vevcr,  it  must  be  taken  in  a  piOper 
manner ;  least  in  the  morning,  more  at  noon,  and 
most  It  II  '!:t,  v.'hen  it  is  greatly  required  to  carry  otf  the 
accuuuil.ue  l  wasted  tissues,  and  leave  the  body  clear  for 
the  next  dav's  operation.  Dr.  Letheby  then  passed  on  Id 
nitrogenous  or  plastic  matter,  ami  showed  how  gradually, 
from  the  belief  that  the  iiilrogvjn  v.itiun  us  supplied  our 
muscular  force,  it  had  come  to  be  disputed,  qu;:slioned, 
experimented  upon  ;  and  that  finally  in  the  year  i856  two 
professors  t>f  Zurich,  l^'ick  ;ind  Wislecenus.  had  taken  the 
trouble  to  put  the  matter  to  a  p:a;tical  te>t  by  ascending 
th'w"  I'aulhorn,  one  of  the  Bernese  Alps,  and  at  an  altitude 
of  6. 1 17  feet  above  the  level  of  the  Lake  of  Briena.  During 
the  day  before,  the  time  whilst  they  were  at  their  work, 
and  for  a  few  hours  after,  they.rettgiously  abstained  from 
eating  any  thing  containing  'nitrogenous  matter.  The 
ascent  of  the  mountain  took  six  hours,  and  during  that 
period,  and  for  some  lime  after\vards,  they  colle^id  all 
the  secreted  nitrogenous  matter,  which  by  the  most 
liberal  computation  hut  pro  I'l  m  for  h'.Af  the  strength 
requisite  for  these  two  gentierncn  to  reacii  the  top  ui  the 
mountain;  and  to  prove  that  more  nitrogen  w.is  evolved 
before  and  after  the  work  was  done,  the  quantity  of  nitrogen 
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sensibly  increased  afar  a  meat  meal.  Dr.  Lelheby  then  pro- 
ceeded to  give  some  tntere.stinp;  statiatica  to  prove  the  tnuB 
cular  force  these  cjuaniiiie>i  of  iiiirogcn  represented ;  ahou  - 
tng  that  calculation  should  be  made  fur  the  beating  of  the 
heoit, reapiration,  and  so  forth,  all  of  which  went  to  prove 
t!ta&llacy  of  the  aacertioii  that  the  burning  of  niiro;^ci)ouK 
matter  gave  w  ovr  miMcalar  fince.  Kothine  of  the  son 
could  occur  till  the  hydrocarbons  in  the  blood  were  burnt, 
and  then  the  nitrnmnons  matter  could  i;;nite  ;  but  it 
would  be  even  then  the  h\drcicaibons  w  hich  were  cre.iiaii; 
the  muscular  j  •  >  l  r  ;  avul  if  a  test  was  required  to  prove 
that  it  was  the  c.trboa  itiat  was  tluovvn  osi  by  exertion, 
tlii-ru-  I.  .IS  one  at  hand.  Take  a  man  :  during  sleep  he  will 
but  exhaie  293  gr^i'ns  of  carbon  in  the  hour ;  let  him  be 
l)ing  down  in  a  stale  approaching^  •-'.i  ,:y.  md  the  rate 
incrcxHes  to  355  ;  let  him  sit  up,  to  446 ;  ict  him  walk  two 
mile.i  an  hour,  i,oil8;  let  him  walk  three  miles  an  hour. 
1,552  ;  and  if  you  let  him  work  at  the  treadmill  at  the  rate 
of  28  65  feet  per  minutt;.  2,926.  What  better  proof  t  an  be 
afforded  than  this,  for  lu  re  we  have,  speaking  in  roun  I 
'  nnmbers,  when  all  is  calm  and  at  rest,  the  man  bat  breathes 
^  grains  of  carbon  per  hour,  whilst  when  he  is  work- 
ing hard  at  the  treadmill,  3.000.  The  result  of  the  calm  ■ 
lations  must  be  that  the  chief  agent  of  heat  and  force  is 
hjrdrocarbon,  and  that  nitrogenoas  matter  gor^  to  replace 
muscle;  that  muscles  do  not  decay  or  oxidi.se  d  .rim; 
ivorking.  but  afterwards ;  and  that  nitrogenous  simtit-i 
comes  from  food,  and  not  from  worn-out  muscle.  'I  hey 
nitrogen  must  be  present  there  can  be  little  doubt ;  our 
habits  necessitate  out  eating  njeat,  and  the  best  example 
of  this  fac^  is  that  a  party  of  Hindoos  who  commenced  to 
make  a  line  of  rail  were  obliged  to  dispense  with  the  laws 
of  their  ca^te  and  live  like  English  navigators  to  enable 
them  to  complete  the  work.  Nor  can  there  be  any  doubt 
that  too  rich  nitrogenous  food  produces  force,  and  that  a 
nation  of  meat  caters  are  more  puijnaciems  than  one  <  f 
vegetable  or  carbon  eaters.  A  brief  review  was  then  taken  of 
the  fan  Aions  of  fat,  starchy,  and  saccharine  matters,  ^  i  n  o 
substances,  and  those  beverages  we  are  accustomed  to 
indulge  in  at  meat  times,  the  Imuie  bcin<{  concluded  with 
a  consideration  of  the  question,  what  amount  of  uork  an 
average  man  can  di>  in  a  day  ?  The  answer,  based  upon  a 
comparion  of  the  previous  calculations  undert.il  i;  tn  tiow 
the  work  <.li.>ne  by  the  two  professor.s  whilst  .isctuding 
the  mountain,  f  vmr;  -Jut  U  e  i —rage  work  a  man  is  capable 
of  performing,  provideJ  hi-  is  properly  fed,  is  10,000  lbs. 
lifted  I  foot  hiiih.  In  the  inquiry,  however,  we  U-arn  thin, 
that  a  man's  external  force  is  but  'th  portion  of  the 
whole  force  he  possesses,  and  that  an  ordinary  10  hor^;c 
ttcam  engine  will  do  the  same  amount  of  work  at  a  cost 
of  5d.  per  hour,  whereas  the  expense  incurred  by  nsing  a 
man  would  be  £2  sterling. 


On  seme  Sources  of  Coal  in  the  Easterr)  Hemi- 
sphere.— By  Cuthbert  Collingwood,  M.B.,  J'.L.S.  i. 
Kflifiif;.  Furmoia. — -The  coal  is  found  in  depressions  in 
red  asindstone.  and  is  of  comparatively  recent  origin.  It 
isUght,  burns  very  rapidly,  gives  out  great  heat,  produces 
$0  per  cent  of  ash,  and  forms  considierable  quantities  of 
clinker.  2.  £.<iitMiti,5oflH'9.'— Several  seama  of  coal  crop 
out  cottspictiously  near  the  coast,  the  lowest  being  11 
feet  4  inches  in  thickness.  It  is  heavy,  close-grained, 
Eut-buming,  and  gives  out  considerable  heat ;  it  is  of 
very  recent  date,  aammara  resin,  and  leaves  of  recent 
trcL  -.  being  found  a  -ui^i.iIlu  \:  :t\\  it.  3.  Diu,  Ha^litslun. 
—  Coil  excellent,  buni^  ij  ijikl;.,  with  little  ash.  fresents 
a  fradure  similar  to  Welsh  coal.  i\.  Jaf'tin. — Ti;c  aiuhor 
descrilMis  coal  from  se\etal  lotaliiies  in  Japan  as  bright, 
cl^aii.  and  resembling  .Sydney  coal,  but  having  a  tendency 
t  1  r^jrin  clinker.  He  concludes  w  itli  a  description  of  some 
ti).i!  frori  I'..-in,-i:.  Niphon,  which  is  verj'  olean,  highly 
biiummuus,  bums  with  a  Hamc  in  the  Ramc  of  a  candle, 
and  would  probably  be  valuable  as  a  gas  producing 
nateiial^-tff  ^<<racf  0/  a  paftr  rtad  ktjorc  iht  Gtvlogie^ 

SsfMf/. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Conversion  01  Game  Acid  luto  Taimin — T.  L'iwe 
finds  that  gallic  acid  in  aqueous  solution  is  converted  into 
tannic  acid  by  the  oxidising  intlucnce  of  argentic  nitrate. 
The  oNiJation  is  more  coriplele  if  a  salt  of  gallic  acid 

is  employed. — {Jvitni.  jr.  Chm:.  cii.  iii). 

Acetylene.  — K.  Kiith.  The  imperfect  c<iinbustion  of 
coal  gas  whitli  takes,  pLicc  when  liie  flame  of  a  Uunsen's 
burner  h,is  gone  down.  vi>  as  to  burn  within  the  tube,  h.Ts 
been  found  to  he  a  rich  source  of  acetylene.  The  escapirij; 
gases  are  collected  by  means  of  a  funnel  placed  over  the 
burner,  and  connected  with  an  aspirator.  The  quantity 
of  tlie  silver  compound  of  acetylene  obtained  from  one 
burner  in  twelve  hours  amounted  to  lOO  grammes.— 
\Z.-iticltr.f.  Client.  N.l".  iii.,  59S». 

Oxidation  of  Potassium  and  Sodium. — The  oxidation 
of  potassium  and  sodium,  when  txp»)sed  with  a  clean 
surface  to  the  air,  is  accompanied,  according  to  II. 
liatimhauer,  with  evolution  oflignt. — {'jfoarn.pr,  Chem,  cii. 

1231. 

Viridinie  Acid.— O.  Cech.  This  acid  may  l>e  obtained 
direct  from  eolTee  by  pulverising  the  beans,  extracting 
them  with  ether  alcohol,  to  remove  fat,  and  exposing 

them  in  moist  condition  to  the  air.  After  a  few  days  the 
mass,  which  has  assun-.ed  a  green  colour,  is  exhausted  with 
acetic  acid  and  alcohol,  which  takes  up  the  vtridinic  acid 
fornied.  -  (Ann.  CJum.  Pkjrin.  cxliii.  36(1.) 

Preparation  of  lodliydrze  Add.— C.  Winkler.  Instead 
of  preparing  this  acid  bypassing  a  current  of  snlphuretted 
hydrogen  through  water,  containing  iodine  in  suspension, 

the  author  proposes  the  following  plan  cjf  working.  Iodine 
is  dis'solved  in  carbonic  disulphi<le,  water  placed  on  the 
top  of  this,  and  the  sulphuretted  hydrogen  passi  l  \.o  ti  e 
bottom  t)f  the  vessel  into  the  iodine  s'oliitinn.  Tijc  dark 
colour  of  the  latter  gradually  becomes  lighter,  while  the 
iodhydric  acid  formed  is  completely  absorbed  by  the 
water,  'i'he  sulphur  which  separates  remains  dissolved 
in  the  carbonic  disulph-t'i-.    'Ji  -sn;.       C.';,-"!.  ci^.  33.) 

Derivatives  of  Xylsji  and  Diaictliylbsjri^ol.  K.  l  ittig. 
A  careful  comparison  of  methyltoluol,  or  dimethv  Ibenzol 
C6H5)GH3ij  (obtair.td  by  replacinj  in  toluol  one  atom  of 
hydrogen  by  one  of  methyl)  with  xylol  from  coal  tar,  has 
shown  that  these  hydrocarbons  are  not  identical.  Both, 
hcjwever,  are  converted  by  oxidation  with  diluted  nitric 
or  chromic  acid  into  the  same  derivatives.  ('.■'.,  lolnylic 
and  terephtalic  acid.  Amon^t  the  compounds  prepared 
and  examined  were  nitroamidoxylol,  nitroamidomeihyl- 
toluol,  diamidoxylol,  dihromxylol,  dibrommcthvltolttol, 
parabromtoluylic  acida  oitropafabromtoliiylic  acid,  para- 
dibromtoluylic  acid,  monobromnitr(»xyIol,  dixyljrie.— 
(/ft  /Vs./;r.  Chi-m.,  N.F.  iii.,  523.) 

Derivatives  of  Sulphurous  Chloride.— Tr.  Grauhc. 
Sulphurous  chloride  is  prepared  by  passing  a  current  of 
sulphurous  acid  into  phosphoric  pcrchloride,  and  suhjeA- 
ing  the  produf^s  of  the  reaction  to  fradional  distillation. 
The  pare  chloride  boils  between  78*  and  79°  C.  Argentic 
cyanide  converts  it  Into  sulphurous  cyanide  SiO^iC^Nj^. 
which  is  insoluble  in  water,  soluble  in  alcohol  and  ether. 
From  the  latter  it  crv'stallises  in  long  needles.  Zinaic 
ethidc  de»  >  inr  ' -^  s  sulphurous  chloride  with  formation  of 
ethylic  sulj  1.;.!'.:  .tccorJing  to  the  equation — - 

S.OjClH  jZnC4H<    ^ij  - r'w^  '  2/inCl-i  ZnO  rC4H<0 

An  experiment  in  which  sulphurous  chloride  and  benzol 
were  made  to  ad  upon  each  other  with  a  view  of  obtain- 
ing phenylsulphurotts  acid,  was  unsuccessful.— (<il  nr. 
CMim.  Phmm.  odiii.  263. 
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]>oaMe>ehlortiles  of  Platinum.— K.  Bintbautn. 
Plumbic  chloride  disiiolvco  readily  in  a  cuncent rated 
neutral  solution  of  nUtintc  chloride.  On  evaporation 
crystals  or  plumbo-piatinic  chloride  Pb  W  CV,  +  aHiO 
separate.  An  ammoniacal  solution  of  argentic  chloride 
added  to  ammoniacal  platinic  chloride,  causes  the  forma- 
tion of  a  yellow  crystalline  precipitate,  which  after 
desiccation  over  8ulphi:::c  .n.-.a  had  the  compoaition— ■ 
aNHj  +  aAgCl  ■{  P1CJ4  +  H^O. 

No  definite  compound  could  be  obtained  with  mercuric 

chloride.— fZt/ficAr./.  Chem.  N.F.  iii.  520). 


CORRESPONDENCE. 


WATER  ANALYSIS. 

to  tkt  Editor  0/  the  Chemital  Netes. 
Sir, — ^As  is  mentioned  in  your  report  of  the  proceedin(;> 

at  the  last  meeting  of  the  Chemical  ivocieiy,  I  asked  Dr. 
Frankland  whether  the  comparative  experiments  on  our 
niL'lhod  (if  w.iirt  atiLilv  sis  i ontia^lL-d  v.  nh  1:1s  ('\'.  n 
inclhuil  h.^d  hci.-!!  carried  out  uii  natural  ur  on  ;uuiiCial 
wattTs.    ^'c/i;r  report,  however,  omits  to  give  his  reply. 

It  \^.^s,  that  ntttunil  -not  artificini  waters  had  been 
used.  Inasmuch,  therefore,  as  tht-  .iMmunt  of  nitro^jcnoiis 
organic  matter  present  in  these  natural  waters  is  an  un 
known  quantity,  the  faA  that  Dr.  Frankland's  numbers 
are  not  parallel  with  our  OWSi  leaves  the  question  of 
corret'lness  entirely  untouched. 

Had  artificial  waters  {i^.^  waters  into  which  known 
quantities  of  organic  matter  had  been  put)  been  taken, 
the  contrast  would  have  borne  a  different  construAion. 
— I  am,  &c., 

J.  .\LrRi:D  Wanxlyh. 

LonUon  Institution,  J.inuary  iS{h,  i86d. 


To  the  Editor  of  the  Chcm'ual  Neics. 
Sir, — In  reference  to  the  report  of  the  last  meeting  of  the 
Chemical  Society,  which  app(  ttid  in  tlu  Cuf:Mic.\i.  Nrws 
of  the  2  (th  insiant,  I  beg  to  state  thnt  I  did  not  s.iy  that 
in  employin^^  Messrs.  \Vank!_\n,  Cl;;jpman,  and  Smith's 
method  1  calculated  the  nitrogen  as  albumen,  ur  used 
their  process  as  a  means  of  control. 

P*>  What  I  did  say  was  in  eflfect  that  the  process  was 
found  to  give  valuable  information  as  to  the  charac'ler  of 
waters,  and  that  the  results  were  in  accordance  with  their 
known  history.— I  am,  ftc, 

WiLLiAU  Tuoap,  J  UN. 


OZONE. 

To  the  Editor  of  tht  Chmitttl  Nttrs. 
Sir.— The  following  is  an  account  of  the  development  af 
atmospheric  ozone  in  Odober,  November,  and  December. 

In  October  there  were  large  amounts  of  o/one  on  the 
2nd,  aft.  of  i6th,  and  mom.  of  17th  ;  considerable  amoimls 
on  29th  and  3:1th  ;  very  little  on  5th.  o'.h,  nth,  mnrn.  of 
i;!th,  igth,  and  iiiorn.  of  28th.;  no  ozone  on  aft-  of  lit, 
aft  of  loth,  aft.  of  12th,  13th,  aft.  of  15th,  aft.  of  l8th, 
2oth,  22nd,  morn,  of  2jr<\.  and  aft.  of  isth. 

In  Novcmlnr,  l.tri;!-  arnounts  on  16th,  17th,  and 
iSth ;  considerable  quantities  on  13th  and  14th  ;  very  little 
on  aft.  of  1st.,  morn,  of  gtbt  Htfi,  ISth,  21st,  23rd',  24ih, 
26th,  and  27th.  No  ozone  on  aft.  snd,  3rd,  aft.  of  jth. 
8ih.  aft.  of  gth,  loth,  solh,  zand,  aslh,  and  sSth. 

In  December,  large  quantities  on  i5lh  and  I7tfa;  con- 
siderable amounts  on  3rd  and  9th  ;  very  little  on  5tb.  6th, 
nth,  ^2th.  t4th,  23rd,  25th,  30th,  and  }tt/t.  No  oione on 
4th,  8th,  loth,  20th,  26th — 29th. 

Dunn;;  Nnvcir.iiu:  ;ind  UcccmbeT  the  dcvet<^inent  of 

u/Diic  ha;^  Utcn  vtsy  sc.ituy. 

During  the  past  year  the  greateist  development  of  ozone 
in  January  occurred  on  the  5th,  (r\h.  7th.  ?mh.  22nd,  23rd, 
and  29th;  in  February,  on  the  v-li,  (<'.h.  I'Uh,  and  261  h  : 
in  March  on  the  25th,  morn  of  27th,  and  aft.  of  30th  ;  in 
April,  on  the  4th,  aft.  of  8th,  morn,  of  gth,  aft.  of  loth,  and 
morn,  of  nth;  in  May,  on  the  morn,  of  14th.  15th,  aft.  of 
2ist  and  25lh  :  in  June,  on  5lh,  6th,  7th.  aft.  of  Sth.  Z4tli, 
aft.  of  25th,  26th.  aft.  of  27th  and  aft.  of  sfth :  in  July,  on 
aft.  of  3rd,  14th,  15th,  and  mern.  of  16th;  in  Aueost,  on 
aft.of  5ih,mom.of  6lh,morn.of  7th,  izth,  ISth)  ITtlW  mom. 
of  iSth,  and  aft.of  20th  ;  in  September,  on  aft.  of  and,  4th, 
5th,  6th,  morn,  of  7th,  aft.  i  f  14th.  aft  <if  T7th  and  18th; 
in  October,  on  2nd,  aft.  of  71J1,  .t,!'i.  of  i6ih,  morn,  of  I7ih, 
and  29th  ;  IP.  November,  on  13th,  14th,  i6(h,  Ijtht  and 
iSth  ;  in  December,  on  3rd,  oih,  15th,  and  17th. 

T  should  state  that  in  aln^ost  every  instance  the  test- 
papers  were  fr«&hly  prepared  immediately  before  exposing 
them  to  the  atmosphere,—  I  am,  &c., 

K.  C.  C.  LlPPINCOTT. 

BfluraMnoutli. 


THE  LATE  LUNAR  ECLIPSE. 

To  fhe  EJilor  of  the  Chmteat  News. 
Sir, —  In  a  ffci-nt  nunilH.'r  of  your  valual>'ic  joinnal  you 
inserted  a  notice  of  the  Proceedings  of  the  Manchester 
Philosophical  Society.  Amonj;  other  matters,  this  con- 
tained a  paper  by  Mr.  A.  Brothers,  on  the  late  lunar 
eclipse.  In  his  paper  Mr.  Brothers  expresses  his  surprise 
that  I  had  stated  in  a  letter  I  sent  to  the  AslroHomiea! 
Register  that  I  saw  no  colour  on  the  darkened  part  of  ti  c 
limb  of  the  moon,  while  he  himself  distinctly  saw  colour 
with  a  refrafting  telescope. 

In  a  paper  I  li  i\t.-  rc.iJ  at  the  Royal  Astronomical 
Society  I  ba\  e  furni  vlu-d  ,m  explanation  of  these  apparently 
COntr.idictory  ohsur'.  ."ilions. 

As  this  (  xpl  ui.itirin  can  scarcely  fail  to  be  of  interest  to 
many  of  vuur  re.iders  I  slionld  kcl  (j;rcatly  obliged  by 
your  inserting  the  paper  in  your  journal.' — i  am,  &c., 

JoK»  Browning. 

Upper  HotkMrtjr,  J«a.  ist,  16GS. 


MISCELUNEOUS. 


Dr.  Jclf.  — In  consequence  of  the  meditated  retirement 
of  Rev.  Dr.  Jelf  from  the  Principalship  of  King's  College. 
London,  :i  subscription  is  being  organised  by  his  admirers, 
including  past  ana  present  Rtudents  of  all  departments  oi 
the  College,  for  the  putpose  of  presenting  him  with  a  testi- 
monial, which  we  hope  will  be  worthy  of  the  diin^ity  of 
this  vast  institution  m  its  extent  and  aims.  It  is  com* 
puted  that  between  10,000  and  20.000  living  men.  moMly 
en<iaged  in  piufi  'ssions,  li.ive  here  rctt  iwd  tlu  ii  edu(;ation. 
Subscript iiin.H  will  be  received  by  the  llun.  Treasurer, 
Henry  Worms,  lisq..  Captain  of  the  King's  Collepe  Kit^e 
Volunteer  Corps,  15,  St.  George's  Place,  S.VV. ;  or  at  the 
and  Westminster  Bank. 


The  Influence  of  Cbemkal  Knowledge  on  Sugar 

ManufaAure. — Tke  Produce  Marktis  Review  says:— Of 

all  tMuntrics  England  is  the  most  interested  in  sugar,  not 
ovAy  us.  the  greatest  cot:sunier,  hut  as  owner  of  some  af 
the  richest  producing  countries  in  the  world,  yet  no 
nation  displays  greater  if,'norance  or  apathy  with  reg.irJ 
to  this  bubje<it.  Like  the  Lolos  caters,  we  arc  content  to 
listen  to  the  distant  waves  of  progress,  ccinfident  that  the 
protective  system  of  sugar  duties  will  keep  the  boundaries 
of  OUT  fool's  paradise  inviolate.  Uut  the  old  proverb, 
Where  ignorance  is  bliss  'tis  folly  to  be  wise,"  has 
certainly  no  application  to  commercial  matters,  for  the 
country  that  remains  in  ignorance,  whether  it  be  fnm 
choice  or  frmn  indiHierencei  is  sure  to  fall  into  the  rear.  In 
no  part  of  the  world  is  scientific  knowledge  on  mecbaaieal 


Digilized  by  Google 


Chkmical  Vewx,  > 

Jjui.  31,  tH>'i.  f 


Contemporary  Scientific  Press, — Notts  &  Queries. 


61 


mbjcifts  turned  to  ntch  pradical  acooeot  as  in  England, 
ttd  many  of  our  giealest  men  have  made  i^cience  the 
handmaid  of  commerce  by  applying  scientific  discoveries 
to  the  purposes  of  every'day  life.  The  telegraph,  and 
more  recently  the  aniline  dyes,  and  Bessemers  iron- 
wrtrking  process,  arc  a  few  instances  among  mnnyibut 
lugar,  of  which  the  manufaifliirc  is  ct>mplcti:ly  a  chemical 
process,  is  entirely  iiM.rl>)(.>l  1  by  our  inviins — and 
yet  there  is  a  wide:  and  ahnoni  sinlfr.iitcd  field  tor 
chemical  science  in  pcrfcclint;  su^ar  manufacture,  \\  hich 
has  hardly  advanced  from  us  harbarous  infancy  of  crushing 
rriiiLs,  windmills,  and  iijien  pans.  The  problem  of  su^'ar 
nuking,  which  has  yet  to  be  solved,  is  this  : — To  ex  trad 
all  the  saccharine  matter  as  it  exists  in  the  cells — that  is 
is  a  pure  condition^  and  white  in  colour — without  ex- 
tfaOing  the  injurious  salts  or  acids  which  co-exist  tide  by 
tide  with  the  sugar,  and  to  do  this  at  as  small  an  expense 
at  possible.  A  problem  scarcely  less  important  is  the 
power  of  deteiSing  by  chemical  analysis  the  cxad  pro- 
portion of  extradtable  saccharine  matter  in  any  sample  of 
ittgar,  for  it  must  be  observed  that  the  per  centage  of 
extradable  saccharine  matter  is  a  very  tlitferein  thing 
from  the  sat'charinc  strenjjth  shown  by  the  puiar-siii^ 
sacchaninirter.  W'c  do  nt>t-  hesitate  to  sny,  that  any 
cbemt^t  who  would  solve  thesr  two  problems  would  ren- 
der a  service  to  the  sugar  world  of  similar  importance  to 
that  rendered  to  the  world  at  large  by  the  oiscovery  of 
the  steam  engine.   While  our  English  chemists  are  mute 

Sm  the  subjccl,  the  ablest  chemists  of  France  and 
niuny  have  for  the  last  eighty  years  been  employed 
is  solving  the  ddicate  problem  of  the  crystallisation  of 
ngar,  and  the  result  of  their  labours,  so  far,  may  be  seen 
in  the  vast  cohtinential  beet-sugar  crops,  which  arc 
entirely  due  to  the  labovirs  of  a  generation  of  Chemists 
which  has  hardly  yet  passed  Away." 
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Bulletin  lie  111  Scici-!.'  ImlmtrifUe  \lr  M iithntr^f. 

Sr  ;''.rnihcr,  1  ■■'■^ . 

J.  Kcr,n,  "On  the  Absorption  oi  LirbT.iC  Acii  Iv  some  OMJr*." 
JciiDT,  "  Report  on  Braun's  Carbon  Hroccss  for  cbtainmc  I'holu- 
eraphie  Facsimiles  of  Sketches  and  Cartoons."  A.  IhH.i.t'i  s,  "On 
CMmiunt  and  its  Industrial  I'.ci"  Duti.it"..  "On  the  I'sc  of 
Cadmium  n  a  SuL  ,titutc  f.>r  lli  .rr.r.th  in  the  Mct.il  V\.\\t:-.  f  'l  ;  rintinfi 
Fabiin."  O.  SciiAi  rbK,  "  Kcport  on  PernoJ'n  new  Kxtracl  of 
QMaahw.'  KunLMAMN,  "  Oa  tome  MtthoAa  of  Fixing  the  Gaaei  of 
SUUts  and  of  asing  them  as  Manure."  8*cc.  "On  the  Ute  of 

Btfljine  for  Extracting  the  Colouring  Milter  of  fiarancinc  anil  other 
Dyti.  ■  "  On  the  ISc  iif  German  Silver  for  the  Manuf  itltirr  r>f  Watch 
Cam  in  Swiueriand."   Kcmlmamm,  "  On  the  Action  u(  Water  on 


OMit  InHtulrirl, 
September,  iVfn. 

DiKv  and  TiRfix,  "An  Improved  Retort  fi>r  DistillinR  Resini, 
indfur  Prrparinu  the       s  j  obtaintfl  for  Lubritalint;  Purposes." 

Ottofi.r. 

D.  Savalle  and  Co.,  "  Apparalu^i  r>r  Distilling  and  Kctftifying 
AkohoL"  Ds  LaPPARSMT.  "Note  on  a  New  Process  for  Charring 
Timber."  WsiniiEaoiia  and  LArroi  «c.\on.  "A  Portable  Apparatui 

f"rtbe  Mii",':f.»<lurr  of  Alcohol  (mm  Refuse  Grapes."  A.  K.  Ri  imuRO, 
An  iTipr  xrJ    M  ■(.   1  of    ManiSfai^unnK  Nitroj:lyccrinc  an  1  <■( 
EvMing  the  samejn  Ulaaiing  Operations."  CHuLtr,  "  A  Solder  for 

CmMm  KtnAHi. 
OaMer3!<.  i^'c- 

PATSV,  "Ofl  the  U«eof  Otmotc  in  the  >finu.''aaiirc  of  S'j[Mr." 
E.  CHtT«KVL,  '•  A  Comparative  Examination  into  the  relative  i-'Acility 
»ith  whith  1  rcnch  and  Japanese  Silks  take  the  Dye."'  A.  PoS», 
'  Kcmartci  on  the  Uzonoscopic  Colourations  obtained  with  the  Jame 
Tctt,  and  on  B<vij;ny'a  Ozonomt  trie  Scale."  La  Vaaaisa,  on  the 
■ni  iobicft.  Cnevkbl'l,-  "  Ob^trvaiicms  on  the  Diacrimination  of 
Cstottro^ro^i  of  Poiy's  Pap'T." 

SUttittiiihtniht'  dtr  K>uirth(kcn  AkmUmie  dfr  W twntckt^tn  tn 
Wun.  {U  tlhemaliuh-Saliir  iiinenicha/llifht  Clasu.) 
May,  i9C7. 

A.  t.  RsnsMSCNVfi,  "On  Crystallised  Ankerite  from  Erzber^, 
t'wer  SijTia."  F.  Ulmk,  "  Rcaearchea  on  Molyhlic  Acid  and  its 
!«"»."  Gottlieb,  "  AnAlvsis  of  the  Emma  Sptinc  at  Glcichcnbcr;;, 
S«jni«."  W.  F.  GiMTi.,  "  Un  the  Volairetric  Kstimalion  of  Soluble 


I'errocyanidLi  and  I-'errityanider,  b%- Means  of  Cham-Tkim  Mineral." 
A.  Urio,  "  Rc!.eArches  on  ttle  Omical  Properties  of  Oxalate  of  Am. 

riia,  Bitanrate  of  Soda,  and  or  Formiatc  of  Conor  and  Slvontia.** 
Bki'ckc,  '-On  the  Behaviour  of  (ome  Albttinlaoid  Subalanccs 

toward's  l';jr.ic  ^  .\cid." 

June -J  .ily. 

A.  Lli  LLGG,  "  On  the  Spceirum  of  the  Plame  of  Hessemcr  Cnn- 
verters."  F.  RoCIILEper,  "  On  /EaeiKeninc,  and  on  some  Allied 
Substances— Caincine  and  Chinovinc."  H.  Ali  emann,  "  ChcmicAl 
.\nalvsis  of  the  Waters  of  the  MilMCSl  SprinK  at  Ebriach,  Carinthia." 
J.  WuLPP,  "Cliemlcal  Analysis  of  the  Mineral  SprinR  at  Sztojka, 
TranM U .uiM."  M.  ERnFiiti't-,  "Researches  on  the  OntKal  Pro. 
pcrtic'.  I  t  s  il,  hitt;  of  Ir^n."  S.  KoNVA,  "  Chemical  .\nalv5is  of  the 
SprinK  at  Liaden,  near  Vienna."  E.  nhCCXE,  "On  the  Stru^ure  of 
the  Red  Corpuscles  of  tlie  Blood."  F.  Rochledsb.  "On  Saponinc." 
S.  M  Avr».  •  On  the  Quantity  of  Fibrine  separated  Iram  Blood  during 
C".ii;;:l.ni.>n."  1.  Pr.M  NPi  i.R.  "  On  the  Capacity  for  Meat  of  the  Hy> 
<!ra!c-.  oi  Sulphuric  .Vcid. '     1-.  "On  some  CompottndS  Of 

Tungjtic  Acid."  H.  Allemann,  'On  tile  Chemical  Composition  of 
Mai«  Oil."  \V.  Hsxt.  "On  the  PhyiiidoKical  Aaion  of  aomo 
Alkaloids  contained  in  Opium."  E.  Efuwio,  "  On  the  Presence  of 
Tricthylamine  in  Wine." 


NOTES  AND  QUERIES. 

Dyeing  Black.— Could  you  kindly  inform  ne  of  the  best  mclliodlor 
dyeing  a  fiond  i.'.v  I.  f  r  ;■  li  li.ng.  .ind  the  best  means  to  d%e  the  varn 
throueh.  — K.  !'■  L  '  ' 

Yellow  Chromatc  of  Lead.-  Can  am  of  vour  correspondents  gii-e 
me  a  process  for  preserving,  with  its  oripnal  lemon  tint,  yellow  cMO- 
mate  nf  lead  in  paste.  The  method  ol  precipitating  »vith  exceaaof 
sulphate  of  lead  is  unsatisrart'>ry.    .\.  C  1! 

Oxychloridc  of  Magnesia.  I  ^^n  t  r.i;i^,i  .i  in  a  bu-.ine connefted 
with  the  use  and  preparation  of  cements  in  the  building  trade,  and 
would  thank  mtf  of  your  aamerous  scientific  friends  to  inform  me 
where  I  m\ghl  find  cheaply  a  crude  carbon.ite  of  magnesia  suitable  for 
makinp  oxychliiridc  of  maLTlcsia  for  siliceous  lemcntaiion,  and  a  few 
hin^i  .I ;  t  1  itj-j  btht  mode  of  in  preparation  and  use.— j.  E.  Hamiltok. 

free  Sulphuric  Acid.-- A  corespondent  in  your  last  issue  desires 
a  pcoccM  for  the  estimatiim  of  "  I-rce  Sulphuric  Acid  in  Superphos- 
pnatee."  I  ha%'e  much  pleasure  in  assi^tini;  him.  The  following  is  a 
method  which  I  have  frequently  tried,  and  is  tatisfaaory  for  tho 
purpose.  A  water  solution  of  the  manure  being  made,  evapofalo 
slowly  until  a  sm.ill  quantity  only  is  left  :  add  about  seven  volumes  Of 
concentrated  .nic  ihMj,  and  allow  to  settle  in  the  cold  for  some  houft. 
This  precipitates  all  sulphates,  and  leaves  in  solution,  besides  phot- 
phatei .  the  free  aolpliuric  acid.  Filter,  wash  ^^.^\b  .iicobol,  add  a  large 
amnant  of  water  to  the  sotutian,  and  careliill)  i » aporate  off  the  spirit, 
and  estimate  the  acid  by  baric  chloride,  Ac.  I  he  soluble  phosphates 
do  not  in  any  way  interfere.— R.  Carter  Mom-at.  Ph.  I).,  Glasgow. 

Weifbta  and  Measures.— Now  that  ri<reiKn  weights  and  measures 
aie  so laach  ined  ia  scientiflc  books,  it  would  be  be  a  crcat  advantage 
to  those  who  tike  myself  are  not  very  conversant  with  the  value  of  these 
Rgurcs,  if  one  of  vour  clever  mathematical  correspondents  would 
calculate  and  publish  in  your  columns  some  simple  laAora  whereby 
kiliiRrammcs  tould  be  cnvertrd  into  cwts.  ana  ton«,  francs  into 
rihi']in-\  .md  p<jund'.  slcrluu'.  ci-aminc  .  into  ounces,  metres  into  feet 
and  yurda,  &c.,  &c.,  by  a|&iinplc  procc:>4i  of  multiplication, — loNoaAMUS. 


TO  CORRESPONDENTS. 

F.nqnirrr  asks  for  the  best  work  treating  on  the  comlwstiaa of  coal 

in  fornaccs. 

.SffiJfii/.— Sec  Dr.  Miller's  Icftures  on  speftrum  analvsis.  reported 
t«  II  %cars  a^ii  in  this  journal.  No  special  book  on  this  •Lbntthas  vcl 
been  published  in  Eneland.  A  very  good  one  in  Dutch  was  wTitlen 
some  Vears  afo  by  M.  Uibbits.  and  reviewed  in  the  Cmbmjcal  Mam. 

J.  r.— Mix  the  emde  paraffin  with  paraffin  oil,  benzol,  or  cosl 
naphtha. 

T.l>..  iiri  out  S!i.''ii  rj'rr.  -Toluitline  i<  a  rei;ular  article  of  com- 
merce now  '  almotst  any  aniline  maker,  or  dealer  in  coal  tar  products 
will  supply  It.  It  is  made  hr  laisiag  tolaol  with  witfo  aalphafic  add, 
and  reducing  the  resulting  nltro-toluol  with  sntphldc  of  anmoniom  or 

iron  and  acetic  ncid. 

A'usfiftit.-  t.  We  bc!ic\c  Pr.  Crum  Brown  first  brought  his  systsiB 
of  graphi  ;  ni't,^ti»n  hefoic  the  Royal  Society  of  Edinburgh.  2.  The 
rtbcar^hi.  aie  ;;ivcn  in  the  Journal  of  the  Chemical  Society.  They 
arc  not  thought  much  of  by  chemists.  3.  Not  except  through  a 
member. 

W.  P.  B.—K  letter  is  wsiting  for  yon  at  oar  office.  Please  fcrwsfd 

your  address. 

f.  .'i.-1m:;inJi  .T  h-T  (  '\  ■:;  r/-,  .-r.  /t  .fij  J.  Ilnr.lr)  (w  ith  cnclcijure)  J 
M.  Jannixn;  Dr.  K.  Kiihri>;  1  with  envtusurL-l ;  Mrs%rs.  Townsirnd  and 
Adams,  New  York  (with  enclosures) ;  W.  Ercut  Smith ;  F.  .\.  Aramayo; 
O.  Coke :  J.  Dalmeira ;  H.  P.  Dobson  (with  enclosure* ;  Messrs.  John- 
son and  M-itthrv:  I  Ilnmillon;  A.  H. vh'.i- ti<  r ;  I-.  J"nes  ;  J.  CliT; 
T.  \<  1  r.i«i,  M'.U'.  l)r  ;i.iri-,.'ni.  T.  \V.  i.  I'.jr.n:! .  H.  L<toc.  Or.  U. 
Sprengcl  :  K.  Kumball  (with  enclosure) ;  Karl  Hoffman;  \V.  Wyatt 
(with  enclt'^iurc!;  Captain  W.  A.  Ross;  Of.  F.C.  Calvert.  F.R.S.:  D. 
Marplr  -  i«  Ith  cnclosurel;  W.  Hatl  (with  enclosure) ;  J.  A.  Wanklyn  ; 
A.  P.  Price;  W.  Thnrp,  junior;  \V.  E.  Drysdale  :  Dr,  Walts  (with 
enclosjrei ;  W.  j.  Day  ;  J.  Muspratt  and  Sons  (with  enclosure) .  !■".  W. 
Hart  .  N.  Earle.  Professor  Tyndall,  F.R.S.;  J.  E.  Thorpe ;  H.  Bower ; 
Pr.  R.  C.  Moffat ;  G.  Gore.  F.R.S.<with  encloCtWtl;  RCV.B.  W.Qib- 
I  sone,  M. A.  (with  enclosure!.  ..  . 
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I  CnsmcAL  Newf, 


MEETINGS  FOR  THE  WEEK. 


General  Monthly  Meeting. 
C.inlor  Leii'irci.      On  I-ood,"  by 
I'lufessfr  Tyndall,  "  On  Hhe  Di»- 


MOIIDAV.— Roya!  Institutlim,  i. 

  Mrt'.viil.  ^. 

  S.  .  ii-.v  Ml'  All:. 

Dr.  l.cthcby. 
TCMDAV.— Ki>yal  In'stitunun,  j. 

coveries  uf  F*rad«y. 
Ws»>««»»AV.— Society  of  ArU, 

  <scii^'CKa'. 

  rh.iriiiii  fjulical,  S. 

TuVKSOAV.—  Koy.il  Ins  titution  3. 

c.ncrHA  of  l-*raday.'" 
—         Kin  a'., 

  Chniiical,  H.    ■*  On  fiar.  Analv^is 

  K.ival  Sutifly  Club.  ii. 

t'KlUAt.— Royal   ln%titulu<n,  8.    Profcuor  Huxley, 
intermediate  betwMn  DinU  and  ReptUea.' 
Geologiats'  Aawciation,  8. 
Satcroav.— Royal  Institution.  3.   Prafcator  Roacoc, 
Metallic  ElemcDI*." 


|W 

'  or  in 


or 


ater-Rlass,  or  Soluble   Silicates  of  Soda 

and  I'otash,  in  larpe  or  smiiSI  quantities,  and  either  »o!i<l 
pnU.-Kin,  at   KOUEKi"    Kt.MNLV  S,  Ard«ii.k  the.Ti.ral 

M.-in;  hi  sicr. 


Proftisor  lynilall,  "On  the  Ois- 

by  Dr  W.J.  Ku:m11. 
"  On  .\r.im.i'.r, 

'  On  the  Non- 


M' 


l^ethylated   Spirits.  ~  Da\ 


1  hr  Mcil 

Medal  uf 


E 


PRACTICAL  CUHMI.STUV. 
Lah"T.it[iry,  fju,  Ci  jMcr  Street,  UnH'iril  Siiuarc,  W  C. 

r.   Henry  Matthews,  K.C.S.,    is  prepared 

to  eivc  Iniitrufiion  in  all  branches  of  PKAC'11C.\L 
CHBMISTKY.  Mfticwluly  in  ilt  ApplicaUon  10  UEDICINH. 
AORICr  LTURCiMa  COMWERCE. 

Tkr  I.abi>r.ititrv  in  open  d*i!v,  except  Satvirclay.  from  Ten  to  Five 
<.Mi..li  ,  ■..:!  Salui'juv  fKini  Ten'till  One  n'i:luck  ;  and  U  Mn  Oit.ibcr  to 
.March  on  Monda/  and  Priday  Eveninfii  ftpin  Si«  to  Nine  o'clock. 

Mr.  .Matthews  !•  alM  prepared  to  undertalte  ANALYSES  of  every 
description. 

For  Porticulm  and  PraapaaMos  apply  to  Ur.  Hcnnr  Matthew*,  at 
tlie  Laboratory,  <o.  Goir«r-strcei,  Bcolord  Square.  W.C. 

I'M'!'.  I  <uiui7ioN  Tui>  G(ii.i>  Mm  . 

s  Cunipany"s  E.xtraCt  of  Meat,  as  tlis- 

tinicuished  from  -  I.i'cbig'ii  Kxtraa  of  Mcati"  which  naac  i« 
daily  more  u*cd  for  all  sorts  of  cxtrattn.  Warranted  Rcntiine  and 
of  perfe<»  flavour  by  Baron  LicbiK,  who^r  -iipnaturr  ii  »'n  every 
nmitDe  jar.  Cheapest  and  purest  stotk  fur  .Snupi,  Kntrccs  and 
Sauces,  fiinhly  f.tren>;thininR  for  Children  an.l  Invalids.  I  lb. 
14s,  4-lb.  Citl,  \  ;b.  ;  o/.  ecjuivalent  to  id.-  half-a*|>int 
of  best  becf  tca.  Ketftil,  r1  nil  Italian  Warehousemen,  Chemiita 
and  (iroccrs.  Wholesale,  of  Cros9c  and  Itlattwtll  ;  K.  I..i/cnby  and 
Sons;  John  Hurxess  and  Smi  ;  Uarron,  ll.irvtvs,  and  Co.;  It-irtlay 
and  Sons;  RurRoynr.  Uurbidces,  and  Squire;  Wm.  I.ilu  .irdn ; 
M.  H.  l  o^tci;  l  anpton  j,  Scott,  and  Kdilen ;  S.  Ma\t  and  Son; 
G.  S.  Pcdicr;  T.  and  II.  Smith  and  Co..  London;  Huocm, 
Flnckkart,  and  Co.;  John  Mackay;  H.  C.  naildon.  I- <linburi:h  , 
Soaihall.  Son,  and  Dymond.  HirmmKham  ;  Wm.  Smccton,  I.tcd-. : 
Rainies  and  to  ,  and  II.  Wcst«orth,  Livcrp<^«il;  Muttcralicad  and 
Co.,  M.^ntbestcr ;  \\  .  ProClor  and  Scm,  Nl«  i.a!.tli:  upon-Tj  nc  ;  ail 
Wholesale  House,  and  of  Licbig's  llviract  of  Meat  Comi>any 
(Urelted).  43.  M.»l>  l-.ine.EJ& 

ivid    Smith  Kidd, 

Licented    Maker.   Commeitiil     SlmM.    Slir>rediteh,  N.E. 
Alio,  FINISH.  rUSPI.  OIL,  .in  i  KLCT,  NAI'U  I  HA. 

"candles,  GLVCl-KINK  AND  SOAP.  A  Gold  Medal  u«» 
awarded  at  the  Parii  lixhibitinn  to  Price's  Patent  Candle  Company- 
Limiteii,  tor  •■  Cindlcs,  filvcerine,  and  Soap'"— the  only  one  to  any 
British  lixhihii  r  for  tlii--.r  three  thinci  combinn!.  The  chief 
Candles  oi  the  C^'Mij>.anv  aic  their  "  lll-  LMON  1  l.\E  "  and 
"PRICK'S  PAKAI  I  INI",  for  those  «h.i  tnu^l  li.nc  the  extreme 
transparency  of  pure  Paraffine;  their  (.OLD  .MbUAL  PAl  MI 
TINE^'  and  "  SllEKWOOD  PALMITINIV  for  those  «!»  •.  v  V  v 
dc-iiinc  of  K'cit  ti!aut>.  require  ,>1m>  stiady  bfil'iuniv 

rit:ht  anil  (ictdum  |r-in  :.m"^':  and  ^^u-il  ;  tSit.i  j.v>-'d  i-l,.i-fii-.hion-.il 
••  lll.LMONT  SPERM  A.M)  WAX.  and  ■  ISLST, '  ■  N  .', 
".\n.  ,.'•  and  -BATTERSEA  "  COMPOSITES  (or  tho^c  >  1  . 
require'  onlv  pcrfefl  buminR  without  cannu  for  tran»i>artnt)  ;  ■t  rl 
tbvir  ■■C!I.\mHI-'I':  ■  Cnndks  li.ird.  and  o(  Mnall  diam'.tcr  |,.a\.  id 
the  di  'irint;  K'^a  c  when  taxiird.  Their  new  tciikl  ■  .m>. 
•  pRICh  S  SOl.lDIMliO  OLYCtKlNE  " contains  half  it!tv.iii;ht 
oi  their  distilled  CilyccHnc.  and  ahooM  b<  the  one  toilet  aoap  in  use. 
especially  in  » inter,  because  of  it*  adwiralile  encAs  in  preventing 
Chapptne  cf  the  han.'.,  and  hte.  Theie  oup;ht  .il:io  1,.  he  in  c\ciy 
bonse  one  of  the  sea'a  l  l.oii:i-.  -i  th.  :r  ii  .ter.l  .iisiii'^.;  l.lyLci.nc, 
known  tvervuherc  a-,  "  PRICE  S  CiLYtEKI.NK. '  two  or  three  dfops 
t,i  uhu  :i.  m'lxed  «iih  three  or  four  timea  a«  much  water,  will  in  a  day 
or  t«o  remove  cbappini4  ar.d  roughness  of  skin,  whether  of  adttlte  or 
children;  and  when  this  is  effected,  a  rin.'zle  drop  of  the  iir.liU'.tcd 
Glycerine  applied  once  a  day  sull  j  rcvrn!  the  rccirtenct  'f  'h| 
chappini:  and  ro!i(;hncs».  Insist  on  h.r.  ini;  •' I^'iee's  lilycrrine 
in    liic  C'  mp.'""'-  ■•  sialei'.   li  tt'r  ,    quaruitits   of   cheap  im- 

pure Olyctni-.e  L-.m  ;  no«  s  Id  in  the  »hops  because  f  f  the  low  rate 
at  which  the  <'.ealtrs  can  buy  it  >"  compari«o%  *rith  Pricc'%   All  tt^^ 
Kood  medical  authorities  abroad  aswcll  a»«t  home  Ofdcr **  PRICE  S 
as  the  one  only  (ilycerin;  to  be  umH, 

"PRICE  S  NEW  PATENT  NU.M  l  LK  TITS"f<»rhBralngir.  ^^r 
widr  i  lasscs,  arr  believed  to  be  the  very  best  Night  UcbU  made, 
"PKiCL  S  CHll  OS  NUiHT  LIGIITS'  are  known  everymhere 
and  arc  ecccUcnt  lor  burning  without  a  rIbsi. 


OXYGKN  TREATMENT. 

'1  hrrc  (irf,"!  L^MMiit'n  I'ri'c^;  - 
,  I  on,:  n,         ;  Silver  Mr       .in  !  I  Inn.  Mtr  ,  Pjris. 
International  Society  fur  Aid  to  the  Wounded  in  War.'* 

CONDY'S    PATENT  FLUID. 

Tor  Rr:ru  lUI  Purposes  (under  Government  Medicine  Stamp)^ 
is  used  in  all  the  Principal  Hoepitals, 
I'or  Wounds,  Sores,  fleers,  Uums,  Sore  "Throats,  Dischargee,  fte. 

From  many  IU-m>rkd^  of  MEDICAL  RcroRia:-- 
"  Almost  in  despair  of  savinc  my  patient,  I  prescribed  a  Kar^  con- 
taining CONOV'S  PLLMU.   The  impro\ emeni waa aofwiallMt  tt 
could  be  due  lo  the  Karglc  only  ."-On  Diphthartet  hf  N.  BVAIM, 
M.U. ;  MtdunI  Times  .  -  Cuullc.  Oil.  17.  ist'i. 

Sold  li\  J.  lU.l  and  Co.,  jj'*,  0\for,:  Sticci,  and  most  ChcmieU. 
Prices     is.  ijd.,  is.  gd.,  and  as.  6d.    Must  be  of  crimson  colour  with 
Price  Medal  (on  label,  and  Gov.  Mod.  Stamp.  Wheleaak  at  the 
ChenicaJ  Worlia,  Batteraea,  London. 


MURRAY  AND  HEATH, 

OPTICIANS,    6.C.,    TO    HER  MAJESTY, 
69,  JERMYN  STREET,  LONDON,  S.W. 
(l  our  door*  from  St.  Jamn^  Slicel),  Lata  9t  4it  Piccadilly. 
MURRAY  AND  HEATH'S  IMPROVED  SEA-SIDE  POCKET 
MICROSCOPE,  with  or  withoat  Tripod  Stand. 

Tbt  NEW  FIVE  GUINEA  s  I  T  PI  NT  S  MIC  KOSCOPE.  «  ith 

Iv.  c  pu  tf  ,Tnd  Two  Acri'mati,-  OI  ;  .  1         '■:  . 

HINOCl'LAR  and  other  MlCKt'SCtU'I  S.  MICRO-SPKCTRO- 
SCOPES,  ^s.,  \c. 

Cati'oRiies  on  api'l.,; it)i  n  1  1  :'  ti^ .ir  JlJ  !'■  r  llircc  stamps. 

Schoir.s  Patent  Platinum  Gas  Light  Perfeclcr. 
—  Lvlr.ul  Kcin  It  Li  I)i.  Lctlitb)  -  — 

"The  results  hi\  e  been  very  remarkable,  for  they  show  an  avctaKe 
increase  of  61  percent  on  the  illuminatirs  p<i»er  of  the  ^as.  I  am 
of  opinion,  therefore,  that  the  invention  is  o(  great  nra^ical  value.'*' 
Price  One  Shilling  r.ich  f,>r  I'i'.li  tail  ItMrnern.  To  be  had  rrt.iil  of 
Gas-fitlcrsand  Ironmoncrrs.and  ( w  holeMile  only  )  of  JOHN  SCHOLI.. 
41  and  43,  Berwick  Street,  Oxford  Street,  London.  W.  Terni%  on 
appcatim.  N.I).  —A  apccimcn  stnl  free  on  receipt  of  la  stamps. 


T  n.'it 

^  CI; 


truclion  in  Prat'tital  Chemistry  and  Evening 

asses  Lir  the  Study  ol  Chcmi>>try,  Liotany,  Materia  Medica,  dec. 
TO  rilAKMACl  C  TICAL  AND  OTHER  STUDENTS. 
Mr.  J.  C.  liKAI  I  IIWAlTi;,  {.  r  thirlten  ye.irs  Pnncipal  loi-triic- 
t  r  111  the   L.ilK'r.'it^ries  of   tKr    Pliai  ni,u  f  i:u^  .il   Sirriy  td  drc^t 
llritain,  and  Demonstrator  ol  Practical  I'lui: r.-.a,:) .  Phai maceutical 
Latin,  &e..  wishes  to  inform  his  old  Pupi'-  md  oihere  that  ho  con- 
tin. ic;k  to  devote  his  whole  attention  to  l^j.uaiion.    The  Seasion 
i'-'  S  uill  commence  on  the       of  Octoi.cr.  when 
Mr.  PR AITIIWAITI-.S   Lab  latory.    which  has  been  er'ar.ced 
(fuiin^  the  rcLMi,  v.  ill  be  rc-opciicd  at  to  a.m.  for  InstruftioR  in 
PraAical  Chen^istry  as  applied  to  Pharmacy,  Medicine,  AnaJyaia,  dbc 
Pupils  can  enter  at  anv  reni'd.   Terms  moderate. 

THE  CHE.MICAI.  and  TOXICOLOCICAL  CLASS  mccta  as 
11  .i.ii  e^cry  Monday  and  Tburaday  Evcninf,  at  Bpja.,  commencing 
<.).!ober  ird. 

I'he  LATIN  CLASS  for  the  rradinf;  of  the  Pharmacopceia,  Phy  si- 
cLins'  PreecrlptSons,  Bee.,  every  Tuesday  and  Friday  Evenin(r,  at  8p.m., 
commcneinR  OiSohcr  ist. 

The  nOTAMCAI.  and  MAILRIA  MI  DIfA  CLASS,  esciy 
Wednesday  and  Saturday  Evenmc,  at  S  p.m.  The  usual  EXCL'K- 
slONS  for  the  STUI>Vof  PRACTICAL  BOTANY  will  commence 
;>!  10  a.m.,  OAohor  and. 

I'ce  to  either  of  Ihe  above  C1a'  rs  lUlf-a-Guinea  per  Month  ;  to 
the  Botanical  BaCOttlOM  Onl>.  II.^K  .1  ('i.inea  Mr  Eight  LcMoaa, 
pa}..T!'!c  in  a^Ixance.  Pupils  cAm  cntei  at  Auy  [  eiiiid. 

A  ,1:    ■■- ,  •  4,  Kentiah  'town  Ko.ld.  N.W. 

.Ml.  Hi  aillni  aite  iei.t  n  eu  a  le  ,t  I'll ['ih  to  bo.ir  I  in  his  house. 


M' 


Geologist,    149,  Strand, 

L  kinc:it.Tr>  Collieto-n-.,  <•!  Miucrola, 
tlic  Wurki  of  .Atvitcd,  Eycli,  Jukee, 


r.    J.  Tennant. 

Lor,il,in.  W.C,  cn-\  sui  t' 
Rocl.'^,  and  1  o;. ^ils,  to  illusira 
.ind  othersi.on  the  fullowinc  terms: 

I^x>  Small  Specimens,  in  Cabinet  with  Three  Tray*  ....  £t  x  o 

J  O  .Specimens.  lar!;fr,  in  Cabinet  sMth  l  iv  e  Tra>  s   3    5  o 

Specimens,  larger,  in  Cabinet  with  I  i>:lit  Pr.mrri  1,^  ig  a 
4'xi  Spcon'cns,  l.ircer. in  Cabinet  with  I  w  e  Draw  er  .  . .  ^1  u  o 
Mofcextenrive  tollct^ioos,  either  to  illustrate  Mincralotry  .ir  Geo- 
tof^'.  at  ;oto  joo  Guineas  each,  with  every  requisite  lo  assist  tboM 
I  iimirmcir;.'  the  study  of  theio  inteaniiiig  braocbea  of  Science,  a 
In  '  «ird( .1  which  aHordi  ao  much  plcaeareto  the  traveller  in  all 
parts  ot  the  world. 

In  the  more  cxpenalveColleAiona  *omc  of  the  apccimeite  aic  rare, 
and  all  more  aelm. 
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CRYSTALLOGRAPHY  AND  THE  BLOWPIPE. 

II. 

^  CAPTAIN  W.  A.  ROSS,  R.A. 

As  Professor  Kkliter  anj'sever.il  Dtlu-r  <)p4-r.i::jr->  \\wc 
found  aiumc  dilliculiy  at  first  in  blowing  the  vcbii^UH 
described  by  me,  I  ask  your  pLTmibsion  to  commence 
thii  paper  with  an  explanation  of  their  formation. 

MHkoi  of  Blemimr  VnkUs  of  Bon*,  So4a,  or 

Pnotpkorus  Sail. 

ft.  Borax. — This  bein>;  the  most  cohesive  and  least 
deliquescent  of  the  three  fluxes,  requires  no  addition 
to  enable  a  strong  vp-sirlc  to  be  blown,  which  will 
last  for  weeks  or  n-mtr.--.  The  platinum  wire  should 
be  twisted  into  a  rini;  over  one  of  the  legs  of  a 
pair  of  the  round  pliers  u»ed  hy  bird-cage  makers ; 
thrrint  i«  then  nearly  perfed>,  and  should  have  the 
diani^^'.tr  of  a  largish  pin's  he-ad.  The  other  end  is  then 
placed  in  a  bolder,  the  wire  heated,  and  a  bead  of  borax 
taken  op,  which  shcwU  be  ptrftctly  cUar  on  cooling.  This 
bMd  is  then  betted  actio,  and  charged  with  the  an  wtancc. 
Tf  a  Stlkate,  the  head  will  he  observed  to  become  much 
less  fluid,  and  to  move  heavily  round  under  the  influence 
of  the  O.K.*  like  a  thick  Jelly.  Aft^r  a  little  prarticc  the 
Oftr.Ator  will  finrl  it  the  Ivi  t  \'.  av  to  \v.}\<.\  the  r:n:;  nf  the 
plitinum  win-  nearly  huriiiorit.il  to  ttic  so  that  the 

j«Ti-.-jicr  part  of  the  fluid  bead  haiitjs  down-,',  .ird,  bLCiase 
b)'  blowing  upward  throup;li  thi^  thi-rc  is  not  onh'  less 
chance  of  burst  in     \hv   vi;si(  U-,  ln-.t   ihi-   (;;>loo.';n;^'  ni.iUer 

(if  any)  will  accumulate  better  round  the  nn'g,  where  the 
borax  is  generally  thickest.  1  always  now  use  xli^  gebtme, 
or  caoutchouc  bellows, f  with  the  aid  of  which,  in  hcatin:^ 
the  heads.  I  can  easily  blow  thirty  vesicles  in  a  couple  of 
hmirs,  and  could  make  them  in  one  if  the  minerals  or 
oxides  were  ready  and  powdered.  The  bead  should  be 
held  in  a  stsoni;  Otr.  or  a.r.,  aoconding  to  the  condition  in 
which  the  substance  la  reqtiired.  It  mould  be  allowed  to 
cool  down  to  red  heat*  and  then  the  jet  of  the  blowpipe 
applied  close  to,  but  not  (nocliing  it,  and  square  to  the 
ring  of  tliu  wire.  Silic  DU.i  vesicles  (which  are,  in  fa^l, 
elassj  are  ca>;ily  made,  but  they  require  to  be  annealed 
by  bcimr  Ki-ld  nr.ii  the  i'.umi-  f  i'  .1  short  f.rv.o  nlior.  iur 
if  •dddt-nlv  withdrawn,  lafj^e  pieces  will  irri^k  nut  of 
tHHTii.  As  the  strength  of  the  blast  from  .1  inoi-th  blow- 
pipe does  not  vsrv  much,  th**  iirf  of  the  \'fsii  le  is  nfit 
under  the  (ipir.itor's  cor.tnd.  ar;<l  i.,ui  nnl\'  be  p.irti.illv 
regulated  bv  the  quantity  and  density  of  matter  in  tlic 
bead.  Two  beads  of  apparently  the  sanie  size  and  density 
will, however,  sometimes  giv«  vesicles  of  diiTerent  dimen- 
sions, in  which  case  the  smaller  will  always  be  found  to 
have  a  greater  quantity  of  the  flux  round  the  ring  of  the 
wire. 

The  head  may  be  charged  with  the  substance  until 
perfe<!ily  opaque ;  for  however  saturated  it  may  be,  the 
vesicle  will  alrvays  be  blown  out  clear.  Even  cobalt  and 
manc^anesc  only  give  faint  coloured  lines  of  blue  and  pink 
over  the  rffiV/f.  however  much  the  ftcrt</  may  have  been 
charged,  but  the  exposition  of  undissolved  matter  is  so 
delicate  in  the  former  that  what  tn.o  li  ue  .icemed 
merelv  a  thick  opaqut.-  solution  in  the  Jatter.  appears  in 
tbu  Mj  i'  .r.  a  number  of  spots  or  particles  of  extr.meous 
matter,  tome  of  which  look  formidably  iar^e  under  the 
microscope.  The  mefsst  particle  of  reduced  metal  is  so 

•  Otidattni;  flirae. — Initials  will      ustd  tn  -.  .ne. 

^  Tbia  iagemoua  and  partabk  b.llt>vi's  \■^  thv  invcnlion  u(  an 
AsMricM  ttodeat  at  Ftcihci^  It  is  d«*crilied  and  fvpired  in  Ricktcr's 
hn  ttttion  of  FlatMCf's  work.— L*Jp)dc  iW;. 


disn  rr.ih!c  in  this  way,  that  1  have  amused  tnysclfby  hold- 
ii^T  ^  f;rt  <  n  bead  of  the  oxide  01'..  '  ^)  '  r  in  the  r.f.  until  it 
was  apparently  quite  clear,  and  then,  blowing  it  into  a 
vesicle.  I  invariably  found,  with  a  microscope,  a  particle 
of  metallic  copper.    I  have  novv  a  vesicle  of^  chr"'n.iti-  of 


U  I-  undissolved  ore. 
lact-d  in  a  tray  on 


iron  two  inches  long  by  one  wide,  made  from  an  "  o;  1  juc" 
iMsad, covered  in  this  way  with  spot^  r  i 
The  vesicles,  as  made,  should  h-^  j 
cotton,  and  a  ttcotdimmcdiattly  written  of  each  of  them, 
numberingfrom  the  right.  If  this  is  omitted,  or  a  vesicle 
is  misplaced,  its  contents  are  forgotten,  aad  the  onlv 
resouiee  is  to  shake  off  the  re-heated  bead,  and  make  a 

h.  Soda  and  Phosphorus  Salt  vcsicl-s  are  made  in 
i  \.id!y  the  same  way  as  those  of  borax  ;  but  a  small  pro. 
p  rtion  of  silicic  acitl  mu.'it  hi.'  added,  without  which  the 
■  0  ia  w.^icle  cannot  be  blown  at  all,  and.  even  then,  both 
of  them  deliquescing,  will  not  l.^st  more  than  a  short 
time. 

I  now  proceed  to  record  a  few  observations  on  tfaeboraK 
vesicles,  which,  1  think,  will  be  found  to  be  based  on 

certain  fixed  principles. 

I.  A  vesicle  clouding  tncr  with  .in  untftuous  lr>oking 
white  film  within  an  hour  or  so  of  Ix  in;^  made,  and  show, 
ing  (under  the  micri>sc<>pe)  siii,i!!  dc!ir[U(*--cent  drops  out- 
side, may  be  set  down  as  cont  in n.;  ,11.  alkali  in  con- 
siderable proportion,  cjrnbined  wah  little  or  no  silicic 
acid.  (N.l!.  I  hope  to  be  ablesioon  to  distinguish  belx\cen 
soda  and  p.Ha.sh,  the  former  appearing  to  crystalliae  in 
flowers  or  le.iilets,  the  latter  in  stars.) 

3.  A  vciiicle  cloudin;*  over  with  a  drv  white  film  after  a 
few  hours,  and  not  deliquescing  at  all,  or  not  for  several 
days,  contains  one  of  the  alkaline  earths.  Of  ^ciCi 
bar)  til  ntay  be  at  oncc  recognised  by  the  peculiar  blue- 
white  appearance  of  t!ie  new  film,  which  has  much  the 
colour  <M  a  solution  of  sulphate  of  quinine. 

3.  These  films,  however  sliijht  they  appe.ir  .it 

first,  are  evidently  due  to  the  .i;;^rci5aiion  ol  minute 
crystals,  which  arc,  in  the  fust  intitaiicc,  not  distioguish- 
able  by  the  most  powerful  pocki  t  lenii. 

.).  .  tlie  first  d.iy  01  lu  o,  an  immense  i  jiriber  r.r  ^mil.ir 
c.')&ii;i  generally  cover  the  surface  of  liic  vesicle,  thoso 
apparently  containing  metallic  acid  salts,  ha\inga  curiou.s 
resemblance  to  the  itnr.ular  rin;;b  of  a  section  of  cxngenuus 
wood,  but  in  no  two  ilidtriiin  vesicle  i  are  the!,e  crystals 
exactly  alike.  Over  liicsc,  after  the  l.ipsc  of  another  day 
or  two,  a  fresh  kind  of  cry  .t.il  sometimes  appears,  smaller 
and  much  fewer  in  number  than  the  first.  If  I  might 
venture  a  surmise  regardin;;  ihiji  phenomenon,  it  would  he 
that  the  first  arc  crystals  of  the  double  borates  of  the 
metallic  oxideSi  the  4(ce»d,  some  combination  of  the  latter 
with  COj derived  &om  the  atmosphere. 

5.  A  vesicle  of  haro-iithate  rf  synla  remain.^  quite  clear 
for  several  days,  and  as  f.ir  ar.  1  know  yet,  does  not 
crystallise.*  it  is  therefore  the  bcbt  vehicle  I  know  for  the 
vesicular  exhibition  of  crystals  of  substances  conuined 
in  it. 

6.  Vesicles  of  <i.'r  jiiifif  diMi  i  jeste  a  few  minute;; 
.ifter  f  irniation,  .md  tluise  of  v.  tii  a  little  longer  time. 
In:  the  -I'.i.st  curious  phennnK-i-..4  arc  tho  e  exhibited 
under  ilie  niai^nifyin^  glass  by  vesicles  of  silicate  of 
potash,  which  cloud  over  and  deliquesce  as  soon  as 
formed,  the  crystnU.  scarcely  iliscernible.  appearing  like 
small  while  rings  w  ith  a  blacV  centre  :  the  deliquescent 
moistttte  at  the  edges  shrivelling  up  the  \esicle.  and 
advancing  on  all  sides  foneards  the  eetttn-  vf  f^r^i-'iiy  lihc  n 
mtaiators  wave.  The  crystah  of  soda  'silicate'  appear 
formed  like  small  white  Soweis  with  four  peta!s. 

The  above  may.  I  think,  be  depended  on  as  a  ground 
work  for  careful  cxaniiiiaiion,  but  when  I  m-.ie  to  ni(e:npt 
to  reduce  my  obscni-atton  to  system,  tiiaktn:;  sketches  of 


•  Tbii  vcsiLlo.  made  .  1"  mr  •  jrc  n'  1,-tjt  v  ith  onc-thtrrf  ^iiiric 
acid,  eventual)^'  tryttuiliKd  after  a  pttiud  of  three  wcctii.  The 
eryataUnatifMi  is  tAtctcaiinc  m  a  (yps  of  SiOi.  I  KuAy  U>«  term 
gnmmalc  to  It  from  il«  slTntbriiy  tt>  a  set  tea  of  linea  or  Ictttis. 
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the  crystals  as  I  pracct;clecl,  I  founJ.  thai  Independently 
of  requiring  the  pencil  of  a  R;;d5ravc  or  Millair.  to  copy 
the  beautiful  funns  examined,  I  niiyht  as  \vA\  bv;;in  to 
write  a  pcrfeiflly  nc;w  work  on  crystallography,  every 
second  page  of  which  would  require  to  contain  elaborate 
illasirations !  The  field  is  immenne,  and  requires  many^ 
and  careful  observers,  for  &lthoii<^h  the  whole  eficfift  are 
cvidiiiitly  due  to  the  opcmtion  of  definite  laws — 

"  A  mit;hty  maic,  but  not  Without  S  plM," 
the  clues  cannot  be  followed  successfully  by  one  or  even 
by  few  observers.  Every  metal  with  its  salts  appears  like 
a  kind  of  mineralotjical  kaleidoscope,  throwing  its  crystal- 
lisations apparently  at  random  into  the  most  elegant 
shapes,  each  of  which  must  be  made  to  yield  its  atom  of 
information  as  to  the  source  of  all.  But  when  I  proceeded 
to  examine  crystallised  vesicles  of  the  alkaline  and  earthy 
ailicateSi  as  txlbUe,  adiilnr.  m.'r/f  ,  luavy  sf-ar,  &c.,  I 
OOUld  resltyi  with  little  ini.i;;ii:at.M-  nid.  fancy  myself 
'beholding  scapes  in  tmiy  land,  'ihe  beautiful  snow- 
crystals  pidurcd  in  the  CmutCAL  News  in  illustration 
oi*^ Profesaor  TyndalPs  leAure,  are  tane  coraparcd  to  these. 
Given  a  candle,  a  powerful  pocket  lens,  and  these  vesicles, 
and  you  have  objcds  of  exquisite  beauty,  befo.'e  which  the 
most  brilliant  cems  in  the  fairest  setting  of  silver  or  ^-ota 
inu'.t  "  p.ile  t!iL-ir  ini  tTcctunl  l^rcs."  'I  t.l;  platinum 
wire  t.itclully  in  a  p.iir  of  lixin^  piicis  ;i:iJ  litjldinj;  the 
vesicle  between  yourcye  (applied  to  the  magnifying  gl-iss) 
and  the  light,  you  behold  the  most  delic.ite  trac<'!y  of 
fronds,  flowers,  ferns,  or  winter  trf  ■ ,.  st-indirir;  <  ,i;  In 
frosted  silver  against  a  flood  of  golden  light.  Sometimes 
the  appearance  is  that  of  a  Cashmere  shawl  cl.iborati'ly 
worked  in  tUlvcr  {cakitc},  but  the  mineral  cerit<:  sectns 
toaflSnrd  forms  even  more  exquisitely  beautiful  than  these. 
I  cannot  attempt  to  describe  the  appearance  of  th,- 
emte  Ctystals,  unless;  sprigs  of  the  maiden  hair  fcm 
elegantly  poeed  together  and  covered  with  fcoHed  silver 
on  a  ground  of  clear  glasa,  can  afford  tome  idea  of  them. 

It  may  be  «aid  tbcae  crystals  are  possibly  pret^,  but 
what  Is  the  use  of  them  ?  I  answer,  that  if  friendly 
(oU.ihnratiurs  will  assist  me.  1  hope  to  turn  them  to  a 
very  distindl  use.  Already  I  can  distinguish  by  means  of 
thi-m  with  t<iler;ib!;-  ccrt.unty,  .la  .ill.ali  or  alkaline  earth, 
isolating  one  ~  baryta,— .mil  th:s  ytiu  will  recoiled  is  ^at 
present  the  weakc-t  part  nf  blowpipe  analysis.  If  I 
had  space.  I  phoMld  inuLl;  like  t  )  inform  you  of  some 
rcniarkaiile  \esiLulj;r  ri-.actu->n^  alforiJeil  !iy  inolybthitite, 
which,  with  the  result  of  ulterior  experiments,  would 
appear  to  place  that  metal  in  close  relation  to  the 
"earths,"  but  1  must  reserve  such  remarks  for  another 
paper.  In  the  meantime,  why  should  not  b.-»!ls  oi  iluid 
glass,  containing  substances  in  solution,  be  blown  into 
Slobes  of  auiRctent  tenuity  to  favour  cnrstallisation,  and 
Unu  form  permanent  and  beamifut  models  in  illustration 
of  one  of  the  qneens  of  earthly  science— crystallography  ? 


THE  MICROSCOPE  TN  GEOLOGY. 
iiy  DAVID  FCRBLS,  F.R.S. 

An  interesting  paper  on  this  subjtA,  by  Mr.  David 
Forbes,  P.R.Sn  appeared  in  the  Pofidar  Seiniee  Review 
for  OAober  last :  from  it  we  ooBdeaae  the  following, 
llw  origiml  article  is  illustrated  with  nttoierons  coloured 
diagrams  of  rock  scAions,  aa  seen  under  the  microscope. 

The  more  searching  and  cxacl  method  of  investigation 
now  dcnianded  hy  the  atKanLinf;  st.itc  of  geological  in- 
quiry, nccessitatLs  that  the  siudciu  ui  that  science  shall 
in  lii'i  rescafLlTcs  .^vail  himstlf  of  all  possible  means 
which  the  criji.iter.il  '.k  :rni,i  T  place  at  his  disposal ;  and, 
amongst  others,  of  tho'-e  wIklIi  can  enable  him  to  extend 
his  power.";  of  observation  beyond  the  limits  to  which  hi<» 
unassisted  eyesight  can  convey  him. 

The  application  of  the  microscope  in  geological 
inquiries  IS  as  yet,  however,  quite  in  its  infancy,  for  with 
the  exception  of  Sorby's  invaluable  memoirs  on  some 


special  points  of  inquiry,  literally  nothing  has  a*  yet 
bfcn  made  public  which  cottld  even  serve  sis  an  introduC" 
tory  guide  to  the  geologist  who  night  wish  to  commence 
the  f.tudy  of  the  subject. 

In  the  pre<!;;iu  vuinmunication  it  is  intended,  as  far  as 
the  space  at  disposal  will  allow,  to  attempt  a  shon  sketch 
of  some  of  the  results  already  obtained,  in  order  thereby 
to  illustrate  the  use  of  the  microscope  in  similar  inquiries. 

When  applying  the  microscope'  to  the  examination  of 
rock  strudure  and  comiHisitipn,  it  IS  necessary  to  prepare 
the  specimens  previously,  in  order  to  b«  enabled  (o  make 
full  use  of  transmitted  light  in  their  invc:  ;i;;:iti[Mi. 

When  in  sulTicicntly  thin  splinters  or  liiiuin.c,  by  far 
the  large-  ;  rLipori:i)ii  of  mineral  compounds  allow  light 
to  pass  through  them  with  more  or  less  facility,  and 
amongst  these,  most  silicates,  chl  ):;des.  fluorides,  car- 
bonates, sulphates,  borates,  and  other  salts  ;  as  well  .ia 
many  oxides,  and  some  few  sulphides,  sulph-arsenides, 
iS:c.  On  the  other  hand,  all  native  metals,  alloys,  and  most 
of  their  combinations  with  sulphur,  aieenlc,  antimony, 
&c.,  along  with  some  lew  oxides,  and  other  compounds,  are 
opaque,  even  when  in  the  thinnest  lamin.T:,  and  con&e- 
quently  when  present,  as  they  often  are,  in  minute 
quantity  in  rocks,  although  sometimes  lecognisabk  by 
their  external  crystalline  KMHV  are  not  lobe  distinguished 
I  by  their  optical  properdes,  as  in  the  case  of  those  bodies 
which,  as  Before-mentioned,  are  translucent. 
!  When  a  mineral  or  rock  under  examination  is  entirely 
in  the  vitreous  st.-.te,  as,  for  r'x.uii|  K-,  oh-i.ii.m.  it  appears 
when  viewed  under  the  niicroiv. iijif,  uiLrL'l  .  .i^  a  more  or 
li;  •:.  tr.u; .]  irent  or  coloured  gia-,>,  i  reseir.iiiL;,  if  perfeiilly 
in  il.t;  uireous  condition,  no  cvidi  jice  ijI  ci  v  talline  or 
other  structure,  except,  perhaps,  ti.uL  of  the  btrix  of 
viscid  fusion.  It  in  i!?T!.t!ly  found.  inspection,  how. 
e\  iT,  that  some  pa:l  <jf  tlic  in.Ts.-,  is  surlicieiitly  dcvitrifled 
to  allow  of  its  structure  and  mineral  composition  being 
recognised.  In  some  cases,  when  the  glssey  appearance 
presented  to  the  eye  would  discourage  any  hopes  of  struc' 
ture  being  discovered,  the  microaGope  proved  the  reveiae 
most  conclusively. 

In  many  cases,  however,  where  the  Specimens  are  so 
perfedly  in  the  vitreous  state  as  to  show  no  trace  of 
structure  whatsoever,  this  may  be  developed  by  carefully 
aAiag  upon  'the  surface  by  gaBeona  or  liquid  hydrofluoric 
acid. 

The  rock  Bedlions  m^l^'  be  prepared  for  the  microscope 
as  follows  :—,\  fragni-  nt,  from  one-quartc-r  to  three- 
quarters  of  an  incli  M[t;arc,  and  of  convLiiiciu  thakncsi,. 
is  chipped  off  the  rock  specimen  m  tl-.e  dirLL-.n  i;  v.\  ihe 
required  scdlion,  aud  ground  down  upnn  .m  iron  or  pewter 
plate  in  a  lapid.try's  lathe  with  emery,  unitl  a  perfectly 
fiat  surface  is  obtained.  This  surface  is  then  worke<t 
down  still  finer  by  hand  on  a  slab  of  black  marble,  with 
less  coarse  emery,  then  upon  a  Water  -of  Ayr  stone  with 
w.-.ter  alone,  and,  lastly,  finished  by  hand  with  water  on  a 
slab  of  black  marble.  This  side  of  the  rock  ia  now  cemented, 
bv  Canada  balsam  on  to  a  Small  piece  of  plate  glass 
about  li  inch  sauare  and  •  thick,  which  serves  as  a  handio 
when  grinding  the  other  side  on  tbeemeiyplate  as  before  ; 
this  grinding  »  continued  emil  the  seftion  is  so  thfn  as  to 
be  in  danger  of  breaking  up  from  the  rou;;Iinp^s  of  ihc 
motion,  upon  which  it  is  completed,  by  fjuher  (grinding 
with  emery  !iy  hand  on  iK.i.-liU:,  and  In.i.-hed  nr.st  upon 
Water  of  Ayr  stone  with  water,  and  afierw.irds  upon  blitk 
marble,  as  before  described.  The  sedion  is  now  removed 
from  the  plate-glass,  and  mounted  in  Canada  balsam  oa 
a  slide,  covering  iu  upper  surface  with  a  thin  glass  aa 
usual. 

The  thickness  to  which  such  sciflions  need  be  reduced 
is,  of  course,  entirely  dependent  upon  the  transpamncy 
of  the  rock  constituents,  and  is  commonly  from  i»ioo  to 

l-t,0(x>  of  an  inch. 

Thin  splinters  of  rocks  and  powdeied  fragments, 
mounted  in  Canada  balsam,  may  also  be  examined  with 
advantage,  but  CMoot  replace  the  above 'described  sec- 
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1  f-.f  (jxanutKitiun  nf  sa>  h  a  rock  scci'o:i  iri.ibRS  n 
nin<.r.ilo,;ical  analysis  to  be  made,  even  of  ihc  r.just 
compact  and  apparently  homo;;cncou5  rock,  and  gcnernlly 
leads  to  the  discovery  of  other  mineral  constituents  pre- 
viously unsuspcclcd,  from  their  being  invisible  to  the  eye, 
and  al&o,  as  Surby  has  observed,  alk>ws  those  ratneraU, 
formed  at  the  time  of  solidification  of  the  rock,  to  be  dis- 
tinguished  from  such  as  aie  the  produAs  of  subseqtiental* 
teratiofi. 

Arranging  rock  species  according  to  ll  t  lr  ptriKflvirr,  it 
will  be  ibund  that  most  rocl-.s  fall  luturally  ir.U)  one  or 
Other  of  two  great  cl.i->c.. 

I.  Fkimaky  or  erl'ptive  rocks; 
II.  Sr.coNDAiiy  OK  sbdimentary  rocks; 
and  it  will  be  seen  that  the  microscope  ia  of  apedal  value 
when  applied  in  cases  where  the  external  appearance 
leaders  it  doubtful  as  to  which  of  these  classes  a  rock 
may  pertain. 

The  terms  f'rhiutry  and  :,\  r;!il,ir]-  are  here  used  quite 
independently  of  geological  chronology. 

I.  Prim.\ky  ok  EaumvB  Rocks. 

This  class  includes  rocks  which  have  made  their  appear- 
ance in  many,  if  not  in  all  epochs,  from  the  most  ancient 
to  the  most  recent,  from  the  old  f^anitic  outbursts  to  the 
eruptions  of  the  now  active  volcanoes ;  and  if,  as  is  now 
generally  admitted,  U.c  l  arth  I  c  rcu.irccd  .Ti  I'.avini;  bci  n 
once  a  molten  spliere,  the  tii!isiili<latcd  original  trust  of 
the  ^lobe  would  pertain  to  this  claims  of  rocks. 

Mmeralogically  they  consist  of  crystallised  silicates, 
with  or  without  free  tiuart.:,  am;  usually  i nntalnir.;^  many 
otl.cr  minerals  in  minor  tjuantitits.  espetialiy  metallic 
co::ij-i.ur.iJs,  .<s  ir.agnetite,  titanoferrite,  iron  pyrites,  &c., 
whieh  last  arc  t'rcqucntly  present  in  so  minute  a  quantity 
as  only  to  be  detected  by  the  microscope. 

Whatever  be  their  geolot;ic:d  a<j;e,  or  from  whatever 
part  of  the  earth's  surface  they  be  taken,  the  microscopical 
inspefiion  of  such  rocks  shows  immediately  that  they 
possess  certain  general  and  definite  struAoral  chataders, 
distinguishias  them  at  once  boat  all  other  racks. 

The  mineral  constituents  of  such  rocks  are  seen  to  be 
developed  as  more  or  less  perfert  cry  stals,  at  all  angles  to 
one  another,  thereby  indicating  that  the  entire  mass  must 
have  btcn  at  rir.c  time  in  a  slate  of  liquidity  or  solution 
faqucouii  or  i^iicousj,  guAicient  to  allow  of  that  freedom 
of  motion  absolutely  essential  to  such  an  arrangement  of 

the  particles. 

The  micrcstc|  A'  examination  already  made  of  many 
hundred  sections  of  eruptive  rocks,  dilVering  widely  in 
geological  age  and  geographical  distribution,  shows  th.it 
in  all  rocks  of  thitt  cia»s,  whether  of  the  most  eumpact, 
hard,  and  homogeneous  appearance,  or  occurring  in  the 
softest  and  finest  powder,  like  the  ashes  and  dust  fre- 
(]uently  thrown  out  by  volcanoes;  a  similar  crystal- 
lised arrangement  and  structure  is  ^nsent  and  common 
to  them  alL  Lavas,  trachytes,  dotentes,  dioritcs,  porph>  - 
liM,  qrenites,  granites,  Aic.,  adl  possess  the  same  general 
itmAural  ieaturn,  scrvmEr  to  distinguish  the  eruptive 
rocks  as  a  class  frrm  all  others. 

In  the  examinatu.n  .i:id  discrimination  of  the  rr.ineraU 
which  cojTiposc  th>  ruv  ks,  especially  when  tlobc  graincd, 
the  miciobvope  is  (jui.f  indispensable,  since  witl'.out  it  no 
such  inquiry  could  bo  r.ttLUipted.  In  thete  c.vaniiiiations, 
tile  a:<sistance  of  polarised  light  is  most  valuable  ;  but 
the  space.  unfortiinatL !y,  only  alluw.-;  of  a  mere  mention 
of  its  application.  In  distinguishing  dolerites  from 
diorites,  when  fine-grained,  as  is  often  of  considerable 
geological  importance,  the  fibrous  strudurc  of  the  horn- 
Uende  of  the  latter  is  generally  so  well  developed,  even 
when  present  in  very  minute  quantity,  as  to  distinguish 
it  reauly  from  the  augite  of  the  former,  which  possesses 
no  such  strudure.  E%-cn  in  the  case  of  Uralite,  a  mineral 
charaAeristic  of  certain  porphyritic  rocks,  which  has  the 
external  form  of  augite,  although  its  chemical  composi- 
tion is  that  of  hornblende,  the  fibrous  strudiue  cha- 
caAcristk  of  horaUende  it  diitioAly  visible.  The  micro* 


sv  iplc  siruAurc  of  some  minerals,  however,  varies  with 
ihca  iiri;.,'in  ;  thus  Sorhy  has  vhown  that  the  sltudture  of 
augitc,  .;nd  son.e  uilicr  minerals  in  meteorites,  is  quite 
distindl  from  that  of  thu  same  minerals  occunrine  in 
eruptive  rocks,  and  demonstrates,  in  a  very  stniting 
manner,  how  the  study  of  sucb  pecvlkuities  is  likely  to 
clear  up  the  mystery  in  which  the  origin  of  these  bodies 
is  involved. 

When,  as  is  often  the  case,  especially  with  translucent, 
colourless  minerals  lila'  quart/,  h  ui.ie.  talc  u',  U  l-icar, 
lit:.,  the  apf-earance  ptfM  uicd  untlir  tiu:  i.iuro.scope  is 
abki--.  their  optical  properties  and  ih.;  -.:':e  uf  j  olarised  li^ht 
allutd  the  mfam  i>f  distinguiil.in;;  between  them  with 
icrtainty  ;  as,  also,  in  the  event  oi  chl"  sulmiaiici!  being 
pri  s<  nt  uiiucr  f.vo  form;  ,  as  cali.ite  from  ara-innitk-.  mono- 
L-linif  from  lr;vli;;:c  felspars,  iic.  In  a  similar  luaniiL-r, 
the  Mrui'sure,  whether  crystalline  or  vitreous,  is  deter* 
mined,  and  valuable  information  obtained,  elucidatingtfae 
mode  of  formation  and  origin  of  the  rocks  themselves. 

The  alterations  produc  d  in  eruptive  rocks,  subsequent 
to  their  solidification,  by  the  adion  of  water,  atmo- 
sphetic,  or  other  ageodes,  are  atndied  widi  advantage 
under  the  microscope. 

Before  proceeding  to  the  next  class  of  rocks,  the  dis- 
covery by  Sorby  of  the  numerous  minute  fluid  cavities  in 
the  quartz  of  pranites  should  be  alluded  to,  as  proving  the 
sreat  v  alue  of  iI-.l:  rr.i.  roscope  in  the  study  of  these  rocks. 
I'hf  result  of  thiu  gentleman's  researches*  proves  that 
;^;i;;i;iics  have  Solidified  at  a  heat  far  below  the  fusing 
jH)ir.t>  of  their  constituent  minerals,  and  at  such  a  pres- 
s-.m-  a  ■  ti>  cilabif  U  to  entangle  aiul  ;eta;ti  a  filial)  amount 
1*  to  i  per  cent)  of  aqueous  vapour,  which  natural!  v  must 
have  been  present  during  its  liquefadion.  The  presence 
of  these  fluid  cavities  in  the  quartz  of  granite  was  imme- 
diately blazoned  forth  as  proof  positive  of  the  non- 
igneous  origin  of  granite;  whereas  if  Mr.  Sorhy's 
memoir  had  adually  been  read,  it  would  have  been  seen 
that  he  had  fonnd  flnid  cavities,  perfe&ly  identical  with 
those  in  granite,  not  only  in  the  quartz  of  volcanic  rocks, 
but  also  in  the  felspar  and  nepheline  ejeded  from  the 
crater  of  Vesuvius  ;  and  that  the  presence  of  fluid,  vapour, 
Kas,  auti  stone  lavitii---,  ;s-t'  Loiiiinon  l:H.th  to  the  volcanic 
(ju.irt/  ti.iLliyteA  and  to  tliL  oidcsl  ;:ianiteN  :  and  the  in- 
tcrciiLe  (Irav.n  b-.-  Mr.  Sorby  f.'om  llie  rL-sults  of  his  re- 
searches is  that  both  these  rocks  v.ere  formed  by  identical 
agencies.  He,  therefore,  classes  them  together  Onder  I 
bead  as  rocks  of  similar  origin.  <- 


(To  l*c  tonlinucJ-) 


Atiiido-aciJs  from  Ch!o: uracylic  and  ChlorsalyliC 
Acid.-  -H.  Hiibner  R.  jJie;li;ii:iai)ii.    Chlur Jracylic 

acid  is  converted  into  :mro  compound,  and  reduced  by 
mcan^  of  tin  am!  khloihvdiic  a^_id  to  chloramidodracvlic 
acid  C,.IIjCI(NHi)0(OH).  The  latter  is  treated  with 
sodium  amal^m,  which  removes  the  whole  of  the  chlorine, 
being  thus  converted  into  amido-aeid  isomeric  with  ami- 
do  Iracylic  acid.  Similar  experiments  made  with  chlor- 
salylic'acid  have  shown  that  chloramidosalylic  acid  is 
distinguished  from  chloramidodracylie  acid,  although  they 
both  have  the  same  fusing  point,  i.^.,  2Xa*. — (Zeitsehr. 
Chan.,  N.F.  iii.  567.) 


•  Qnait.JiMr.  Geo!,  Soc  vr  I,  rr 

+  These r«ean hex  Xl■■^^  \o  tiinlitm  ihi-  thniry  of  the  i$:neous  origin 
(>r  cranUe  and  eruptive  rucks  in  Kc^nentl.  It  muiii  not  be  forcottca 
that  by  igntout  acliou,  >s  used  by  the  IMutonist.  wasalways  undcntDOd 
the  liilwit  C'f  littit  as  itiVflofitJ  III  ^oUniica  (the  atudy  ot  which  was 
the  bjsih  uf  the  the  ry  itself),  in  '.vhuh  tlx  ai:cncy  of  vaster  «a»  alwaj* 
rccorrni(cd.  Nearly  naif  a  century  aeo,  Sctttpc  nut  only  in&iatcd  on 
the  iiMpeitaal  pert  pl^rsd  bgr  water  In  vcdcamic  nftion,  tut  ipaeiatljr 
jKiintM  out  the  dimtnec  between  such  volcanic  fmlon  and  ordlnsry 


intltinj;.  The  term  hycro-iynious  aii^ lon  miuht  not  t>c  inapproprialo 
for  r.uth,  liut  hydro-rhtrma'.iMi  d.x-.  uui  at  all  express  what  i« 
intcmied.  The  idea  of  a  true  dnr  fuaivn  in  nature  exiits  only  in  the 
toaias  et  the  ultra-Neftiipist  or  lukewarm  hydrathsnfjl^j^Q^  Qo(^IC 
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Lecture  IV. 
(Cunlmubd  in.m  page  54,) 


PTo|iii£iilioii  of  H«ar. 

I  have  r.o-.v  to  say  n  few  word?  upmi  aiuitl-.cr  subjedl' — 
the  prt.pui^.uion  of  this  thin^  Call  licat  — tint?  curious 
quivcrin;^  motion  of  the  ntoms  of  bvidics  ;  and  ;[i  orJtr  to 
(tnakt.-  tins  i  sidtnt  to  y<ni.  I  will,  lust  of  ali,  make  an  cx- 
pcriniutit  ur  iwu  iu;uiii  bmiii^,  or  on  gases.  I  want 
you  to  understand  the  manner  in  which  lieat  distributes 
niiflf  in  K.1SCS,  and,  fur  that  purpose,  I  have  here  placed 
a  iiitle  piece  of  pUttnum  wire — that  metal  which  we  raised 
to  «  bright  white  beat  ia  our  lint  leAute.  It  is  a  refriuSory 
meul.  And  bean  a  veiy  large  amoant  of  heat.  Now. 
we  wiU  have  the  room  made  dork,  and  Mr.  Chapman  will 
excite  oar  eteftric  L-imp,  and  I  will  .isk  you  to  hink  at 
the  shadow  caoaed  by  this  little  platinum  wire  on  the 
screen.  1  trust  that  even  the  most  il  -tant  y.  iin!;  jilnlu- 
sophef  now  sees  that  shadow.  We  v.iil  luai  thi; 
pUtinum  wire  by  an  cletlric  current,  and  you  w  ill  ob- 
serve two  thing's.  Vou  see,  lirsi  of  all.  that  the  pl.itinum 
wire  gets  longer- -swags,  sinks  down  when  I  heat  it. 
Observe  also  the  air  risint;  up  from  the  surf.icc  of  the 
heated  wire.  '1  hat  wuve-like  motion  is  due  to  currents 
of  hcited  air  risin<;from  the  wire.  The  air  when  heated, 
rises  in  that  way.  The  naini'  is  true  of  liquids:  I  have 
here  a  glass  cell  containing  cold  water,  which  will  enable 
you  to  we  this.  I  will  place  it  in  front  of  the  lamp,  and 
cast  an  image  of  it  upon  the  screen.  There  is  a 
means  of  warminL;  this  spiral  tti  platinum  wire  within  iht; 
water,  and  1  want  yoii  to  (.l>n\i  il-..it  th^'  srai.i-  tliin;; 
occurs  in  water  as  yciu  saw  Likiu;;  (il.ivc  wuh  the  air  just 
now.  Mr.  Cottrcll  will  now  make  the  circuit  for  the 
electric  current  to  pass  ;  and  then  the  moment  the  circuit 
is  made  you  will  Jmd  that  the  v.ater  will  be  heated  by 
this  spiral  of  platinum  wire,  and  the  heated  particles  of 
water  will  ri&e  to  the  surface  of  the  liquid.  There,  on  the 
screen,  you  sec  the  aclion  of  the  hot  wire  upon  the  water, 
causing  the  water  to  rise  in  thc5;e  striu  .  1  he  water  goes 
up  from  the  heated  surface,  and  in  time  the  ^heated  par- 
ticles will  distribute  themselves  through  the  entire  mass 
of  the  water.  I  makethis  experiment  in  order  to  fix  upon 
your  minds  the  dilferencr  between  this  acfion  and  anmliLr 
which  resembles  it  ll  li:  -  t  sight.  The  action  ^^  ll;l  ii  I  ha\c 
shown  you  receives,  ihc  uatne  of  fo«ri-i7/i/;/,  whii.ii  1  siiuuKl 
like  the  elder  boys  to  remember,  and  I  want  you  to  distin- 
guish between  this  and  another  process,  which  is  a  vi  ry 
dil^erent  ono.  .ind  v\  h:ch  :s  called  conductioii.  In  ordt  r  to 
illustr;:ic  this  s.iljecl  uf  tonuuiTtion.  I  have  placed  hL-ri- 
bciore  you  an  iron  br.r,  anil  a  copper  b:jr  (I'ig.  6.),  and  I  want 
to  ask  thtm  which  condu^s  hvsLX  best.    Mr.  Cottreil 


*  RcFortcd  rcilutlns,  by  permi  ;riAn  «f  the  Authcr,  for  iMt  joarnBl. 
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will  now  lij^bi  a  l..ni]).  atiii  i-hicc  it  undL-rnc-it h  tin-  bars, 
go  as  to  heal  the  ends  ol  them  at  the  same  time;  and  as 
they  become  hot  they  will  liberate  these  little  balls,  which 
are  fixed  on  with  wax ;  and  I  thinjl  you  will  find  that  the 
heat  will  travel  aloni;  the  copper  better  than  along  the 
iron.  Here  is  a  similar  apparatuii;  with  bits  of  talkiw 
candle  fixed  to  it.  The  greater  the  number  of  these  i^ecet 
of  candle  that  drop  away  from  cither  baff  the  farther  and 
better  the  heat  has  travelled  through  that  body.  This  is 
aliiiList  a  better  expei  iiat-tu  diaii  tbu  more  elaborate  one, 
a:id  It  is  one  which  yuu  can  raakc  at  i'.omc  for  yourselves. 
The  copper  will  be  able  to  mtlt  auav  .ill  its  c.nndles, 
while  the  iron  will  not  be  able  to  do  so.  The  whole 
philosophy  of  the  clothes  you  v  car  i  tl-at  thty  aru  bad 
conduiflors  of  heat.  Your  bodies  arc*  sources  of  heat. 
Through  the  burning  up  of  the  food  you  eat,  within  your 
bodies,  warmth  is  produced  ;  and  the  object  of  the  woollen 
clothes  which  yOtt  wear  at  the  present  cold  season  of  the 
vear,  is  simply  to  prevent  the  passage  of  heat  from  the 
body  to  the  air.  For  this  reason  we  clothe  the  body.with 
woollen  cloth,  that  being  one  of  the  wmst  condMSors  of 
heat  in  nature.  But  the  cloth  han  no  warmth  In  Itself ;  if 
I  V,  Atit  to  ktH  j'  in-  Co;  !,  ai  I  JIJ  In  a  former  lecfurc,  1 
wrap  niy  ict-  ;n  ilannul,  wliich  prevents  the  heat  from 
wiihrjul  tunnri';  to  the  ice.  1  bus  the  woollen  cioih 
simply  prc\cnts  the  transfer  of  heat  in  either  dircdion, 
and  hence  the  value  of  these  Domeondvaonaa  articles 
of  clothing. 

The  experiment  with  the  pieces  of  candle  sufficiently 
illustrates  the  fact  that  different  materials  differ  in  their 
power  of  conducing  heat.  I  njight  aLu  i-how  you  this  in 
another  way.  If  I  warm  this  piece  of  iron  by  putting  it 
.into  warm  water,  and  then  place  it  upon  a  cylinder  of 
i^lnss  which  stands  on  the  face  of  the  thermo-eledttic  pile, 
that  glass  does  not  allow  the  heat  to  pass  through  to  the 
pUf.  aiui  thL'  tiLudli:  still  itinains  on  the  side  of  cold.  It 
Would  a  lu:i^  ti:ni:  bek  re  the  heat  of  this  iron  passed 
throujjh  the  glass  and  reached  the  face-  of  tlu'  I  w  ill 

now  remove  the  rI.iss  and  place  a  gylim'-L-r  of  copper  00 
tl-.r  face  of  the  pil.-.  ar.il  then  put  the  waini  iron  on  the 
copper.  I  suppose  that  imi  more  than  two  or  three  seconds 
will  elapse  before  the  heat  will  pass  by  the  condutflion  of 
the  copper  to  the  face  of  the  pile,  and  the  moment  it  does 
so  you  will  see  that  the  needle  will  come  to  the  Other 
side  of  the  middle  line,  showing  heat.  Now,  in  this 
case,  instead  of  having  the  heat  transferred,  as  in 
Itqoida  or  gases,  by  the  passage  of  hot  masses  through 
the  remaining  bulk,  we  have  a  transmission  of  heat 
from  a'orn  t  1  atom  of  the  copper;  and  this  process, 
as  I  have  raid,  ii  la^Iid  coitdiictwii  of  heat,  in  contradi.:- 
tifidion  to  the  oil ar  pron  . ;,  which  is  called  convection. 

And  now  I  have  to  ^o  on  to  another  subject  of  a  some- 
what different  character;  hut  in  passing  I  nu;st  say  .i 
word  upon  a  verj'  UM-ftil  piece  of  apparatus,  the  salety 
lamp,  which,  unfortaratt  ly,  is  not  always  wisely  used, 
i  will  stale  the  problem  which  the  inventor  of  this  simple, 
hut  very  wonderful  apparattis  placed  before  him.  Toil 
must  know  that  in  our  coal  mines  the  miner*  are  pre- 
\ented  from  using  a  candle  to  lifsht  them  while  at  their 
work,  in  consequence  of  the  quantity  of  gas  which  in 
in  the  air  of  the  mines.  In  former  times  they  used  to 
employ  a  flint  and  steel,  and  wort  by  the  feeble  light 
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of  the  spafkt.  The  problem  which  Sir  Humphrj-  Davy, 
the  inventor  of  the  safety  lamp,  set  before  him  was  this  : 
— "  How  can  I  give  the  miner  light,  and  still  preserve 
him  from  this  txpli)sivc  j^iis'  "  and  lie  tliou;;ht.  '•  Can 
I  put  a  !ip;Iit  in  an\-  v,  av  w  ithin  an  apparatus  so  that, 
although  tilt;  IiL;ht  sli.ill  shu  c  tlniuijh  the  apparatus,  the 
gas  outside  will  be  prevented  from  explodinf;  ?  '  He  found 
out  that  a  flame  could  not  pau  through  a  piece  of  ordinary 
iron  gauze.  In  fait,  the  flame  is  bo  much  cooled  by  the 
wire  gauze,  in  consequence  of  iron  being  a  good  condudor 
<rf  heat  and  carrying  the  heal  away  from  the  flame,  that 
the  flame  cannot  get  thrangh.'  Yon  see  that  when  tUf 
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iron  gauze  (Fig.  7)  k  placed  over  the  flame,  the  flame  is  en- 
tirely cut  off,  and  cannot  pass  throuRh  ;  and  if  wo  licht  the 
gas  .iIkjvc  tlic  i^aj/e  it  wili  burn  there,  but  the  (lame  is  pre- 
venltil  I'lom  reacliiii^  tlie  f^as  bcluw  the  >^au/e.  (See  I'ig.  S.) 
Now,  Sir  Humphry  Davy,  when  he  made  the  miner's 
safety  lamp,  surrounded  the  candle  wick  or  the  oil  wick 
with  a  wire  gau^ic ;  aiul,  although  tiie  li(;ht  can  pass 
through  the  meshes  of  the  gauze,  you  might  have  an  ex- 
plosive mixture  witli  n  and  without  the  lamp,  but  the 
flame  tnaide  could  not  propagate  itaelf  to  the  gai  outsidet 
iMdngitnaUe  to  paat  tkioofl^  the  gaase. 

I  come  now  to  another  subjeA.  and  a  very  ioteicsling 
one.  I  will  ask  Mr.  Cottrell  to  heat  a  silver  cmciMe,  or 

dish,  almost  to  redness, ;  and  supposing  I  then  p<-iir  water 
into  it,  what  do  you  think  will  occur  ?  You  miL^ht  at  first 
say.  "  Well,  the  water  will  be  tonverted  intu  Htf.ini.  "  That 
is  not  quite  the  case.  You  will  find  when  I  pour  the  water 
into  the  vessel  that  the  lii  at  of  the  vessel  produces  such 
an  amount  of  vapoui  from  the  water,  that  the  water  is  sup- 
ported upon  a  "spring  or  elastic  cushion  of  its  own  vapour, 
and  is  thrown  into  the  form  of  a  sphere,  and  the  water 
rolls  about  in  its  own  vapour.  In  order  to  show  you  this 
elled,  we  will  cause  a  beam  of  light  to  fall  right  into  the 
stiver  Main,  and  that  beam  of  light  will  illuminate  the 
drop  of  water  which  we  pour  into  the  baatn.  The  imue 
of  the  interior  win  be  then  thrown  upon  the  acieen.  We 
now  blow  in  •  little  water. 

Now  yon  see  represented  on  the  screen  the  globales  of 
water  rolling  about — ndlin;;  about  upon  a  cushion  of  their 
own  vapour.  Sometimes  in  this  experiment'  we  get  a 
most  beatttifni  figure  produced  by  the  water.  We  ),'et  a 
rosette  form  of  globule.  The  vapour  breaks  away  from 
the  water  in  a  kind  of  musical  v.a>'.  Wc  will  sec  if  we 
cannot  get  the  rosette  form — a  cnmpin'»  of  the  edge  of 
the  drop  of  water.  [After  a  few  secnnds  llie  rosette  form 
occurred.  See  Fig.  g  .  When  the  basin  is  not  very  hot, 
at  first  these  little  crimpings  arise,  and  then,  when  the 
vapour  is  not  sufficiently  strong  to  lift  the  water  out  of  con- 
taft  with  the  basin,  the  w  ater  will  come  into  contaiS  with 
the  basin,  and  will  suddenly  boil.  There  it  is.  [At  this 
aioment  the  spherical  form  oeaaed,  and  the  water  boiled 
up  and  immediately  disappeared  with  a  hissin;^  sound  1 

I  must  now  send  Mr.  Cottrell  down  stairs  to  prepare 
something  of  wry  Ki'c.^t  interest  and  beauty  ;  but  as  I  do 
not  know  whether  the  experiment  will  succeed  or  not,  1  do 
r.til  wish  to  raise  \uur  expeiflation.  If,  however,  it  suc- 
ceeds, the  experiment  will  be  a  very  useful  and  a  very  im- 
portant one. 

in  the  meantime  I  want  to  show  you  what  may  occur 
la  cooaeqwaca  of  this  iphenidal  condition  of  water  on  a 


hotfurfiKe.  Ih«vehereal!tt1ecopperboner(ne.io).  I  will 

cork  tUs  boiler  up,  but  I  intend  first  of  all  to  heat  it  very 
highly  indeed,  and  then  I  will  place  a  little  drop  of  water 
into  the  boiler.  1  m\w  heal  tlie  boiler,  and  Mr.  Chapman 
will  hand  nie  some  hot  water,  ami  when  the  boiler  is  heated 
I  will  pour  a  little  into  it,  and  that  water  will  roll  about 
as  a  spheroid.  X'apour  will  be  given  nfi'.  but  being  small 
in  amount,  while  the  water  is  rolling  about  it  will  escape 
through  a  small  hole  in  the  cork.  I  will  then  withdraw 
the  boiler  from  the  source  of  he.it.  and  the  drop  of  water 
will  then  come  intoeoiitaLt  with  the  hot  boiler ;  steam  will 
be  generated,  and  I  think  th.a  that  steam  will  be  sufficient 
to  expel  the  cork  into  the  atmosphere.  [The  experiment 
was  poformed  with  the  result  anticipated.^  There  you 
see  the  steam  drives,  out  the  cork  the  moment  the 
water  becomes  changed  into  vapour  by  contad  «dtli  the 
hot  aafrfaee  of  the  bolter.  In  tbts  way  we  majr  bawe  veiy 
serious  ei^lodons,  bat  is  a  subjeft  ioto  whidt  I  caAnoi 
go  at  present. 

FiO.  to. 


I  want  now  to  make  an  experiment  or  two  which  shall 
illustrate  the  charader  of  a  certain  substance  with  which 
I  am  now  going  to  operate.  I  hawehadoccaaiootomsn* 
tion  K^ses  several  tImeS'  in  theae  leAnrea.  Now,  gaaea, 
and,  in  faA,  the  very  air  we  breathe,  are  nothing  more 
than  the  vapours  of  substances  possessing  very  low  boiling 
points.  I'or  instance,  Mr.  Faraday,  to  whom  wc  are  in- 
debted for  the  very  rinest  investigations  upon  this  subjed, 
succeeded  in  squec/in;;  tot;-thtr  the  particles  of  the  gas 
which  is  contained  in  this  vessel,  and  forming  it  into  a 
liquid  ;  and  there  are  other  '^^se^  which  have  been  liquefied 
by  Mr.  I-araday.  One  of  them  is  a  gas  called  carbonic 
acid,  which  we  breathe  out  of  our  lungs.  1  w  ant  to  gene- 
rate a  quantity  of  carbonic  acid  gas  in  this  large  round  ^ 
glass  vessel  Wc  have  at  the  boSom  of  thfitpifUniRf  Go6gIe 
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bicArboiuitc  of  M>d«.  and  I  have  here  an  add.  If  I  pour 
the  acid  into  the  ve'twl  k  atlaclw  the  bicarboiwteof  soda, 
an  i  wf  get  this  carbonic  acid  gaa  lilMrated.   f  dat«  say 

we  shall  presently  have  accumulated  enoti^^h  for  uur  pur- 
pose. 'After  an  intcr\-all — Now  let  me  sec  whether  the 
f;as  which  has  bcL-n  lil-fraltd  h.is  nm  Uu-  po'ALT  of  putting 
out  a  Landlc.  This  will  show  whether  the  tfxisi$  in 
this  vessel  or  tujt.  A  lighted  taper  was  lowered  into  thi: 
ve&iseK  and  was  immediately  extinguished  hy  the  carhoiiic 
acid  gas  tlierein  cunlained..  Yes  :  there  is  the  \'<)u 
see  it  is  incompetent  to  support  the  combustion  of  the 
candle.  The  vessel  is  very  nearly  full.  Now  I  will  show 
you  that  this  gaa  is  very  much  heavier  than  ordinary  air. 

I  might  ladle  it  Ootor  dip  it  out  in  a  bucket,  and  if  I  did  so 
in  frtmt  of  the  screen  you  would  sire  it  fall  lik'-  watci  from  a 
vcK^el,  although  under  ordinary  circumstances  it  is  (juitc 
inviaiblc.  But  I  want  to  show  you  iU  heavinc~s  by  means 
of  a  aoap  bubble,  t  will  bbw  a  bubMe  from  this  clay  pi  pc. 
and  allow  that  bubble  to  fall  upon  thh  inviaible  gas.  You 
will  find  that  th^  bubble  will  float  about  upon  the  surface 
of  the  gas  as  if  it  were  floating  upon  the  surface  of  a 
visible  liquid.  Successive  soap  bubbles  were  then  pro- 
«luseil,  :ind  on  bL-ing  detached  from  th  -  ts  1  ut<.  |iipe,  were 
geniiy  dropped  on  the  surface  of  the  c.irhonic  .tcid  gas, 
and.  whHe  floating  there,  were  itluminated  with  elcAric 
light. 

Let  mc  now  ull  yuu  what  I  have  sent  Mr.  Collrttl  to 
do.  Downstairs  in  the  laboratory  wc  have  two  very  strong 
iron  bottles,  and  these  two  bottles  arc  filled  with  this  car- 
bonic acid.  The  gas  in  those  bottles  has  been  liquefied, 
and  at  the  present  moment  he  is  turning  a  cock  and  allow- 
ing the  liquid  carbonic  acid  to  turn  into  gas.  What  I 
want  you  to  understand  is  that  when  the  liquid  carbonic 
acid  turns  into  vapour  it  generates  enormous  cold,  j.»t  as 
our  vapour  of  water  did  on  ite  produdtion.  only  the  cold 
generated  by  the  carbonic  acid  if  Car  pcater.  'The  con- 
sequence is*  that  when  this  liquid  is  turned  into  a  gas  and 
generates  this  cold,  a  p<irtion  of  the  vapour  is  turned  into 
anew,  and  we  thus  obtain  carbonic  acid  snow.  1  am 
almost  afraid  to  speak  tn  ym:  .I'.i  .nt  th:s  matter,  lest  we 
should  fail  to  get  this  v.  i.:uIl:I  jI  h ub'^'.  in.i  .  If  I  i!i>  get 
It  I  intend  to  jnit  it  ;iit<)  thi  ;  \  e^i  I  nnd  in.ik-  .i  1^-.  ^\j)eri- 
nieiits  w  ith  it  whicli  Will  I'. .til  ill  !iL:ht  .uul  Mirpnse  you. 

II  we  ; ;et  the  solid  carbonic  .i^ul  we  sli.  '.l  1  i  .iblc  tofrec/e 
water  and  produce  ice  in  a  crucible  when  it  is  actually 
heated  to  redness.  Fir.st  nf  all  the  carbonic  acid  snow  is 
it-Self  very  cold,  but  in  order  to  make  it  Still  colder  1  pour 
a  little  ether  upon  it.  This  turns  it  into  a  paste;  and  this 
mixture  of  carbonic  acid  and  ether  gives  us  nearly  the 
greatest  cold  which  has  ever  yet  been  produced.  If  we 
put  that  paste  of  carbonic  acid  and  ether  into  the  hot 
cnivible«  what  occurs  }  The  carbonic  acid  and  the  ether 
evaporate„^nd  they  so  evaporate  as  to  produce  a  proteAing 
coating  of  vapour  of  carbonic  acid  between  the  red  hot 
crucible  and  the  pasty  mass  within  it.  In  point  of  fad, 
the  pasty  mass  does  not  touch  the  crucible  at  all.  It  re- 
mains incensLly  l  ulv!  \\-iihin  the  crucible.  If  we  are  suc- 
cessful in  gett'.ii;;  the  solid  carbonic  acid,  I  Lip  this 
siu.ill  bi.i>.s  s[l'.,ie  k  i»nl.iiniii:;  v.,<;<i  ii.ti.  llie  luiMure  nl 
elliei  alid  I.  .11  biin.e  .icul  in  the  hut  i  rui.'il)lf  ;  .ind  1  h.iv  i  no 
doubt  that  the  \\  .Uer  \s  ill  !ree/c  and  wilihuist  the  bi.is^. 
sphere,  and  we  shall  then  be  able  to  take  Iroin  the  red  hot 
crucible  a  sphere  of  solid  ice.  Mr.  Cottrell  is  a  long  time 
bringing  the  solid  carbonic  acid.  I  am  afraid  he  is  not 
successful.  Allow  me  simply  to  v.'alk  downstairs  and  see 
that  the  matter  is  going  on  rightly.  IThe  lecturer  then 
went  in  quest  ol  the  carbonic  .iciU.  Onnetttniing  to  the 
tbestrc  he  resumed  as  iuilowsj — 1  amaorfytoaay  that 
my  worst  anticipations  have  been  realised.  The  expcri* 
meat  below  has  not  succeeded.  Here,  however,  is  a  little 
of  this  won^rftd  carbonic  acid  Know~solid  carbonic  atid. 
I  will  put  a  little  in  my  mouth,  and  breathe  agaiuHt  a 
caAdle.  If  I  inhaled  it  I  should  kill  myself  ;  but  1  do  not 
intend  to  inhale  it.  I  intend  simply  to  .  t/.-'i/i .  I  he 
candle  flame  wiis  then  extiogut&hed  by  the  {jas  exhaled 
fepm  tbft  loftuia'a  mootb]. 
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»  VtriaUe  Sf^at  on  M»om*t  kur/aec,"  by  W.  R.  Birt, 
F.R.A.8.,  eommonlcated  by  J.  BAxeirPEi.1.,  P.R.A.S. 

The  interest  attaching  to  the  phenomena  presented  by 
the  tunar  spot  Linne  is  my  apology  for  communicating  a 
tV'A  uhHer\  .ilions  (in  .inn;hiT  <.;i^  t  '.■.liii.h  exhihiis  >.imilar 
plicauniena.  ll  will  be  ;-vccn  thai  Loih  spul.-.  inaiulcsl  phe- 
nutneiia  v.hith  appear  to  be  referable  to  the  pie&Lncc  of  a 
ii/Vi-riiii^  hy  '.vhit  h  the  craters  arc  al  lin;cs  tOHxriilni.  Wc 
are  not  i  .i^nis.uH  uf  .inv  agency  such  as  liliration,  angle 
of  illumination,  or  variation  of  distance  which  affects  the 
forms  and  appearances  of  lunar  objects,  being  capable  of 
rendering  a  crater  inv'niHc  while  its  place  is  occupied  by 
a  white  /'jir/  spot  of  light;  nor  are  any  ui  these 
n-v-ncies  capable  of  rendering  an  objeci  on  the  moon"^ 
sill  lace  i»4ittiiKt  while  others  in  its  immediate  ncishbour- 
huud  are  exceedingly  sharp  and  well  defined.  With  the 
hope  of  diteding  the  attentifm  of  astronomers  to  this 
curious  class  of  lunar  objefts,  may  I  be  permitted  to  lay 
the  following  observations  before  the  Society?  They 
have  been  made  principally  by  the  Kev.  W.  O.  Williams, 
of  Pwllheli,  who  has  underuken  the  examination  of  a 
/one  on  the  moon'g  surlace  of  2'  of  latitude,  via.  from  4' 
to  6'  south. 

The  spot  in  question  is  marked  IV  An  17.  IV  A^  39  on 
the  areas  of  the  British  Association  Lunar  Map  IV  .^«  and 
IV  AJ.  :vnd  is  suu.iu  <l  ir.  1  W .  luii^'..  .iinl  3  lat.  Il  is 
also  situated  un  the  S.W.  side  ul  the  ridge  lorming  the 
N.E.  boundary  of  Hipparchus,  and  has  been  described  as 
a  bright  spot  S.S.W.  of  IV  Aa  7  (Uecr  and  Miidler's 
llipparchuK  I'j.  Its  diameter  is  5"'94  and  magnitude 
o^'JTt  the  diameter  of  Dionysius  being  regardt?d  as  unity. 
On  De  La  Rue's  photonrajiii  i$5S,  February  2i  it  appears 
as  a  spot  of  about  4°  of  brightness.  It  is  not  »o  bright  aa 
Linn£,  which  ia  afaoat  5*.  In  this  photograph  it  is  seen 
to  stand  upon  the  east  cdn  of  a  large  tUfuaskm  nianing 
nearly  S.  by  W, — N.  by  u.  This  edge,  which  forms 
a  low  ridge,  connects  the  mountainous  boundary  of 
Mipparchus  with  the  mountain  IV  A.'  37.  IV  A«i  7,  a 
brigiit  spilt  smaller  than  IV  Aci  17,  W  A-  31J 
the  wciit  edge  of  this  depression,  vl.n^h  a  I 
mountain  IV  A^  37. 

On  Rutherford's  photograph  iSG^,  March  6,  lUm  i>pui 
appears  l)iii;liti  r  that  in  De  La  Kin 's,  vi^'.  5^  Linne  in 
this  photograph  is  6  .  The  observations  that  have  been 
made  of  this  spot  are  aa  under-^ 
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Mr.  Baxendeli-  stated  that  on  the  niRhl  of  the  3rd 
instant  he  1-..tJ  an  on?ortiir!ity  of  L'xniii'nin:-  the  spit 
nrferrcri  tn  bv  Mr.  But  wsth  Mr.  Gladstoni;'.-*  ctjuatuiially 
mountfd  achromatic  of  7^  inches  aperture,  using  powers 
from  6)  t;>  250.  It  was  then  a  well-marked  though 
»halio-.\  cr.iiir.  h.t'. ;n;^  a  duxnuttr  about  three-fourths  of 
that  of  Beer  and  Miidler's  Hipparchus  F.  The  shadow  of 
the  u  estern  w«tl  was  very  eoo»piciJou«  on  the  floor  of  the 
crater. 

Mr.  BAXCXnELi.  also  read  the  following  cxtratl  of  a 
letter  dated  November  27th,  1867,  which  he  had  received 
from  Mr.  C.  Ra^oonathai  Chaty.  the  fini  native  antttant 
at  the  Ro;  a!  Ob^rvatoiyt  Madras:— 

liavf  prepared  the  necensary  calculations  conneded 
with  the  total  aolar eclipse  to  tike  place  in  the  Indian  I'en- 
insvla  on  the  i8lb  of  .Xuput.  tSGS.  and  tht  se.  with  .ippro- 
priate  ttescriptif)ti  and  icm.irkii  on  the  t  1  lipsc  hy  N.  R. 
Pogson.  I'lsq..  are  now  in  th«j  press  and  uiJl  be  published 
in  the  leading;  M.idr.is  Aliiianac.  In  thc'se  calculations  1 
find  that  a  »1  :dL-  riil.!  cunstruclfd  for  trigonometrical  pur- 
poses iM.iv  i;;o  t  adv.intu  jcously  be  used  even  in  such 
intricate  case**  as  tiie  soiar  eclipse.  '  It  saves  more  than 
t'lree-fourths  of  the  time  and  labtiur;  and  having  calculated 
independently  with  the  slide-rule  as  well  as  by  means  of 
logarithms  for  several  places.  I  found  the  ditTereiwe  rarely 
to  amount  to  half  a  minute  in  time,  which  is  no  great 
matter  in  predictinjj  for  amateurs,  and  uvcn  for  inti-r.d- 
ing  observers.  Mr.  VVuolhouse'ii .method  is  followcdi  I 
believe,  in  the  Nautical  Almanac.  The  skeleton  forma 
of  this  method,  which  arc  printed  in  (;rcat  detail  tor 
logarithmic  calculations,  may  be  greatly  simplified  and 
facilitated  by  the  use  of  a  f^lide-rule  accurately  divided. 
The  one  T  used  was  not  very  accurately  divided,  and  was 
only  two  feet  in  lenfjth. 

On  thi-  Examlnaliou  of  Wati-r  for  Ori^iin  'u  Mathi  ," 
Part  II.,  by  Dr.  K.  Angus' Smith,  V.R.S.  ' 
At  present  the  conclusion  only  is  given,  as  no  abs^tract 

was  {rfpnreJ. 

The  Joliowiii^  may  be  considered  a.s  a  sitmmary  of  the 
results  required  for  sanitary  purposes. 

I.  Quality  of  the  organic  matter, wiiat  is  produced 
by  standing  under  favourable  circtimatances  for  developing 
vegetaMe  or  other  life  ? 

land  3.  Condition  of  the  organic  matter.  ProduAsof 
decomposition.  Easily  decomposed  organic  matter. 
These  two  can  be  estimated  for  lanitary  ]>urposcs 
sufiiciently  by  permanganate  of  potash. 

4.  Nitrates  as  mtinants  of  organic  matter. 

y  Nitrites  as  remnants  of  organic  matter. 

G.  Chlorides  as  indicating  animal  sources. 

7.  Oxv  gen  as  indicating  a<!kivi^  of  decompontion  or 
destrudion. 

s.  Total  or^tanic  matter  and  ammonia,  by  weighing 
and  other  methods. 


Willi  1  nur.-iix-r  0)"  the  alkaloids,  such  as 
s;i1a;iil',    n.irrtinc,   papaverini-.  cMuhonine, 
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G.  W.  Samdfokd,  Esq.,  Prasident,  in  the  Chair. 

Thk  miautcft  of  the  preceding  meeting  were  read  and 
coniinned.  The  thanks  of  the  meeting  were  given  for 
several  donatiomt  to  the  libraiy,  and  the  President 
direded  attention  to  a  fine  coUe«3iun  of  drugs  from 
North  America,  which  had  been  presented  ta  the  Society 
by  Mr.  Wiiri.ini  Procter,  jun..  of  Philadelphia,  who  is  an 
i.uiiutdry  member  of  the  Society. 

Professor   Bkntlky   :.'.;d  c-illLaiL>!i  was  a  vrrv 

intcrestinj»  one,  espcctalU'  .is  Aim-rli  m  i^  nicdics  had  latel)' 
Imii  bnniL'lit  su  proiriKifiUl}'  undL-r  uur  notice.  The 
specinu-iii  v.uulJ  be  placed  in  the  museum  for  exami- 
nation. 

Mr.  H.  S.  Waooingtoh  read  a  valuable  paper  on 
'*  Jfim-SiiMnHolmH,*'  in  which  be  gaw  tfaehnuts  of  hit 


cxperinicnt 
santonine, 

narcotinc,  strwiiniiic,  mdme,  &c.  Some  vci  v  intL-rcstinf; 
slides  v.tTL-  nn  tl-.c  t.ilili'  illustrating  the  results  of  Mr. 
\Vaddii-.;;tii:rs  TLSi  .irchcs,  which  were  examined  under  the 
microstopc  iiv  the  members  before  and  after  the  meeting. 

The  Pkksident,  in  thanking  Mr.  Waddingion  for  his 
excellent  paper,  expressed  his  pleasure  at  seeing  Dr.  Guy 
present,  who  had -devoted  so  much  time  and  attention  to 
the  subject  of  sublimation. 

Dr.  Guy  said  the  Society  was  under  great  obligations 
to  Mr.  Waddington  for  his  paper,  and  rclisrred  to  tha 
beautiltri  qseelmem  which  he  had  aeeo  before  the  com* 
mencemem  of  the  meeting.  He  had  obtained  some  very 
'  fine  ones  himself,  but  only  after  thousands  of  experiments. 
He  attached  the  j;rcalcst  impurt.ince  to  the  subjcvk.  and 
believed  th.it  greater  results  would  be  obtained  by  pursuing 
it  still  furtlier. 

Dr.  .\ti  1  ii  i.n  made  some  reni.iri. :  on  the  subjcd,  and 
said  that  their  warme:;t  thanks  vvi-re  due  to  Dr.  Guy  and 
Mr.  Waddington.  for  the  frtsli  lacts  tlicv  had  brought 
before  them  ;  several  bodies  which  were  believed  to  be 
fixed,  were  now  found  tn  be  volatile. 

Professor  Bexti.ky  read  a  paper  contributed  by  Mr. 
Broughton,  li.Sc,  F.C.S.,  on  a  "  Fnltc  Cituhotm  Bitrk  of 
Ind  'tii,"  at  the  conclusion  of  which 

Dr.  ,\ttkii;ld  read  a  paper  on  the  "  Preurvation  of 
Sjrru/  o/Ipdideo/lreu;'  by  Mr.  T.  B.  Groves,  F.C.S.,  who 
has  lot  some  time  been  engaged  in  devising  means  for  pre* 
serving  the  aynip.  lie  bail  found  that  it  kept  betterwnen 
made  with  iron  filings  instead  of  pure  iron  in  the  form  of 
wire,  which  he  attributed  to  the  presence  of  impurities  in 
the  filings.  He  had  added  dilute  sulphuric,  and  phos- 
;i!i(iric  a  ids  as  preset  s  al i  vc  agents,  and  had  obtaiiu  d 
hUvCfhsiul  results  witli  ihem.  Mr.  Groves  prcjiarcd  .t, 
number  of  specimens  of  the  syrup,  and  to  one  he  ;ul<leJ  I 
minim  of  dilute  sulphuric  acid  to  the  01.;  to  utuuhcr,  2 
niniiir.s  of  dilute  phosphoric  acid  i^'  tlic:  u/.  ;  to  a  third 
2  minims  of  dilute  phosphoric  and  t  minim  of  dilute  sul- 
phuric acid  to  the  o^. ;  and  to  another  specimen  S  drops 
of  phosphoric  acid.  He  had  found  that  phosphoric  acid 
was  the  only  acid  to  be  relied  on,  and  it  was  very  neCCa* 
sarr  not  to  add  the  acid  before  the  nrrup  had  cooled. 

The  Pkesiuk.nt  said  that  as  Dr.  Redwood  had  assisted 
in  compiling  the  present  Pharmacopaia.  he  would,  per* 
tiaps,  give  them  hia  opinion  nspeiAing  the  method  pro- 
posed by  Mr.  tiroves. 

Dr.  REDWOOi>saidthathewasnotatatl  prepared toadmic 
there  was  any  occasion  to  make  the  alteration  ;  the  syrup 
of  the  British  Pharmacopceia  would  keep  for  any  reason- 
able time  il  piu;-LTly  pri:pa:L-d. 

Mr.  IscK  grcitly  i',;--appru > cd  ol"  bUcJ)  aa  iJJitiuii,  and 
thought  it  fliLtj  iiatun--' u". .  lie  had  for  a  lor.t;  timt-, 
before  the  Pharmatupieia  \'.  a<;  issued,  made  it  ncLurdir.Lj 


>piei 

to  that  form  with  the  niust  satisfactory  icsuhs.  The 
Pharmacopa-ia  furm  was  the  same  as  that  of  the  Trench 
Codex,  which  had  always  given  good  results. 

Mr.  Gale  had  adopted  the  fonn  given  in  the  present 
Pharmacopceia  for  ten  jrears,  and  he  had  always  found  U 
successful :  the  syrup  would  keep  well  tor  six  months. 

Mr.  Wood,  of  New  York,  could  not  agree  with  all  the 
remarks  he  had  heard^  from  Mr.  Ince  and  Mr.  Gale;  he 
had  found  that  if  the  syrup  of  iodide  of  iron  was  kept 
longer  than  three  months,  a  layer  waa  formed  on  the 
surface. 

Mr.  Umney  had  also  found  a  layer  un  tl-.e  surface  after 
three  months ;  the  syrup  would  keep  very  fur  that 
time  by  putting  it  into  buttles  while  hot. 

Dr.  Attfiki-d  tliLii  cxpiained  a  simple  mould  for  sup- 
pi  isitunes  which  h.id  Iil-c  h  Ujia'.  ardL'd  by  Mr.  Laird,  of 
I)  ind,.( .    The  idia  suggested  itself  to  him  when  witness- 
of  gelatine  pattlUcs  at  KetUer's  mar* 
malade  manufactury. 

The  Presioent  said  that  as  the  hour  was  late,  the 
reading  of  the  other  papers  must  be  deferred  till  the  neat  ' 
meeting,  which  would  be  held  on  the  4th  of  liidjiieed  by  Google 
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Oinnc  antl  the  tholcn.— The IWtttK  «f  th«  troilitc— MrUiml  of  dii- 

tinKniKhinc  the  proioaul|tliM« c< ifon  fi«ii tke  maenetic  sulphide— 
A  n«r«  maiciiol  for  lutt.— Ulmlc  Hid  Hitniic  acids— Reaflinn  by 

u):uti  j  hir.K  .TL.d  rna>  he  <I•^t^:;^;ui?.he•(l  from  c rcttixle. — Important 
f'T'.'tluCl  .  f.trr.<;U(!  'n  in  tht  ciliv  c.  anj  frrin  tbr  AuMralian  m)f  tic— 
AcAUEMv  Of  ScihNt  I  «^  — Ktspiraium  <^'k.ittk'.  — Stiidv  of  a  ilist.i'.e 
Much  Mtacto  foirinants.— Production  <it  rutrnus  j'l's  during  the 
ferawntation  of  bcct-root  juice. —  Ninbium  and  tanlalum.— On 
disiocialkMi.—  i>hen'oiiicna  intinatcly  «vnncct««l  «iib  muwuUr 
coatraAioD. 

DuRfNO  the  automn  of  last  year,  when  the  d  ;  v,  r.:, 
felt  severely  in  Turin.  Father  Dcn.ra  snnlutl  tla-  inc- 
tecl^f1In^:ic.■!!  cor.iIit.Hii  nf  tlic  aim.  .spIiLic  :  lit-  sLuihcd 
especially  the  cur.tuiii.iii  bctwccti  tht-  prevalence  of  the 
tliseavi'  and  the  ah^crKl■  nf  o/cne.  Mis  observations  were 
iTiaiie  at  Moncalieri.  ratlu  r  more  than  half  a  mile  from  the 
tiiwn  :  ti.r  eiiCiricity  was  njeasiired  as  well  as  the  o^one. 
During  the  days  in  Auinist  and  September,  when  the 
cholera  was  at  about  its  hei;;ht,  the  amount  of  ozone 
present  was  variable,  but  considerable — perhapa  about 
the  average.  'I  he  cleAricity,  however,  during  tnete  day* 
almost  entirely  disappeared;  it  ia  an  interesting observa- 

M.  S.  Meunier  has  recently  published  some  fads  concern- 
ing certain  compounds  occurtnR  in  meteorites,  pyrrho- 
tine  I'V  S,s.  and  troilite.  Troilitc  has  been  considered  by 
several  minerAloj;ists  as  a  ptotosulphide  of  iron  :  the 
iL'  ulls  M.  Meunier  has  obtained  in  anal\>in;;  manv  sam- 
ples of  troilite.  separated  from  meteuiic  i'r</n,  lead  him  to 
believe  that  the  compusiin.n  is  rr.ueh  nearer  that  of  mag- 
netic pyrites.  lie  indicates  also  a  method  of  distmguish- 
ing  these  two  substances  so  nearly  alike  in  constitution, 
troilite  and  pyrrhotine.  The  reaftion  consists  in  the  pre- 
cipitation of  e^jiper  from  its  solutions  by  the  one  and  not 
by  the  other.  A  number  of  experiments  were  made  with 
artificial  protosulphlde  and  pyrrhotine ;  it  was  found  that 
the  protosulphlde  precipitated  a  s^olution  of  copper  exatlly 
like  iron  itself,  while  the  ma<?netic  sulphide  .i;ave  pl.ice  to 
no  such  redticlion.  The  protu-sulphide  obtained  in  the 
dry  way  exhibits  ilie  uaciion  even  bi:tter  than  that 
obtained  in  the  wet  way.  since  the  copper  is  not 
deposited  in  such  tine  particles,  fly  meltinf;  iron  and 
sulphur  to^^cther.  sulphides  cuntaininf^  a  little  more 
snlphur  than  the  protosulphlde  are  obtained.  In  experi- 
iiientini^  with  th.  nc  compounds  as  SOjpn  as  the  proportion 
of  sulphur  ai  proached  that  of  the  magnetic  sulphide,  the 
precipii  iti.  n  coated  to  be  possible.  Certain  phosphides 
of  iron,  like  the  protoaulphide,  give  rise  to  a  precipitate. 
We  may  hope  for  farther  details. 

Your  conespondent  hears,  on  Rood  authority,  that  an 
entirely  new  kind  of  bat  will  be  introduced  in  the  summer. 
It  will  he  made  of  p.ipi  r  in  imitation  of  straw.  The 
process  of  mnniifacliire  is  curious,  and  probably  quite  new. 
.A  srr.iw  !;.■.;  oftlie  refjuired  si/e  is  covered  w  '.iU  pluin!)a^<) 
and  eleCtnitx  ped.  the  straw  is  burnt  out  of  the  mould,  and 
manilla  paper  pul]>  pressed  in.  The  invention  is  said  to 
be  that  of  an  American.  M.nny  advantages,  such  as  being 
waterproof  and  light,  are  dainicd  for  the  material. 

M.  Lcfort  has  separated  from  among  other  substances 
cont.ii:!id  in  the  trunks  of  old  treesi  an  acid  to  which  he 
gives  the  name  xylic  acid.  This  acid  possesses  the  for* 
mula  Cj^H)  .0,6  +  HO ;  it  presents  itself  in  the  form  of 
a  vitreous  black  hard  substance.  Apparently  this  com- 
pound is  the  basis  of  all  the  compounds  studied  up  to  the 
present  time,  under  the  nan-.es  of  u'lr.ic  and  huinic  acids. 

M.  Ivu«t  has  n:ade  Know  n  a  leattion  bvwl-.ich  phenic 
aU'dluiI  i:^Ty  he  distin;;u!slied  i'tMl.i  ll.r  Lim  iite  separated 
from  beech-woinl  t.ir.  .\  mixtu:e  of  in  pails  i4  collodion 
and  15  parts  of  phenic  acid,  forms  a  gelatinous  iiiass, 
while  the  creosote  from  beech-wood  tar  mixed  with  collo- 
dion gives  a  dear  solution. 

M.  de  Lnca,  professor  of  chemistry  to  the  Faculty  of 
Science  in  the  University  of  Naples,  contributed  at  one  of 
the  meetings  of  the  Sociiete  d'Enconragement,  a  memoir  on 


some  important  )irodui:is  extraded  from  the  oli\e  and 
from  the  Australian  myrtle.    When  the  leaves  of  the 
olive  are  kept  in  stron<;  alcohol  they  lose  water,  and  at 
several  points  upon  their  surface  radiated  ^likv  needle- 
shaped  cry  stals  make  their  appearance.    If  the  leaves  are 
treated  with  boiling  alcoliol.  the  liquid  on  cooling  depoait* 
the  same  crystalline  matter;  in  this  case,  however,  090* 
laminated  of  course  with  all  the  other  prindplea  tolaUe 
in  hot  alcohol.  The  crystals  ha\-e  a  faint  tweet  taste. 
The  snhstaace  it  not  very  soluble  in  alvohol,  and  its  point 
of  fusion  is  164'  to  165°  C.    Its  composition  is  expressed 
by  the  formula  C6II7O0;  the  physical  properties  resemble 
those  of  maiiiiitf  extiacted  from  niann.i.    The  print.  j  !e 
is   j-rescnl  in  the   Icives  durinj;  development,  in  suiall 
()iiani;'.\.  lucie.'sir.g   with    their  growth;    the  amount 
ditninishes  at  the  flowering  and  when  the  leaves  be;;in  to 
lose  their  };rctj:i  tint.    The  process  of  extratition  is  easy  ; 
the  leaves  are  macerated  in  water,  and  the  liquid  evapo- 
rated.   The  niannile  does  not  undergo  fermentation  under 
the  ( I  t!  1  '  :  i.s,  and  is  found  in  the  residue.    The  flowers 
of  tlu   i  l   l  contain  abundance  of  mannite;  taken  in  the 
month  of  June  and  placed  in  alcoboli  a  tolution  im 
obtained,  which  when  the  winter  arrives  (by  the  fall  of  10 
or  15  degtew)  deposits  mannite.    The  juice  obtained  from 
the  frutt  of  the  Australian  myrtle,  by  simple  expression,  is 
of  a  tine  ,\  iolet  red  colour,  its  taste  is  slightly  acid  and 
very  a>;ri.eable.    This  juice,  which  contains  gluvose,  cream 
of  tartar,  and  free  tartaric  acid,  undergoes  fermentation 
at  the  ordinary  temperature  with  disengagement  of  car- 
bonic acid  and  pru<luCtion  of  akfihul.     The  wine  of  the 
myrtle,  that  is  to  r.iy.  the  fcrrr.ented  juice,  acquires  in  time 
a  particular  etlun  al  oclour,  very  agreeable,  and  which 
constitutes  to  some  extent  a  bouquet.   By  a  further 
exposure  to  the  atmosphere,  and  the  aid  of  poroas  bodies, 
vinegar  is  easily  obtained.  There  are  maay  analogic* 
between  the  juice  of  the  myrtle  fruit  and  that  of  the  grape. 
The  myrtle  flourishes  admirably  in  Attttralia  in  the  open  air. 

At  the  meeting  on  the  27th  January,  M.  Dumas  thanked 
the  Academy  for  the  honour  it  had  conferred  upon  him  in 
:nal.ing  him  perpetual  secretarv'.  The  President  an- 
nounced tl;e  loss  by  death  of  M.  Serres.  M.  Rciset 
communicated  three  memoirs,  entitled  —  fi.)  Chemical 
resi  arclu  s  on  the  respiration  of  farm  cattle,  and  the 
influence  of  dielinjj.  (2.)  Study  of  the  gas  produced 
during  the  meteonsation  of  ruminants;  application 
to  veterinary  therapeutics.  (3.)  Note  on  the  pro- 
du(:tion  of  nitrous  gas  during  the  progress  of  fermentations 
in  distilleries.  Estimation  of  the  proportions  of  ammonia 
contained  In  beet-root  juice.  M.  MariKoac  commiwlcated 
a  research  upoo  the  rolu^oa  of  niobiom  and  tanlalam, 
M.  Debray  contributed  a  mem^oSr  on  *'  Researches  on 
Dissociation."  M.  Des  Cloi/eauv  h<  nt  a  note  "  on  the  clin- 
orhomhic  form,  towhich  harmotomeand  WtcHerite  ought 
to  be  referred,  after  the  late  researches  on  the  dispersicui 
of  the  value  of  their  optic  axes."  M.  Marey  addres-^ed  a 
note  on  phenoriena  mtiinati-ly  connected  with  nuisciilar 
contrartion.  M.  Kciset  used  in  making  the  experiments 
which  form  the  subject  of  hi<i  first  memoir,  apparatus  of 
such  dimensions  as  to  enable  him  to  submit  the  exhala. 
tions  of  calves,  full-grown  sheep,  ^c,  to  examinatioiL 
During  the  respiration  of  calves  and  sheep,  he  found  a 
considerable  quantity  of  proto-carbnnuted  hydrogen  in 
the  gaseous  mixture.  This,  too,  it  nnder  the  mumal  con" 
ditions.  Calves  in  some  experiments  were  fed  upon  milk 
only  :  deprived  thus  of  \  egelable  food,  the  gaseous  mixture 
exhaled  resembled  r.H>rc  nearly  in  its  composition  that  cx- 
haleil  by  the  carnivori.  'J'he  production  of  cirluiretted 
hydrogen  became  absolutely  ml.  M.  Keisel  ct  nsiders  the 
li::ii„t:on  of  carbuietted  hydrogen  in  the  stomachs  of 
runaiianii,,  v. hen  upon  their  natural  food,  lo  be  a  phe- 
nomenon of  incomplete  combustion.  He  deduces  frotn 
these  and  former  researches,  the  general  conclusion,  that 
the  respiratory  produdt  depend  much  more  upon  the 
nature  of  Uie  food  than  upon  the  species  of  the  animal. 

M.  Reiaet's  second  memoir  referred  to  a  diaetae  whieh 
attacks  cattle  feeding  on  pattatage*  The  elleAs  are  rapid 
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Man;ifa<flurc  of  Sugar.  -  The  following  modific.jtinn 
ill  thf  process  of  rviining  sugar  has  bu*cn  invcnu- 1  i:itnl 
paiLiuui!  )  by  L.  Pierre  and  K.  Massey.  The  sat  i  li.it 
juiif  after  bein^  clarified  in  the  usual  wav  hy  r  u  an  j  of 
lime  and  carhon)c  atid  is  precipitated  at  bi  il-.n^  tt  rv.pem- 
ture  with  caustic  baryta  (6a  parts  of  the  latter  for  every 
100  uf  sugar),  the  precipitate  suspended  in  water  and  de- 
composed with  carbonic  acid.  A  pure  solution  of  sugar 
is  thus  obtained  which  only  requires  to  be  evaporated.— 
{ZdUthr,  RSbtns,  Ind.  ZoUv.  1867, 85,  and  ZeiUthr.  Chan. 
NJ.ui.C67). 


swelling,  and,  finally,  RufTocatlon.  He  analysed  the  gas 
produced,  that  which  in  f.iL^  causes  the  swelling.^  He 
found  it  to  be  alniohi  'ahtjlly,  74  per  cent  carbonic  acid. 
Alkalies  .irc  therefore  proposed  as  remedial  agents.  The 
third  rrsciini;r  n  l.-.tfs  to  hcrt  rnot  juice  fernientation.  Ak 
the  tii;inL.f.i(fti:.-t.'  of  hcit  X'k'.  i^  not  an  HngliK!i  in 

dustry,  an  absitratt  of  thi.H  niciriuu  would  probably  posiicb^ 
little  interest  for  your  reader?!. 

M.  Marignac  commutiic.itcd  lo  the  Academy  the  account 
of  a  number  of  experiments  i:pon  the  rciluclion  of  niobium 
and  tantalum.  Fluoniobate  of  potash  is  reduced  by  heat- 
ing ndth  sodittm  in  a  wrought  iron  crccitjle  ;  the  i-'roihic't 
\»,  however,  nioburat  of  aadium,  which  remains  as  a  bhu  '„ 
inwder  dtMeminated  in  the  fused  mau.  Water  destto> 
the  comblnatioD,  nioburet  of  hydrDgcn  beinc  produced 
with  some  disengagement  of  hvdrogen.  Niobaret  of 
hydrogen  contains  about  i  per  cent  of  hydrogen,  agreeing, 
therefore,  with  the  foniuala  Nhll.  It  is  a  fine  black  powder, 
having  a  ih-iiMf.  \.it\iii::  ii.nu  6  to  CO.  Hy  roasting  it  is 
promptly  ci>iivtiicLi  iiuu  Uiubic  acid,  entcrin;.;  into  ignition, 
though  the  increase  in  weight  reat  hcs  only  37  or  jS  per 
Cent,  while  theory  requires  41.  This  hydritle  is  not  at- 
tacked by  hytJri.chiL ;  :c  acid  ;  it  is  very  stable  ;  heated  to  full 
redness  for  an  hour  in  a  current  of  hydrogen,  it  only  loses 
■I  per  cent.  An  attempt  was  made  to  reduce  fluoniobate 
of  potash  by  magnesitllO ;  a  violent  detonation  resulted. 
Similan  treatment  with  aluminium  in  a  black  lead  crucible 
gives  place  to  a  compound  of  that  metal  and  niobium, 
having  for  its  formula  NbAl},  which  is  obtained  upon 
treating  the  button  of  aluminium  with  hydrochloric  add. 
Thit  it  a  lustrout  ciyitalllne  compound.  It  n  only  oxi> 
diced  very  incompletely  hy  roasting.  M,  Marignac  has 
obtained  an  anato^us  compound  or  tantalum,  TaAlj,  by 
beatiriL;  tlie  fliK  t.inialatc  of  potash  with  aluminium.  It  is 
also  a  lustrous  i:\st, illine  powder  scarcely  attackable  by 
hjrdrov  bloric  atiii,  and  <:  nl  v  nxidisi-d  slightly  hy  tousling. 
The  gcticral  result  nt  his  n  st-.ircJicii  M.  Marign.ic  cunaiders 
to  be  a  conhrm.itlun  oi  the  .in  ilogy  that  has  bi  cii  .iheady 
observed  betw  een  the  metals  niobium,  tantalum,  and  sili- 
c  iim.  lie  tliinks  these  three  metals,  with  zirconium  and 
titanium,  should  be  grouped  together.  The  atomicity  of 
these  metals,  he  remarks,  is  not,  however,  the  same ;  nio- 
bium and  tantalum  are  pentatomic,  while  the  others  arc 
tetratomic. 

M.  Marey'a  memoir  upon  phenomena,  intimately  con- 
ncded  with  muscular contraAion, was purelyphysiological. 

M.  Debray  slates  in  hia  memqlr  that  abjrdrated  salt  ha» 
for  each  temperature  a  tension  of  dissociation  which  is 
measured  by  the  elastic  force  of  the  aqueous  vapour  which 
it  emits  at  this  temperature.  Admitting  this,  the  phcno- 
menri  t;t*  cinon  sci  nn-  and  I'.'.  (1,-ation  are  easily  explair.tih 
A  salt  elT.oiL-scL-i  whin  t!it_-  ti  nsioil  of  its  water  vapour  is 
grcati  r  than  that  uf  xh\i  ,i<)ulpii>  \,ip(Uir  <  xi^tmg  in  the 
atfuu^^phere.  .A  dry  ^^.lit  br>.vmis  JiyUtttltJ  uJien  the  ten- 
sion of  the  aq'jcdus  \  .ip'n;r  cntamed  in  the  atmosphere 
is  greater  than  that  which  the  s  ilt  1  mtts  at  the  same  tcm- 
per.uurc.  Hydu>us  salts  whicli  (in  not  efHoresce  owe, 
then,  this  property  lo  the  fa^k  that  the  tension  of  the 
aqueous  vapour  emitted  by  them  at  ordinary  temperatures 
it  always  inferior  to  that  commonly  possessed  by  the  at- 
mospheric atjucous  vapour ;  these  same  salts  eflloresce 
when  placed  m  an  atmot]>here  where  the  elastic  force  of 
the  aqoeotia  vaposr  contained  in  the  air  ia  lesa  than  that 
which  tliey  emit. 


NOTICES  OF  BOOKS. 


Principles  of  Chtmistry  Foundtd  on  Modem  Tk^OfitS,  By 

M.  fS  AQtt  r,  I'rofcbsor  .\grcgc  a  la  Faculty  de  Medicine 
de  Pans.  Translated  from  the  second  Edition  hy 
William  Cortis,  Studen;.  Cu;\  ilxspital.  Ki\iM  (; 
by  Thomas  Stlvlnso.n,  M.IJ.,  iJemonsUatur  of  I'rat- 
tical  Chemistry,  Guy's  Hospital.  London:  Henry  Ren. 
»haw,  336,  iitrand. 

Onk  of  the  beat  nailced  features  of  a  truly  original  mind, 
universally  denoting  jgeniuiPinita  possessor,  is  the  power 
i>f  showing  its  indiviouillity  at  once,  and  stamping  with  a 
personal  authority  all  that  is  produced  by  it.  Every  <Me 
acquainted  with  modern  scientific  literature  must  have 
curn  inced  himself  by  negative  evidence  of  this  truth  :  but 
the  chemist,  with  ample  materials  of  this  kind  in  the  ordi- 
nary run  of  works  on  chemistry,  has  more  opportunities  of 
estimating  positicily  the  value  of  originality  in  a  text 
book  than  most  stientitic  teachers  or  students.  M.  N.iquct 
shows  his  originality,  clearness  of  expression,  and  facility 
of  explanation  in  his  very  first  stniences,  and  by  his 
power  of  blending  new  fa<5ls  and  ideas  with  old  fads 
and  ideas  expressed  in  a  clear  and  dcfinitL-  manner,  he 
manages  to  sustain  the  interest  of  the  reader  from  the 
very  hrst  words  tO  the  last.  This  force  of  lanj;uagc,  with 
no  disparagement  to  the  translator  (for  the  work  is  trana- 
lated  as  well  and  accurately  as  could  be),  is  more  notice- 
able, of  course,  in  the  original  language. 

There  is  a  style  in  the  language  of  the  opening  sen- 
tences that  reminds  US  of  Lanuirtine,  Ouizot,  or  Victor 
Hugo  -  clear,  precise,  forcible.  Interest  is  at  once  ex- 
cited, and,  as  in  a  \sell-writtcn  tale,  never  flags. 

"  Si  nous  jcfons  les  ycux  sur  ce  qui  ni>us  environne,  nous 
sommcs  frappc.s  par  la  vue  d'une  multitude  d'objcts  d'uiie 
diversile  inlinie.  Tons  ccs  objcls,  quels  ((u'lls  soicnt,  out 
revu  le  noni  gcnv'rique  de  corps. 

"  Ce  qui  constitue  les  corps  s'appelle  malicre  ou  stib- 
stance.  D'une  maniere  gencralc  on  peut  dire,  que  la 
mattere  est  tout  ce  qui  frap^  nos  scns,  et  d'ane  manic-re 
plus  scientifique,  que  la  matlcre  est  tout  ce  qui  obeit  aux 
iois  de  la  gravitation," 

The  original  is  quoted  here  lo  show  the  easy  way  in 
which  the  French  language  adapts  ititelf  to  the  expression 
of  scientiBc  thought ;  and  it  wtll  be  easily  seen  from  this 
one  specimen  (apace  forbida  morel  how  much  grace  and 
ease  Is  lost  in  translation.  A  translation  (we  are  sorry  to 
say)  was  necessary,  ar.d  the  WOrk  could  not  have  been 
more  ably  done  than  it  has  been  by  Mr.  CortJs,    In  con- 


■  I  Icring  M.  Naq 


and  not  a 


ranslation  only,  .1  clue  lo  iis  ciiai.n-ui  ..^  mice  given  by 
the  opening  sentence  just  quoted.  It  must  b?  classed,  then, 
as  the  produiitiot!  of  a  chemical  physicist,  rather  than 
that  of  acheminl  in.uhc:i..a;^i,iTi  <  1  kheiiiical  naturalist. 
Matter  and  its  projHTtieis  open  the  chapter,  and  so 
throughout  the  work.  To  a  j)hysici.st  a  definite  law  is  all 
supreme  ;  for  him  there  are  no  exceptions,  everything  has 
detinition,  and  must  suit  that  definition  ;  his  teaching  is 
absolutely  material ;  and  granting  that  elementary  mathe- 
matics formed  the  basis  of  physics,  he,  nevertheless,  will 
not  allow  the  abstraA  deductions  of  mathematics  to  hold 
an  equal  Value  with  material  faQs.  The  majority  of  Eng- 
lish chemists  belong  to  neither  of  the  above  schools,  but 
belong  rather  to  a  naturalist  class,  which  recognises  gra- 
dation with  no  sudden,  sharply  drawn  boundary  line. 
With  them  a  sum  of  ch.ir.iiflers  defines  a  position.  To 
illustrate  by  an  example  of  what  is  a  metal  and  what  a  non- 
metallic  body, or,  as  .M.Naquet  calls  it,  a  metalloid.  One 
person  will  argue  that  hydrogen  is  similar  to  silver,  and  that 
if  silver  is  a  metal  hydrogen  is  a  metal  also  to  all  intents  and 
purposes.  The  naturalist  will  say  that  from  th.t  ;,uni  of  cha- 
racters the  extreme  members  of  the  series  arc*  undoubtedly 
the  one  or  the  Other;  but  that  when  we  reach  the  mean  mcm- 
bers,  we  may  as  justly  say  silicon  as  ailicium,  arsenicum  as  ^ 
ansDlc.  M.  Naqnet,  as  «  physicist  with  biOii^titoaMiy^jOOgle 
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givci  >ix  chA»Aera  as  follows  for  an  absolute  dctennina- 
tion \ 

,  METALLOIDS. 

I.  Several  meialloids  are  gnscoiis. 
II.  Metalloids  have  not  the  lustre  called  metallic 

III.  Mctaltoids  ate  bad  coodndon  .of  heat  and  elec- 

tricity. 

IV.  Metalloids  have  a  density  relatively  tow. 

V.  0\:(!ls i^r  iiH  l.ilIoi^l-.  (in  combining  with  water,ordi- 
luu  iK-  [iroduci:  aiiJs,  seldom  bases. 
VI.  MitalkiiJs  arc  always  elcctro-ncgativc  in  the  com- 
pounds which  thi:y  form  un  uniting  with  metals. 

METALS. 

1 .  1  here  is  no  gaseous  metal. 
11.  Metals  possess  metallic  lustre. 
III.  Metals  arc  good  conductors  of  elcc'tricity  and  heat. 
IV.  Metals  have  a  density  relatively  hif(h. 

V.  Oxide  of  metali,  on  combining  w  ith  water,  produce 

bases,  seldom  acids. 

VI.  Metals  are  alteays  ele4ftric-po»itive  in  the  com- 

pounds which'  tney  form  on  uniting  with  metal- 
loids. 

Thus  the  fint  and  the  sixth  charaAcn  are  ^ven  as 
abaolute.  It  will  be  seen  at  once,  however,  that  there  is 
a  very  considerable  element  of  relativeness  in  these  abso- 
lute chararters,  Tftl;'.'  f^iunu-  Ptate  be  a  .standard,  mer- 
cury is  more  ;.ci.uritcly  «i  uatalloid  th.Tn  c.nrbqp  is  ; 
and  eleflro  •  positi-.e  and  eleCtrt)  -  negative  are  surely 
relative  terms,  and,  in  z  chemic;il  clas'-liicntion  as 
such,  should  not  have  i;n:!i:''  wei;;l;t.  As  the  result  ol" 
this  arbitrary  classification  tu  the  neijleit  of  a  sum  of  tha- 
raifters,  tin,  titanium,  thorium,  antimony,  bismuih,  ura- 
nium, tantaiium,  and  niubium  fi^^ure  as  metalloids. 
Carbon  is  not  to  bt  l  iuinl  ;a  either  list,  we  suppose  from 
inadvertence ;  nevertheless,  u  mi^ht  afford  difficulties  to 
the  theoretical  classifier.  It  surely  would  be  better,  in 
the  face  of  these  fadks,  to  abolish  the  meaninglesB  expres- 
sions, metals  and  metslloids.  alto^  ther.  than  do  violence 
to  our  preconceived  ideas  with  no  s.uisf.ietory  re.'.ult. 

The  above  is  only  an  instance  of  :i  pl.in  generally  fol- 
low cd  of  harmonising  ancient  with  n.odcrn  ide.ns.  Thus,  in 
nKtiiLiiclature  when  the  old  chemistry  is  done  violence  to, 
in  aL^oi dance  with  modern  ideas,  for  a  given  rule  of  four 
lines,  we  find  four  exceptions  that  require  for  a  tcr.se  ex- 
planation as  many  pages  of  the  volume.  The  consistency 
of  the  resulting  nomenclature  will  at  once  be  seen  by 
glancing  at  the  following  list : — Mercuric  nitr.-ite,  mer- 
curous  nitrate ;  mercuric  chloride,  protochluridu  of  mer- 
euty  (calomel);  biniodidc  of  mcrcur^',  protoiodide  of  mer- 
ctiiy ;  proto-sttlphide  of  mcrcuryi  subaulphide  of  mercury, 
mercunc  sulphate,  subsulphate  of  mercury,  for  the  two 
sets  of  salts  respectively. 

VVe  venture  to  say  that  the  "  safe  middle  course "  of 
different  systems  of  nomencl.-iture  w  ill  ^.itisfy  no  English 
chemist,  and  that  many  n^odern  Mnglish  text  book&  ate 
in  this  respccl  decidedly  superior  to  that  of  M.  Naquct, 
both  in  consistency  and  simplicity. 

But  not  to  prolong  our  ciiticism  further,  we  will  freely 
accord  to  M.  Naquet  w  hat  is  claimed  for  him  by  histrans- 
tator^hat  he  "explains  and  gives  with  great  ability  the 
arguments  for  and  against  his  theories  and  those  of  other 
chemists."  M.  Naquet  designed  tt  for  the  classic  teat 
booh  of  the  French  .student  of  medicine;  "the  work  only 
pretends  to  be  a  point  of  departure."  "  In  our  opinion 
students  enter  upon  a  false  path  when  they  negli  .i '-  now  - 
ledge  of  laws  to  gain  simply  :in  accjuaintance  wiih  a  iiumber 
of  lads.  \Mi!i  uhiLh  they  uselessly  ovi  rli  ui  l  the  memory." 
Now,  we  iinistclt)  the  English  medical  student  thejustice 
to  say  that  -n  m  ly  c-  ceptional  instances  does  he  o\'erload 
his  memory  with  chemical  fads ;  whether  usefully  or  not 
we  will  not  pretend  to  decide.  It  seems  to  us  that  the 
work  is  adapted  for  those  who  have  a  sound  knowledge 
<rf chemistry,  whether  it  be  ancient  or  modern.  In  this 
case  any  bias  will  he  avoided.  In  fine,  the  book  beiore 


us  is  not  solid  enough  fur  a  foundation ;  but  the  thoughts 

sucge^tcd  by  cverjr  page  are  necessary  /or  a  completion  of 
a  chrmic.il  education.  To  go  further,  \n  one  sense,  this 
text  boo';  of  chemistry  is  more  than  any  oth  .  r  suiti  '  \.>r 
the  medical  or  chemical  student's  tr.iining;  fu;  itb  :r.at>tv;y 
he  must  use  his  brains  and  enlari;e  his  ideas  ;  but  it  should 
not  he  used  too  early  in  his  career.  We  w  ill  add  that,  if 
the  French  medical  student  i.s  accustomed  to  expre.'is  him- 
self as  follows :  "  The  cocfiicicnis  representing  the  quanti* 
ties  of  salts  decomposed  in  two  saline  couples,  eonttfnlng 
the  same  radicles  ^ouped  in  inverse  order,  arc  cample - 
mentaiy;'*  he  is  infinitely  superiorto  his  ordinary  Bnt.sh 
representative,  who  has  not  yet  m:.stered  the  law  of 
Volkmann,  who  stated  that  the  frequency  of  the  pulse  in 
man,  as  conncded  v.  iih  his  stature,  w. -is  in  the  ratio  of 
the  ninth  root  of  the  fifth  puv.er  of  the  liei>;ht. 

This  tr.in;!.  n  (  I  "f.  X.Kiv.ti'ti  book  has  been  ton- 
scitnlirnisly  unu  uviiij..lcly  done.  \  great  need  f^lt  for  it 
aiTutn;;  certain  studt-nts  will  be  .•'.mph  s.ilisfied  ;  and  as  a 
further  recoirmiendation  to  a  very.wcU  printed  and  gut-up 
book,  the  casts  of  the  original  platcs  of  M.  Kekules 
diagrams  have  been  used. 


CORRESPONDENCE. 


WATER  .\N  A  LYSIS. 

T9  iht  Editor  «f  th«  Ckmical  Ntwt. 
Sir, — Will  you  allow  me  to  state,  that  after  a  careful  con- 
sideration of  the  points  in  my  report  of  the  Chemical 
Society,  alluded  to  in  the  letters  \v';iii.  h  .ippeared  in  last 
week's  Ciii:micai.  Ni.ws,  I  am  tor.vinced  that  the  refHjrt 
wassubstantl.;:iv  .il  curate.  With  regard  tothe  pointi.u  icl 
by  Mr.  Thorp,  discussion  upon  an  error  (i;ranting  such  to 
be  the  case)  affefting  himself  only,  is  now  (utile,  since  he 
has  corrected  what  he  considers  to  have  Uen  misinter- 
preted.—I  am,  &c., 

Tub  Rbportbb. 


IMPURITIES  IN  GLYCEKIN. 


To  the  Editor  of  the  Chimieal  Stus* 
Sir,— The  writer  of  the  article  on  Glycerin  in  Kuntt 

and  Gexi-dnrhlatl  is  correct  in  attributing  the  acrid, 
irritating  properties  of  some  glycerin  to  the  mode  of  pre- 

i:.uiitiu:i;  lull  1  h.r.c  sci  il  t.:;.l.ll]cd  glycerin  whit)l  W  as 
tjUiic  .li.  uiiiuitablc  Jwr  luedicuial  or  surgical  putpii&eii  as 
.-my  spoken  of.  The  voLuile  fatty  acids,  and  etncrs,  whicli 
exist  in  crude  glyceiin,  arc  sometimes  condensed  with  the 
glycerin,  and  these  have  very  irritating  properties. 

In  the  glycerin  which  is  made  without  distillation,  the 
volatile  acids,  and  ethers  e^ist,  but  not  in  the  same  state 
as  after  distillation,  the  high  heat  required  for  thispraceaa 
decomposing  ihem  into  some  modification  of  tbeir  origiaml 

state. 

The  great  cause  of  irritation  in  glycerin  which  has  nnt 

been  properly  prepared,  is  the  presence  of  oxalic  acid  aiul 
of  formic  acid;  these  are  produced  by  the  ac^itin  t  i  m;1- 
jihiiric  :icu!  r.jK.iti  the  glycerin,  formin;;  die  In  ^t-nn  ntioiicd 
:it.id,  and  this  in  its  turn  acts  upon  the  glycerin,  giving 
rise  to  formic  acid,  the  irritating  properties  of  which  aro 

well  known. 

The  nitrate  of  silver  test  I  have  always  considered  the 
most  reliable.  Glycerin  which  shows  no  r«a<ttion  with 
this  salt,  may  be  considcfcd  suitable  for  all  uses,  as  it  in- 
dicates not  only  the  presence  of  chlorine  or  chlorides,  but 
is,  as  well,  reduced  by  acids  which  may  exist  in  the 
glycerin.— I  ant,  &c., 

HfiNRV  23owEa. 

HulBdclpUif  Jaanary  ifiib,  1K8. 
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MISCELLANEOUS. 


Paraday. — Several  Icltcrs  have  recently' appeared  in  the 
daily  papers  urging  the  propriety  of  continuing  Faraday's 
pension  to  his  widow.  Ii  hns  been  thought,  howeveri  by 
tUby,  and  etspticially  hv  thcieie  best  able  to  Judge,  that  our 
giffat  philuaopher,  had  he  been  alivei  would  have  fq^arded 
fiqrthuigortlte  kind  with  repugnance.  This  is  borne  otit  by 
thekncrwritten  by  Dr.  Bcnce  Jones  tothe  Times  of  thejoth 
alt  Dr.  Bence  Jones  says  that  he  has  been  requested  by 
Mrs.  Faraday  to  express  her  thanks  for  the  interest  the 
pubhc  are  disposed  to  take  in  her  hchaif.  The  whole 
course  of  her  husband's  life  was  5o  marked  by  his  love  of 
retirement  that  she  feels  most  keenly  the  intrusion  of  his 
name  even,  while  she  cannot  but  be  grateful  for  the  kind- 
ness which  causes  her  so  much  pain.  She  wishes  him  to 
assure  all  those  who  value  Mr.  Faraday  that  the  recognition 
liist  has  already  been  made  of  his  raerita  has  given  her 
aoru  than  she  either  requires  or  desired ;  aad  SM  ia  most 
anxions  that  his  name  should  not  be  used  in  a  way  which 
N  new  would  have  approved. 

Country  Wells.  — Dr.  Aitl'e'.d  has  written  a  letter  to 
the  Tiinrs  on  this  subject,  .\fter  alluding  to  the  faA  that 
".veils  are  generally  sunk  w  here  most  liable  to  contamina- 
tion, and  often  receive  the  contribution  of  sewers,  he  says 
that  mineral  matter  dissolved  from  the  soil  Is  com- 
aaraUvely  harmless ;  animal  and  vegetable  matter  may  be 
oaioiless,  bi^t  may  be  poisonous,  and  must,  therefore,  be 
kept  oot  by  eveiy  precaution.  Good  soil  is  here  our  best 
Mend,  Nature's  own  purifier,  entirely  destroying  the  sub- 
•tances  last  mentioned,  if  only  allowed  to  have  fair  play; 
but  its  power  for  good  is  limited,  its  power  for  harm 
terrible,  when  saturated  by  drainage  from  adjacent  accu- 
mulations of  filth.  Pollnted  water  does  not  f;'-'n«"'>'>"y 
teiray  its  condition  till  possessed  of  a  stron;;  odour; 
eailicr  intimation  may,  howc\cr,  be  obtained  by  the 
lollowing  tests : — Half  fill  a  common  v.  atcr-bottic,  cover 
Its  mouth  with  the  hand,  violently  shake  fqr  a  minute, 
and  Quickly  apply  the  nose.  If  nothing  unpleasant  is  de- 
tcAed,  tightly  cork  the  bottle,  set  it  aside  in  a  warm  place 
at  about  the  temperature  of  one's  body  for  a  couple  or 
tbree  days,  and  repeat  the  shaking.  &c.  Water  of  verj* 
bad  quality  may  thus  be  recognised  without  the  trouble 
aad  expense  of  analysis. 

Famine  in  Eastern  Prussia.. — The  BirlUt  National 
Zeitun^  writes  as  frlUws;  The  government  distridt 
plV'ioaa,  Dr.  Pinkus,  of  Insterburg,  which  town  is  in  the 
ventre  of  the  country  suffering  from  famine,  appealed  to 
tbt^blic  to  send  among  the  many  gUks  of  food  above  all 
Uibtg  Company's  cxtrad  of  meat.  He  says :  already  in 
■Meral  districts  typhus  appeared  ;  {;reat  miserj'  exists  and 
greater  misery  must  be  expected.  Kven  were  money 
always  at  hand  it  would  not  be  possible  in  many  cases  in 
distant  villajces  and  cotta;:t-s  to  procure  fresh  meat  for  the 
patient,  and  still  less  good  s  tron;^  beef  te.i,  the  best  and 
most  indispensable  of  all  medical  comforts  in  such  cases. 
Medical  men  in  Germany  who  are  in  the  habit  of  visiting 
the  poor,  find  it  very  useful  to  carry  with  them  a  small 
,ur  of  extraA,  so  as  to  dispense  beer  tea  at  once  where 
ibey  find  it  necessary'. 

Glycerin.— The  value   of  ;;!ycerin   as  a  remedy  ft.ir 
"I'arious   skin    atTeLiions  i^  1-  "    ):;enerally    known  and 
admitted  ;  it  was  therefore  both  natural  and  desirable 
that  it  should  be  presented  to  us  in  the  solidified  and 
therefore  most  convenient  form  of  a  soap.    So  numerous 
>re  the  uses  and  purposes  to  which  glycerin  may  be 
appUed,  especially  in  combination  with  other  remedial 
'MiMaBoes,  that  (pycerin  compounds  abound.  Uofortu- 
■atdy,  nuny  of  these  so<calIed  mixtuics  vi  g^jrcerio  are 
so  in  Htde  more  than  name  ;  they  arc  either  destitute  of 
'that  substance,  contain  it  only  in  minute  quantities,  or, 
_  when  even  present  in  larger  amount,  the  quality  is,^/L(n 
-bfnancpna  good.  Thjs,.ob«enration  appti|^.witb  more 


I  or  less  force  to  many  of  the  so-called  glycerine  soaps, 
perfumes,  and  cosmetics.    In  Price's  solidified  glyconn* 

I  however,  w  e  possess  an  article  of  really  definite  compo- 
sition and  of  superior  quality,  and  one  00  which  WC 
believe  that  the.  profession  and  the  public  may  ftilly  whr. 
It  is  stated  of  this  glycerin  compound  that  it  wears  weu, 
gives  a  ridi  lather,  and  that  it  contains  over  half  its 
weight  of  Prie^a  distilled  glycerin,  the  accuracy  of 
which  statement  we  verified  oy  the  fiBllow  per-«entafe 
analysis : — 

Water    215 

Fatty  acids  . ,  . .  29-5 
Soda  •  .*    . .  3"7 

Glycerin  ..  45*3 


scoro 


ThtLmttt. 


NOTES  AND  QUERIES. 

Waterproof  Paste.  —I  understand  that  calico  printeni  u»e  a  paste 
called  "  resht  paste,"  which  is  waterproof,  of  the  followinc proportion*, 
lib.  of  binacctate  of  ci>pp«r  or  di^tillrd  vrrde^s  :  sibi.of  lulphalQ 

of  coppiT,  diiwilvcH  in  orif  ftt'lcn  of  walcr .  this  soluti'Mi  !•>  be  tliicfc- 
encci  with  i\h'^.  y,uxn  Nrn(*i;al  ;  t  lIi.  british  nwm  ;  (lb-;  pip*^  ^-l.i'.  .  Jnx. 
nttfAte  of  copper,  as  a  deliquescent.  Can  an^'  of  your  readers  kindly 
itifiirm  me Ul  caw  it  to  siick  liihoffaphic  Wm  on  cards  wiUimit 
detriment  to  the  coloon or  the  paper  on  whfeli  they  an;  printed?— 

Sprcngcl  Xir  Pump.  —  C"u!tl  any  one  p;vc  me  about  the 
dimensions  for  a  Sprcngcl  air  pump,  and  the  quantity  of  mercuiy 
ttquired.  I  wish  ID  um  it  for  cahaastinK  vacmm  tabw  for  a  f^incn 
bp;irk  induAion  coil.— Etif  Emolandcr. 

Sulphur  in  Pyrites. — Cannny  of  your  readers  Undly  inform  me  of 
the  method  usually  a>!r>ptr<J  fnr  a-.cerlaining  the  amn  int  of  sulphur  iti 
iron  or  topper  pyrites,  lodeleiminc  its  value  for  suhihunc  acid  making  ? 
J  h  there  nut  a  practical  method  of  assaying  it  /— T.  \V.  \V. 

Estimation  of  Tannin  in  Gall-nuts.  Sumac,  &c.— Can  any  of 
your  correspondents  favi^ur  mc  witn  a  good  method  for  ealimaiin;  tha 
amount  of  tannin  in  either  of  the  aEovc,  and  aiao  the  percentan 
amount  of  tannin  in  the  difbrcnt  qoaiitiot  of  sumac  in  the  aucliet  ^ 

ASTatNOBST. 


suiter  of  this 


TO  CORRESPONDENTS- 

S«/fon.— Not  yet  published. 

J.  HoTiUy  --KtcKU,Ki  with  tlianlcs. 

O.  J.  De  H'iii<ii«.— See  below. 

A  ilringent'i  letter  shall  be  attended  lo. 

J.  r.— The  odoaris  oas  of  the  |»opwliss  of  napblba  iaacpinMa 

from  it.  • 

lohn  C.  rrl/ffi.— Will  onr  eorrtapondent  fenracd  a  Csw  apt 
with  particalars  as  to  coat  of  prodactfcm,  Ac?  We  shall tken  bs ) 
to  form  an  opinion. 

Swtdiih  V'TuihU-  {  .! -•^.icjjtjj.— Will  the 

apparatus  please  communicate  address  to  our  office  ? 

CAMtfoHhr— WahwshsMfaitaMiahte  toindoatlba  asms  «f  the 
ftrm.  The  announcement  was  made  or  the  aetlmrlty  ef  Oa  lam  Or. 

Kirhartlwn. 

A'  Ii.  (  .— A  communicBtianbwaitlnBferjrMatourolBee.  Please 

f-,<r»  ard  your  address. 

l-.in  Englandtr.'-A  solution  of  iiio|tlan  in  weak  spirit  is  the  best 
cement  with  which  to  hstcn  on  the  sides  of  a  hollow  prism  for 

bisulphide  of  carbon.  Chloroform  will  be  the  best  solvent  for  iniJia- 
rabbcr  to  be  u^ccl  for  coatinf;  a  bladder,  /mc  may  he  quitlly 
amalgamatrM  bv  HippTr.-;  it  inin  mcriurv  tmitjiniin;  a  httir  rvidrjm 
amalgam  dr-*  "!vcd  in  it.    .Xj-pty  tn  .X-.liet  ;..  Ii;iti.;n  i:ii'>*scl!rr. 

//.  /'.  i  he  piece  has  a  similar  compo-siiion  to  a  Koman  mirror, 
which  accordinc  to  an  analysis  by  ProfciMr  ChuKll|  coaiaioad  70*19 
per  cent  of  copoer,  and  Jo-91  per  cent  of  tin.  Tbasimrfarity,  however, 
IS  not  likely  to  be  more  than  a  coincidence. 

Commiiuicatwnt  hare  hern  rtedvcd  from  O.  W.  Parker  (with  en- 
closure); Kev.B.W.Uibaone.M.A.fwitbcndosure);  J.  Cliff;  E.  Dring 
(With  •adasnc);  Profaasor Tyadali,  F.lt.S.;  W.  Scott;  E.  Hopwocd 
(with  enctoaure);  The  Abb^  P.  Moieno;  P.  Mnntitomery:  H.  OAa- 
»ius  :  J.  Hor5ley(«ith  enclosure);  W.  Valentin;  G.J.  De  Winton; 
Mr.  Sutton;  K.  Or>ogan  ;  W.  Al  Inland  (svith  tntlo^iure  i ;  W.  Ubiater 
i«  ith  enclosure  1 :  J.  Kmt  rstm;  H.  HoJ^kinson  ;  W.  Kichardvm  ;  J. 
Murray  Iwith  enclosure ;  T.  Cobley ;  Alfred  Payne;  W.  Miller  and 
Sons  (with  cnclo  n.ri; !  ,  \V.  (i.  Dr)r.dale  (with  enclosure k  Rev.  R. 
Smith.  M.A.  ,  (i.  A.  Kcy»orth;Dr.  Aloin  PfluKhaupt;K.  McAlley; 
Kcv.  M.  Kic:ii.Tn  ;  J .  Wilkinson  and  Co. ;  W.Smith;.  I-.  Sutton  ;  r>r. 
\i.  Angus  Smith,  i-'.K.S.  ;  Motttr'hra^  .-ind  Co.;  W.  Ho<  ;c  Haltrrn; 
Rev.  R.  Kirwan  ;  D.  Shaw  anil  Si  ir.  ,  .Nithol»on,  Ma  ilf,  jii  I  C  ^ 
G.  W.  Eccles ;  T.  W.  Tobin  («iih  eiKloiurei,  J.  I-..  Thiupciwith 
enclosure^;  Rear  .\dmiral  Sir  F.  Nicolton  ;  O.  Grimet;  Dr.  Adriani 
(with  aiciosttre). 

Hopt  <  retn'  ed. — "  El  Corrto  Hisrai^  -^fn^'icano  ;  "  "  On  the  Mag- 
netic Atrr.ii;ti"n  of  Coswical  Wt«iic%,"  by  ^ohj  K,  K.  Newlands,  F.C.S.; 
"  Scientific  American ;"  "  Amcricw  -  ArtisM ;"  "  Pharmaceutical 
Jearaal;"  ••Hard«}clK'*  Science  Gossip;-  " St  GasUghtiac," 


Digitized  by  Google 


74 


Contemporary  ScieuHfic  Press. 


{Chkmicai.  Nbws, 


COWTEMPORARY  SCIEWTinC  PRESS. 

Bn<I.T  IhU  hfU'Uni?  II  !•  Inl^n-li-J  In  cUr  th*  f ltl««  nf  all  the  rbnBl''*l  IwjM<n 
wiiirh  «.»  i.iii.li.hr.l  111  lU  |,Tlr,cii»«I  ^UintlfK  pf rtnOicaU  of  th»  tJnilpoi.t- 
omlltwl.  Al.-trnrt.  ..f  t>i-  VKVT  llll|lolteli|lljfi  «W>mWiM  WlU  Wfft 
111  iutar*  number*  ot  tba  "ChenlriU  Sswi."! 

ironitliAmVkf  rfrr  KUnii^iek  Preus'.iu  h.-n  AkadtmU  der  msiat 

rrhiiitrn  :u  liftiin. 
Jul\,  !?<>;. 

r-  Rn<;t  "  On  the  Preparation  of  Cr}'Stalii<ed  Bodies  before  the 
Blov.1  i;  c  ■  On  the  BehaviMir of  Tkailfe  Acid  towards  nor.n.  anrt 
on  ilic  I'rcrjiation  of  Rutile  and  Amorphoni  Ttlanic  Acid.  "On 
the  Behaviour  of  Oxides  of  Ir.m  t"w  artl«  Rorait.  and  on  the  Pre- 
paration of  CrvBtalliscd  Harmatitr  ;inil  Maiiiittic  Inm  Ore.  -On 
the  nchavi":ir' of  Titaniferous  Irnn  Ore  lowardji  Borax,  and  on 
the  Preparaliim  of  CryitalliseJ  Tit.inifcrouii  Iron  Ore,  Hid  Tltani- 
(erouk  Magnetic  Oxide  of  Iron.  "  On  the  Preparation  of  Rotllc  by 
fNupmm  Titanic  Acid  and  Titanifr  rmiM  Iron  Ore  with  Phosphate  of 
SoAl  and  Ammonia"  A.  OiirsHriM.  "New  Researches  on  the 
bomeritm  of  Chloride  ni  aim  ;tn<!  Chlorinated  Propylene." 

p,  .;i-r-n  l.ir:Ts  Annattn. 
Ottobir,  1867. 

A.  Wamokmk.  "On  the  Theory,  of  Newtonli  RinR*-"  W.  Wtvr 
•'  On  Tetramcrcurammonlum  and  its  Compouoda. 

Ni>.  (>.  O^^ober. 

R  RuHLMikNN,  '  KrKcarchts  on  the  Effect  of  Tcmpcralure  nn  the 
Vdoclly  of  l.iKhl  in  Water  ■  J.  C,  PitooEVDoBrr,  "  On  the  Dcvelop- 
meol «  Heat  in  the  I'ath  of  the  Elcaric  Spark." 

Aanalts  da  Si  uncts  SftturtUes  (Zoologuh 

Noa-S-^^*   May-June,  tS&7.  , 
Ra»»tb*w,  "  fiaperimenta  on  the  p]i>  :»i  ilo^ical  Action  of  Fluoriaea 
and  o(4lelalliC  Coapounit  in  fTcneral.    i  Review). 

Anmalii c!> . .«.iV  a  ,u  i  hyttqiu. 

September,  1^07.  _ 
DrRTHri  or.  "  On  the  Hormalion  of  PvroRcnous  Bodifc."  "  On  the 
Reciprocal  Action  of  Mydnuarbons."  "  Synthe»i»of  Styrolcne,  Naph- 
thalene, and  Anthra-enc-  "  On  thr  Polymers  of  Acetylene,  and  on 
the  SvnthtMs  nf  P.tn;in.  On  ilu  Thcorv  of  Polymers,  and  on  the 
ArMmatic  Scri-  "  "  On  the  Formation  of  Pyrogcnous  Bodies  -Con- 
tina.itu>r.  On  the  Synlheaia  of  Toluene,  and  on  the  different  Prin- 
ciDlcs  uini-i.r.f.l  in  Coal  Tar."  On  the  same  subjcft.  "On  some 
Thermo  chcmital  Conditions  which  determine  the  mutual  Mion  of 
Hydroc.nrbon^. '  V.  ok  Luvnes  and  G.  Rspi:K*(«t>lliV.  "On  the  Pre 
pimion  anH  Prnpcitic*  of  Pyropallic  Acid.".  B««THELOT On  the 

Kmnation  c  f  pyi<,>:cn.>Li«  Bodic<i;-CoBtinwaian.  "On  the  AAioa  of 
Heat  on  the  Homolosues  of  Ue^/ine." 

BERTHltOT,  "On  the  Formation  rvmcenou-;  B  xlic  -  C  <ntiniis- 
tion-  On  the  .\f\'um  of  Mcst  nn  Kclene  '  "On  the  simultaneous 
Formation  of  Hom  'l'igou-  lli«lics  in  Pyrocenoun  Readtion»."  "  On 
the  Oxidisinii  Properties  of  the  MnmnlnK"' <>' B^n^cnc."  "  On  the 
Attion  of  PolaMlWB  on  Hydrocarbons."  "On  the  Isomeric  Con- 
•l.tions  of  Styrolene."  "On  the  Chara«cri.tic«  of  Ben/cne  .nnd 
Stvroiene  a*  compared  with  thos-  of  other  Hydrocarbons.  On  the 
Combination'.  <'f  Picrii  A;ui  ui-h  !!>  .wiibonv  .in.)  on  their  Vi^c  in 
AnalvM>  ■  "On  the  Melting  Point  of  Waxy  and  Kei.nous  Bodies. 
"On  the  <lifrcTent  C,-irbide<i  nf  Hydronn  eoOMiined  in  Coal  Tar." 
A  l>E  LA  Rive,  "  On  a  Photometer  for  McHttnnK  the  BriRblncss  of 
Distant  OhieAa,  and  on  the  inereaaed  Tranapareney  of  the  Atmo- 
laSim  doe  to  tbi  Presence  of  Moisture."  VaittaitT, "  Go  the  Trans- 
nmner  of  the  Atmoepherc  and  iti  Sii;nifKalio«." 
''"^  DtoEter'»  /'.'i  v    't  'i ' "  >i-i  JmmaL 

Oil  'bcr,  iSii,-. 

T  CiBKiaCH,  "On  the  Sitcific  dravitv  of  A<iucoo»  Solutions  of 
Crvitallisc'd  Acetate  of  Lead  ■  H.  Swarz,  "  A  Method  of  Separatinc 
Marnesia  from  Lime."  "On  the  Manufarturc  of  CarbTinic  Acid  and 
Macncia  from  Macnemlc."  "On  the  Detection  of  Metallic  Copper 
in  Aienturiiic  Cilaxi."  "  On  a  Proce&s  for  Smelting  Tellurium  Ores." 
"On  oome  Points  in  the  Preparation  of  Chrojjic  Acid  by  Aain«  on 
Bichromate  of  Potash  by  Sulphuric  Arid."  li.  Bosler.  "  On  the 
MMiuiaAut*  of  Saha  of  Tin  I  WatHMon-.  ."0««  DubnwfMtla 
PnccssfbrPireitigMotanc^  (c  m  Siitsky  Dialym" 

Octobcr. 

G.  T.  c.,  -i  ^  ■<,  "On  Crvstaiii/cd  CUortd*  «(  Tta."  H.  VOi^ 
"Oii  Naphthalin  and  iti  Application*."  A»  OtT,  "A  M«bOjl  01 
Testinc  Commercial  Phenic  Acid."  W.  A.  H«W.  "Omhe BetiiM- 
tion  of  Vinegar,  with  special  reference  to  an  improved  ApparatD*  for 


MEETINGS  FOR  THE  WEEK. 

Movhvv.    K  .\al  (ieocraphita!,  *J. 
  MtJical  H. 

Tvt»i>AV.~ Royal  InstituUon,  3-   Professor  Tyndall,  "On  the  Dis- 
coveries of  Faraday." 

  |>hotaf>raphle.  8. 

WEt»MMl>AT.— Society  of  Art  i. 

—  Mi'irnF-ciii'u  .1'..  .'v 

TBCMOAV.— Roval  Inntitulion  3.    Professor  Tyndiill.  "On  the  Dis- 
coveries u(  Faradny." 

  Royal.  «|.  _  J. 

FKiDAv.  -RoNal  Institution.  8.  ProfeaMT  RoMoe,  "Oo  Vaoadittm 

and  its  compoonda." 

—  Astronomical.!*.  4.  m 
SATOIIIMV.— Roval  Institution,  V    PrafMlor  ROKOei  "Oil  Uie  Noa 

Mclailic  ICIcmcnls." 


Paris  F.xmniTiov  Two  Coin  Mi  r>Ai.s. 

Liebig's  Company's  Extraift  of  Meat,  as  dis- 
tinguished  from  "Liebig's  Extrafl  of  Meat,"  which  naaw  ia 
daily  more  uied  for  all  aorta  of  extrafis.  Warranted  ^enuin«  and 
of  perfect  flavour  by  Baron  Liebig,  whose  sipnature  i-»  on  every 
genuine  iar.  Cheapest  and  purest  stock  for  Soups,  li^ntrcc^  and 
Sauces,  hichlv  strengthening  for  Chillrtn  .md  Invalids.  I  lb. 
14s.  j  ib.  7s  od,  I  lb.  4s,  a-oz.  JN.  r  |.i:\  jltnt  to  id.  .alf-a-pint 
of  best  beef-tea.  KeUil,  of  all  Italian  \\  archousemen,  ChemisU 
and  Grocers.  Wholesale. of  Crosse  ami  Biack«eil  ;  \\.  I-arcnhy  and 
Sons;  John  Burcess  and  Son;  Barron,  H.itvtv.,  unrf  Co.;  Baiclay 
and  Sons:  BiiriTivnr.  BjrhidRci.  and  Squire;  W'm.  Kdwards ; 
M.I-:.  Foster;  Langt'ins,  Scott,  and  EddeniS.  Maw  and  Son; 
0.  s.  Pedler;  T.  and  H.  Smith  and  Co.,  London:  Duncan, 
I  ;ci.khart.  and  Co.;  John  Maelcay:  H.  C.  Bail  don,  Bdinbargh  ; 
Souths!!.  Son.  and  Dvmond.  Birmingham:  Wm.  Smeeton,  Leeds; 
Kaimes  and  Co.,  and  B.  Westworth,  Liverpool;  Mottcmhcad  and 
Co.,  Manchester;  W.  Proftor  and  Son,  Newcasllc-upoT- I  j  nc ;  all 
Wholesale  Housca,  and  of  I..cbi|;'i  F.xtract  of  Meal  Company 
(Limited!,  43,  Mark  l  arc.  K  C.  


THE   OXYGEN  TREATMENT. 
Three  Great  F.xhibition  Pri/es  :  — 
Th-  Mr-,!U.  r  ,i«n-!,  n,  -Miz  :  Silver  Mi-.!al  .mil  H'ln.  Mm,,  P  i^i  ■,  I'^'v-  ; 
,\!-  '  il  '  1"    Ir.tt  rn..iii^nal  Sorir  tv  f.<r  Ait'.  t'<  the  Woumlril  m  W.ii  " 

CONDY'S     PATENT  FLUID, 

For  Remedial  Purposci  (under  Government  Medicine  StMRpK 
Is  used  in  all  the  Principal  Hospitals. 
For  Wounds,  Sores,  Ulcers.  Burns.  Sore  Throats,  Dischargeti  ftCt 

FaoM  MANY  HuNDRF.Di  OF  MliDlCAf-  Rfports:  - 
**  Almost  in  damtr  of  savin;;  my  patient,  I  prescribed  a  garglo  cm- 
laMlifleCONOY'SFLUIU.    The  improvement  was  so  rapid  that  it 
could  Oe  due  tO  the  MrKlc  onlv."  -On  Diphtlr  ria,  by  N  FvAMS, 
M.D. ;  Maiicnl  nmtsi' Ga-.fllf.  Oct.  17,  tw>'i- 

Sold  bv  J.  Bell  and  Co.,  sjtt,  Oxford  Street,  and  most  Chemists. 
Prices:-is.  ijd..  js. «d.,  aiiir«.«d.  MuttlMof  cnmaea cntoor  with 
Pri«c  Medal  [on  label,  and  Go».  Med.  Stamp.  Wholesale  Bt  tbo 
Chemical  Worku,  Battct^ra,  London,   


MURRAY  AND  HEATH,  • 
OPTICIANS,  Ac,.  TO  HER  MAJESTY, 

69,  JERMVN  STREET,  LONDON,  S.W. 

(Four  doors  ftom  St.  Jameit's  Street),  Late  of  at,  Piccadilly. 
MURRAY  AND  H PATH'S  IMPROVED  SEA-ftlDB  POCKET 

MICROSCOPF..  with  or  without  Tripod  Stand. 

The  NICW  FIVK  GUINEA  STUDI-NT  S  MICROSCOPE,  with 
Eye-piitc  and  Two  .\tromalii.  Ob''.L-t-i;la,-r-,. 

BINOCULAR  and  other  MICROSCOPICS,  MICRO-SPP.CTRO- 
SCOPKS,  Ac. 

Catalogues  on  application  or  forwarded  for  three  stam|>«. 

Mr.   J.~Tennant,~Geologist,  t49,  Strand, 
[.nn<inn,  w.c  .  can  stipplv  F.lcmeiitory  CoHcAIOOT  of  Mineroh. 

Hocks,  and  Fossils.  10  illustrate  the  Woikt  Of  AiNled.  LycllsJttkM, 
and  othtr.1,  on  the  following'  tcrmr.:  -     ^  _ 

11)0  Sm.ill  Specimens,  in  Cabinet  vrtth  Tlim Tf^TS  ....  £*  Z  O 

I  w  Specimens,  larger,  in  Cahinut  with  Five  Trays   $  S  • 

300  Spccimcns.larger,  in  Cabinet  w  ith  F.icht  Drawers  . .  10  10  e 
400 Specimens,  largcr.in  Cabinet  «iih  Twelve  Ur.^wer-.  .  .1  o  o 
More  cxtcntivc  Collditioni,  either  to  illustrate  Mintrali^gy  or  Cico- 
lopy,  at  5  I  to  500  Guinea.''  each,  with  every  reijui-.ilc  to  a.iiNt  tho^e 
commencing  the  sludv  of  these  intere«tinK  branches  of  Science,  a 
knowledge  oif  which  affords  so  much  pleasure  to  the  Iravolicria  all 
parts  of  tnc  world. 

In  the  more  oipenaive  CoUedtioai  lome  of  the  apccimsaa  in  tan, 
and  all  mote  selcA._    '  

CANDI.ES.— If  you  do  not  want  your  candles  excluaively  for  ahow, 
but  with  pleasantness  of  appearance  require  escellcnce  of  bumine,  bojr 

"  PmcK  .s  Cioi.n  Mi.iML  Paiaiiiik^."  or  their  "  Siiehwood  Palmi* 
TtNi  ,"  ft  th-ir  C'iikI  old  f.T.hion!!il  "  Hi  i.m  -nt  Spvrm,"  or  "  BSLMONT 

Wax,"  or  their  "  Br»T,"  No.  2,  No.  3,"  or  "  llATTnaSEA"  CoMro- 

MT>|*  in  preference  ip  the  finest,  and  moat  tranaparent  ParaAne 
canwes.  Bat  il  >-oa  must  have  the  cstrcme  transparency  of  ptire 
Paraffinc.  "  Pku  e's  Pahm  fini;"  or  their  "  I'r.LMOHTIHX"  will  give  it 
to  you  in  perfection,  and  at  a  morr  mnderatc  price  than  io  Wtttlly 
tharced  for  any  other  rcallv  first-class.  I'aralhne  Cmdlca. 

The  new  toilet  s  .ap.  '  PRICK  S  SOLIDIFIED  GLVCERINK." 
cnnlaining  half  itswi.i^hf  of  their  concentrated  distilled  Glycerine, 
shoold  be  in  general  use  in  every  house  bel^rc  the  winter  come;  on. 
becauae  of  its  admirable  effect*  In  iTcvcntin^-  chapping  of  th<  hanJ\ 
and  face.  In  every  hou.c  there  ou^jht  .tUit  to  be  one  of  tb<- »-a!rd 
bottles  of  thrir  t  jncentr.ated  Distilled  Cilycrrin.-.  kn  iwn  cvcrvuhcrc 
aa"  PniCK'ii  GLVCi.Ki.Ne,"  and  prescribed  by  the  most  eminent  medical 
moB  ■liiiioil  u  well  aa  at  home,  aatha  ooc  only  Glyoerinc  (or  mediciBol 
use  Aether  externally  or  internally. 

PRICirS  FANCV  SOAPS  of  the  difT-. rent  n  .r'-;  usually  made  MO 
excellent,  .ind  command  a  Ci'nstantly  i:n;  n-a  in:;  -.ilc-  The  "  SolidiBod 
Gls  cerine"  .tpoken  of  above  is,  however,  the  one  fancy  soapt-i  use. 

••PRICK  S  NEW  PATF.NT  NIGHT  LIGHTS,"  for  hurninn  in 
the  Hide  Rlasves  arf  Iwlieved  be  the  vcrv  best  Nij;lit  Li^ht-t  made. 
"PRlCliS  cm:  ns  .night  lights."  (or  bun-.inu  without 
glasses,  and  their  diffeicnt  sorts  of  "  CHA.MBER  CANDLES^'  are  so 
well-known,  and  to  generally  appreciated  aa  not  to  peed  any  ipecial 
notioeherc. 
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MOTE   ON  THE 

DETECTION  OF  GASEOUS  IMPURITIES  I.N 
OIL  OF  VITRIOL. 
By  ROBERT  WARIffCTON. 

It  ift  essential  for  ftome  purposes  that  oil  of  vitriol  should 
contain  neither  tttlphttfous  acid  1^  any  of  the  lower 
oxides  of  nitrogen ;  wtth  of  these  impurities  ere  met  with 
in  some  commerckl  samples  of  olJ  of  vitriol.  After 
trying  several  methods  for  the  deletion  of  sulphurous 
acid  whi-n  present  in  very  small  quantity,  I  at  last  re- 
sorted to  the  followint;  plan,  whicli  aho  admits  of  testing 
at  the  game  time  for  th;-  prL  S^  f     uf  I'u-  r.itric  oxides. 

.^bout  two  pounds  o!  the  «il  ol  vsii  loi  are  placed  in  a 
bottle,  which  the  liquid  half  fills ;  the  hottle  is  then 
stoppered,  ar?d  vinlfntly  shaken  for  a  minute  or  two. 
The  t;.iSL-i  contniiv-.-l  in  the  oil  of  vitriol  are  thus  washed 
out  by  the  atmospheric  air  contained  in  the  bottle.  Sul- 
phurous acid  is  then  tested  for  by  introducing  into  the 
air  space  of  the  bottle  a  slip  of  paper  cDloured  blue  by 
iodine  and  Sttrch  ;  ihc  paper  is  convenienily  held  in  the 
tottle  by  means  of  a  wire  and  a  corlc.  The  bleaching  of 
the  paper  .gives  evidence  of  the  preseoee  of  sulphurous 
add. 

The  test-paper  is  best  prepared  from  Swedish  filter  paper ; 
this  is  first  passed  through  a  well  made  solution  of  starch, 
and  then  dried.  A  slip  of  this  paper  is  next  placed  in  a 
»i;ik  aquL-ous  solution  of  iodine,  where  it  remains  t'll  it 
bai  acquired  a  dtsttnA  blue  colour.  It  is  then  rcinovod. 
pressed  between  hlottmc;  p.\piT,  nnd  is  now  rcu'Iv  for  use. 

The  paper  thus  pri  p,ir<;rl  t;r.i(lual!v  lusi  s  its  ci)]oi:r  hv 
exposure  tt)  air,  it  sliciuhi  thcri-furc  In-  ust.-<l  as  somi  ;is 
made  :  for  the  same  reason  its  exposure  to  the  f^ns  in  the 
bottle  should  not  exceed  two  or  three  mmu;cs:  nn  per- 
ceptible char.Rc  of  colour  will  jnccur  in  this  tiitte  if  no 
BUlphurouH  acid  he  present.  The  colour  of  the  paper  is 
stso  at  once  destroyed  hv  heat,  it  cnnnot  therefore  be  used 
for  testing  the  fjnses  f^iven  olT  by  hot  liquid^. 

The  nitric  oxides  are  deteded  bv  substituting  for  the 
fim  ie<e>paper  one  Imhoed  wHh  ioliide  of  potaseium  and 
starch.  As  NO  farms  NOj  on  contaa  with  air,  and  N  .O^ 
pradaceo  the  same  conpoaodon  oontaAm-lth  air  and  mois- 
ture, the  presenceof  either  of  these  three  oxides  will  suffice 
to  liberate  iodine  on  the  mntst  test-paper,  and  colour  the 
starch.  Since  sulphunnis  .k  1  I  destroys  tl.t  Iiliu-  ir  .ilirle  nf 
starch,  the  prcicnce  of  an  t  xicss  of  this  ^.i-.  uil]  ;irt  \ciit 
the  detection  of  the  nitric  oxides.  The  -.utx  ov  iits  au*. 
on  the  othQT  hand,  vvith(»ut  elfeft  on  the  test-paper  em- 
ployed for  the  sulphurous  acid.  If  therefore  the  sul- 
phurous acid  is  not  m  excess,  it  is  quite  pi>S9tblo  to 
obtain  the  rea<ftion$  of  both  ^ases  frQm  the  same 
tarjpleof  oilof  vitnot.  and  thisi,s  no  uncmmon occurrence 
with  (n1  of  vitriol  which  baa  been  iinperi'ec^ly  boiled. 

After  employing  for  some  uiiiv  the  incihml  abo\x- 
dsaciibcd  fur  deteaing  sulphurous  acid.  I  made  ex- 
perinMnts  with  the  rea^iea  adopted  by  the  chemists 
who  lately  examined  the  atmosphere  of  the  Metropolitan 
Railw^^ tunnels.*  Th.-yemployrd  a  t;st -paper  containing 
iodic  acid  and  starch,  on  whtch  wulphnrous  acid  products  a 
blue  colour  by  the  redu^.l'on  t)f  the  iodic  atid.  This  test  thev 
mention  as  capable  of  dettClin;;  in  air  the  prcftentc  of 
I  I  '  i.do  itli  part  of  sulphurous  atitl:  a  sniailer  quantity 
thai>  tin.-,  was  perceptible  bv  its  smell,  but  had  no  etfert 
upon  the  paper.  On  examining  by  this  test  several 
ssmplc^of  of  vitriol,  1  found  that  I  could  obtain  no 
rsaAie*  j  although  the  s.tme  samples,  when  treated  as 


above  described,  bad  distindly  bleached  the  hl.ic  paper 

pieviously  emplt^ed.  On  proceedin;^  Ui  other  samples, 
m  which  the  smell  of  »<ulpliurous  -a^  A  wa*  quae  per- 
ccrtiV-c.  i,KtlL  ;i.-i  I  (Mi'i  i  !:..\c  .1    ctstind  rea<fVion. 

Thus  ihi;  u.uu  iuiltas;  |),tpci  bleaL.'ied  '.(.  hen  sulphurous 
acid  could  not  be  recognised  by  it>  1:1.  ii;*  the  iodic  acid 
produced  a  reaction  on!v  when  the  odour  of  sulphurous 
acid  was  distina.  11  ■  r  llovwn^  L',i:ation8,  representing 
the  rcadions  of  these  two  trsts,  will  throw  some  fnrtJier 
light  on  their  relative  delicacy — 

sOi  -f  I,  -r  kHjOi  =  n..so,  -f  jfHi) 

5(S0,1  +  2(HI0^)  f  4(H,0)    ,  5("4SO^i  -f  1, 

From  these  equations  it  appears  that  to  dcosidiaO  iodic 
acid  to  as  to  liberate  a  molecule  of  iodine,  requires  the 
presence  of  five  times  as  much  sulphurous  acid  as  is 
needed  for  the  coovemon  of  a  molecale  of  iodine  into 
hydriodie  acid;  or,  in  other  words,  the  bleaching  of  the 
blue  iodine  papsr  will  becTcdcd  by  i-5ih  ttie  qiuiuity 
of  sulphurous  acid  required  to  produce  a  reaction  with 
iodic  acid.  The  lirs:  Lest  is  thus  appareatly  five  times 
more  delicate  than  the  second. 

In  using  cither  of  the  reactions  here  di  ^cnht  d  tor  tbi; 
purposes  of  general  lesuiig,  it  is  to  be  remembered  that 
sulphuretted  hydrogen  produces  with  each  the  1 
as  sulphurous  acid. 


THE  MICROSCOPE  IN  OfiOLOOY. 

By  D.WID  l  ORUES,  VMS. 
(Continue4  from  page  6j.) 

II,  Secondary  or  SKntMKNTARv  Rocks. 
The  rocks  pertaining  to  this  class  arc  all,  directly  or 
indircetly,  formed  from  the  bre-ikin-  i-p.  or  (Idbris,  of  pre* 
\  iously  existing  r(>cks.  Wlien  found  m  the  normal  state 

conveniently 


r  sedimentary  deposition,  they  may  be 
si:bdivided  into : — 
I.  Rocks  formed  of  the  immediate  produds  of 


the 


breaking-up  of  erupti%*c  rocks. 

2.  Rocks  built  up  of  the  more  or  less  rounded  or 
an^;ular  debris  of  previously  existing  sedimentary  or  erup- 
tive rocks. 

3.  Kocks  composed  of  mineral  substances  extraifled 
from  aqueous  solution  by  crj  stallisation,  precipiiaiion, 
or  the  adion  of  organic  life.  ' 

1.  Rockx  fom/'ost.if  </  l.'u  im!ii{-<fi:ilr  fro<}:i:!i  of  the 
hrenkini^  up  of  eruMiv:  rock:..-  The  little  attention  p.\id 
by  geologists  in  general  to  the  study  of  rocks  of  this 
class,  has  introduced  the  elements  of  confusion  into 
many  of  their  inquiries,  .uul  frLquently  has  led  to  very 
erroneous  opinions  being  formed  as  to  the  nature  and 
origin  of  certain  rocits,  which  could  never  h.n^-e  been 
entertained  had  microscopic  investigation  gone  hand  in 
hand  with  field  observation. 

Rocks  of  this  class  may  cither  be  of  suKenal  c.r 

snbaqueOUS  Origfo;  in  the  fi  rmer  case,  for  exampU-. 
volcanic  ashes  may  have  been  K  -.m  '  itcd  as  bvd'  on  ihc 
surface  of  the  land,  a:i'l  .if'.crv  .u  1 :  In  i  n  covi-nd  by  lava 
streams  poured  out  omt  •.hen;  or.  frnin  luuin*  liircu 
depressed  below  the  sc.i  l.-vtd.  niiv  It  iv^'  hn  1  sL-'!ir.i:-:i'a-v 
beds  of  aqueous  ori;;:n  sub  :e')'ji  ntly  supLT'io'-L-d  nn  thctTi, 
When  of  subaqueous  orijjin.  as  i.s  b-.  I'^r  the  i;io-,t  com- 
mon case,  sub.erinl  or  sub.iqr.-- )ii  ■,  o'librsts  nnv  force 
into  the  sea  eruptive  rocl^s,  which,  bring  at  once  broken 
up  into  a  state  of  division,  more  or  lers  fine,  in  propor. 
tion  to  the  greater  or  lesser  cooling  power  of  the  water 
m.iss  in  immediate  lontaifl,  may  be  spread  out  into  beds 
by  the  aflion  of  the  w  avcs ;  the  texture  of  these  rocks 
may  vary  from  that  of  the  roanest  breccia  down  to  the 
^  finest  mud.  and.  as  is  URually  the  case,  such  de,novit* 

I      4  Tht  purest  nil  n  vitriol  I  K.ive  i 
I  to  the  air  with  whisb  ii  is  thskca ;  but  Ibis  odour  Is 
I  sssulptmreusscid, 


i«h.  civc*  sums  S!l(!lK  < 

'[3lgitizafbyto0§le 
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tr.iv  pre-f-nt  ihrnsclvcs  as  alternating  beds  of  coarse 
and  fine  character.  Upon  the  consolidation  of  such  for- 
rr.ation';,  roc/:';  .jro  iV^'^rp.cd.  ;drnt:c.>l  in  chemical  and 
mincralogicnl  cinr.positifin  wiili  iliL-  <;l I'j-.tial  eruptive  rrn:!; 
from  which  thcv  were  dcrivi-d.  am!  v'.'hii.h,  part;i.i:- 
larlv  when  closc  f^ramed.  iifti-n  present  nn  I'xtiTn.U  ap- 
pearance so  likf  the  firi;;'n.i!  rocks  ns  tci  bo  frc-<iiit'ntlv 
vndistinguishable  from  them  by  the  naked  eye  ;  in  such 
dcpottta  it  I*  often  ea«y  to  pick  out  specimens  having  all 
gnJations  in  appearance  from  the  above  described  down 
10  wich  as  would  be  attributed  to  (be  oonsolidation  of 
yiQera  detrital  mud. 

No  «roaderi  tiwr«fiiKt  if  the  field  geologist  finds  him- 
aelf  btwiMeied  midcr  tncb  circtimttancea,  and  inclined 
to  wttle  down  in  die  comfoitable  belief  of  the  transmu- 
tation or  transition  of  sedimentary  rocks  into  eruptive, 
ftc,  and  even  the  chemist  feels  puzzled,  when  he  finds 
that  a  rock  tnki  n  out  of  apparently  normal  stratified 
deposits  has  thit  same  chemical  composition  with  one  of 
undoubtctilv  intrusive  nature.  'J  he  microsmpic  exa- 
minatHin.  lujwevcr,  soon  show  s  that,  however  .'similar  the 
extrrnal  appc.irar.tc  of  t'.vo  such  rocks  migllt  be.  their 
internal  structure  is  lotalty  different;  Rh'i'.\ in;-;  jn  the 
primary  rock  the  crv-slalliscd  strudturc  and  arranffcment 
previously  described,  whilst  the  secondary  rock  is  re<*f^UTd 
into  a -mere  agglomeration  of  more  or  les,s  br  ikcn  fra:;- 
mentBof  the  same  minerals  constituting  the  former.  In 
beds  formed  from  the  consolidation  of  volcanic  ashes, 
the  mkfoscopic  examination  occasionally  adbrds  evidence 
M  to  whether  twh  tabes  bad  been  deposited  on  land  or 
had  fallen  into  water. 

3.  Rocks  hullt  up  of  the  more  or  test  ronndei  or  angvlor 
ifbrif  of  previously  rxistiiif^  sedimentary  or  eruptive  rocks. 
— Where  sufficiently  coarse-grained,  these  rocks  con- 
stitute ordinary  conglomerates,  breccias,  grits,  sand- 
stones, Ac,  and  are  easily  analysed  by  the  eye;  but  if 
fine,  as  shales,  slates.  A:c.,  the  microscope  must  be 
appealed  to,  in  order  to  resoK  e  them  into  tiieir  constituent 
mineral  or  lock  particles,  and  by  this  means  it  v.ill  be 
seen  that  even  the  most  compatfl  and  homogeneous 
specimens  are  a  mere  aggregate  of  more  or  less  rounded 
and  water-worn  grains  of  quartz,  weathered  felspar, 
mica,  chlorite,  soft  and  hard  clays,  clay  date,  oxide  of 
iron,  iron  pyrites,  carbonate  of  lime,  fragments  of  fossil 
erfaqisDSi  Ac.,  arranged  without  any  trace  of  decided 
stmAate  or  crystallisation,  even  when  the  highest  powers 
of  the  misciascope  are  employed  In  thdr  examination. 
The  physical  stmclure  and  optical  properties  of  the  mineral 
components  ettable  them,  however,  to  ht  recognised  with 
^      [  lint . ,  even'  when  in  grains  of  less  than  i-ioootb 

of  ili  11. til  :n  dian-.eter. 

->.  Riicki  ^i  iutH  u  ii  <if  tuiiitx-J  iuhi'.ani-t  i  i-x(r<ic!tJ  from 


aqueous  iohiiiun  by  tryitailisaliun,  pr^  ipiltilmn,  or  the 
aitujHof  organic  life. — Under  this  cla:-s  are  includ 
beds  of  gyp'ittTn.  rock  nah,  and  other  saline  bodies,  as  well 


'organic  life. — Under  this  cla:-s  are  included  most 
"  other  sal 

as  travertine,  siliceous  winter,  P.int,  infusorial  slates  and 
earths,  limestones,  &c.,  many  of  which  have  been  as  yet 
but  very  superficially  examined. 

In  the  microscopic  inve<itig.-ttfon  of  such  rocks  as  owe 
their  origin  to  the  devt  lt>pnient  of  organic  life,  very  con- 
siderable progress  has  been  made,  with  corresponding 
impoftant  and  interesting  results. 

As  early  as  18381  Ehreaberg  proved  that  large  rock 
masses  were  built  up  of  the  carapaces  of  minute  Hiieeoas 
infusorix  ;  and,  more  lately,  Soroy  has  dooeflliod  Service 
by  his  investigation  of  limestones;  these  he  nas  proved 
not  to  have  on^'inally  pos.^essed  any  cr\stall;ne  structure 
whalsue\rr,  but  to  have  been  deposited  as  mi-re  mechan- 
ical ags,'Tej;ates  (apt)v  termed  hv  h.im.  or;;anic  sands  ui 
c!nv«t  fonned  of  the  debris  C)f  calcareous  o;  _;anisms.  w  Inch 
admit  frequentlv.  iMt  <mi1v  oI  liriuL'  re^. ii;;ni_icd.  but  of 
having  their  relative  piuportions  di  :i  rmiried.  The  com- 
parison of  the  microscopic  struiture  of  tlu-  organisms  in 
chalk,  with  those  now  forming  in  the  depths  of  the 
MorUlcrn  Atlantic  Ocean,  indicates  that  there  is  an  im- 
mcasc  deposit  now  to  course  of  formation,  quite  analogous 


to  what  had  previously  taken  place  in  the  seas  of  the  en  - 
taccous  period  ;  and  the  r.amc  able  observer  bas  shown 
that  the  reason  'a  hy  certain  c  nkareous  or::ani^rns  are  found 
so  well  prescrv  c'l.  whilst  others  had  diSAppearcd  or  become 
entirely  dlsi^te^'ratcd,  was  from  the  carbonate  of  lime  in 
the  first  being  in  the  form  of  the  stable  calcite,  whilst 
in  t!ie  latter  it  was  present  as  instable  Arragontte. 

When  a  calcareons  tack  has  undergone  cleavage,  the 
microscope  shows  a  distortion  of  its  particles  aiad  orgen* 
isms,  just  as  in  a  cleaved  slate,  thotigh  In  much  lets 
degree ;  the  measotement  of  snch  distortion  serves  as  a 
basis  for  estimating  tbe  amount  of  compression  trader* 
gone.  ...         .  • 

With  the  exception  of  liavint;  hrieflv  referred  to  the 
alterations  in  igneous  rocks,  subsequent  to  their  solidifi- 
cation, and  the  cleavafje  of  scdimentnrv  beds,  all  the 
classes  of  rocks  treated  of  have  been  considered  in  ihrir 
tiormal  or  unaltered  condition;  it  remains  now  to  direLl 
attention  to  the  use  of  the  microscope  in  the  study  of 
subsequent  alteration  or  metamorphiam  of  rocks. 

Many  sedimentary  beds  become  more  or  less  indurated, 
at  pofaltt  where  thqp  are  cut  through  by  eruptive  dykes ; 

thus  the  coel'Shales  and  days  of  Staflbrdshirc  are  found 
altered  into  a  hard  ri>ck  with  conchnidal  fradurc,  or  even 

into  porcellanitc,  when  in  immediate  contact  w  ith  basaliic 
dykes.  An  examination  shows  no  cha-ij;c  m  mineral  or 
chemical  composition  beyond  the  expulsion  of  the  water 
always  contained  in  such  beds,  and  sections  of  such  rocks 
are  often  seen  to  be  quite  identical  in  striuUire  \\  ith  th'ise 
of  commo;i  siimcware  made  from  the  same  cUyii,  the 
only  diiiorence  being  that  the  latter  is  usually  more  porous 
from  not  having  been  submitted  to  the  pressure  which 
roc1u  baked  w  s»(n  would  experience. 

The  attemtion  of  rocks  ptodnoed  fay  infiltration  may  or 
may  not  be  accompanied  by  chemical  changes ;  thti*  a 

sedlion  of  calcareous  grit  often  shows  that  the  calcite 
filling  up  the  interstices  between  the  grains  of  sand  has 
been  mi  rely  depc^sited  from  a  solution  of  carbonate  of 
lime  which  has  percolated  through  it,  and  in  otherwise 
unaltered  limestones  it  is  commoti  to  find  mirrosopic 
veins  of  catcspar,  due  to  minute  cracks  or  fissures,  fillrd 
up  in  a  similar  manner.  I  requcntiy,  however,  sucli  in- 
filtration is  accompanied  by  an  entire  change  m  the 
chemical  composition  of  tne  rock  itself;  thus  the  beds  of 
Cleveland  ironstone  have  been  proved  by  Sorby's  micro- 
scopical researches  to  have  been  originally  shell  lime- 
stones converted  into  carbonate  of  iron  by  the  a^ion  of 
ferruginous  solutions,  the  fragments  of  the  original  shells 
being  still  distinguishable  in  all  stages  of  conversion  \  in 
the  same  meoner  he  has  proved  the  magnesiao  thnestooes 
of  the  Cattaon^mBS  and  JJewooiaa  ages,  as  well  as  the 
Permian  dolomites,  to  have  been  originally  common 
limestones,  or  aggregations  of  organic  debris,  the  parti- 
cles of  which,  by  the  use  of  the  microscope,  can  be  traced 
back  to  their  original  unaltered  state,  from  which  they 
have  been  changed  by  the  action  of  ma^ncsiaij  solutions. 

The  metamorphism  of  rocks  produced  by  gasoijrtlc 
adion,  as,  for  example,  carbonate  into  sulphate  of  lime, 
&c.,  has,  as  yet»  not  been  made  the  snljeft  of  mictoscopi* 
cal  enquiry. 

Tbe  foluited  schists,  quartsitcs,  Ac.,  form  by  themselves 
a  disia^k  and  well>dellned  dase  of  metamotpliie  fodts. 
charadcrised  by  straAural  pecufinilies  dHhifog  from  atl 

previously  treated  of. 
This  appears  to  be  due  to  their  crystalline  dereloptnent 

bavin;:;  ori>;inated  in  a  solid  bodv,  and  not  from  lique- 
!act;on  ;  the  minerals  composing;  them  differ  i;reatlv  in 
striicUire  from  the  same  minerals  when  found  in  eruptive 
rocks.  Instead  of,  as  in  the  latter  case,  presenting  them- 
selves in  more  oi  le^s  defined  crvstals.  occuriinc  in  all 
positions  .md  at  ali  angles  to  one  another,  in  the  foliated 
rocks  they  are  developed  only  in  one  general  direction, 
not  charadcriscd  by  well-defined  bounding  planes,  but 
forming  a  string  01  drawn-out  and  Irrsfvlany  bomded 
crystaUioe  aggregations.  Y-^.^«I« 
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The  nucroBcopic  exaininaiion  of  these  rucks  piuvcs 
their  original  rudimentary  origin,  often  showing  the  con- 
tours of  the  urigmal«  and  grains,  and,  w  Sorby  has  pointed 
Otttt  the  existence  of  ripptt-dnft  ani  wave  structure,  pecu* 
liir  to  t«4iinentary  rocks  .ilunv.  Theac  rocks  appear  to 
have  been  micaceous  and  argitlaccouB  sandstones,  the 
constituent*  of  which  have  been  recfyntallited  iu  m'/ii, 
owiitg  to  molecular  aAtoa  developed  in  the  aoHd  rock. 

The  qaanx  cf  theee  MbiKtvfirMittisatiy  contatna  aameioua 
4uid  cavitiee.  indicating  that  tbcy*have  been  expotcd  to  a 
preuure  under  which  the  water,  alwayi.  present  in  more 
or  less  qtiantitv  in  sedimentary  rocks,  has  been  entangled 
and  Tctj.ncd  diir.Hi;  ;hL-  ^l•l:ry^t.ill.SJtl^)^.  ui  t.ii,-  qu  ut/. 

The  JiicwJiua  ut  liu-  Iir..:a  luliiiliuti  or  tfy4.l4il.at; 
development  is  tbu:  ui  thi-  lines  of  least  resistance  in  the 
rock,  which  commonly  v.  ill  be  the  lines  of  stratification, 
but  in  cleaved  rock«  will  doubtk:  .  ihoso  of  clcavjk;^'. 
Sorby  has  alluded  to  this  fsi\  by  the  names  of  stratitica- 
tion  foliation  "  and  •'  cleavage  foliatiun.'" 

In  conclusion,  the  author  hupe.^  that  it  may  be  tilt;  iuean:i 
of  attracting  attention  to  the  subject,  and  thereby  of  causing 
a  hitherto  almost  unexplored  held  ot  micm^copic  citquiry 
to  be  more  cultivated  ;  ;;nd  leaves  it  to  his  ic.idcrs  loform 
a  cone^  estimate  of  the  justness  of  the  sneering  asser- 
tion that  *' mountains  should  not  be  looked  at  through 
jnicfosc.jpcs." 
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tUJiMt  tu.&t.  -Re9.:i:tioa  ani  ab»urptit>n  ai  caiiaat  beat. 

Yov  knowr  that  towards  the  end  of  the  last  Icetnte  t  failed 

in  the  rxperiment  of  frcoring  water  in  a  red  hot  crucible 
by  means  of  carbonic  acid  snow.    A»  I  do  not  like  faiJufM 

in  experi{il<:nl-,  I  v^  ill  to  rn.il.o  th.il  i;;si  '1,  1  here 
some  of  this  bcautiti;i  t  arUoriK"  ucid  hnov^ ,  v.  huli  I  v.:[\  nuw 
put  in  this  red  hot  L.iu>.  ibH-.  I  will  pour  upt  11  tlint  a  (pi.tn- 
tity  of  ether,  and  ilu  n  1  brmi^  down  into  tin-  niifldleoi  the 
rtuxturi'  tiiiH  hra'-s  lull  containing  u  .iti-r.  The  ether 

is  now  boiling.  I  wiil  put  in  some  mote  of  this  carbonic 
acid  snow,  it  burnr,  my  hand, — it  is  ko  enormously  cold. 
This  ball  is  very  cold,  and  I  have  no  doubt  that  already 
we  have  iwodvctdke  in  it.  The  quantities  of  the  sub- 
stances  are  much  smaller  than  I  have  been  accustomed  to 
work  with,  but  I  dare  say  we  shall  succeed  notwithstand- 
ing all  OUT  difficulties.  [After  a  diort  interval  the  water 
«w  foand  to  be  froxea.}  There :  look  at  that.  The  water 
in  this  spheroid  ia  eoiavcrted  into  ice,  eveit  in  dus  red  hot 
ciueiblel 

1  have  here  some  mercury,  and  I  will  pour  some  of  it  into 
this  basin.  I  dare  say  we  shall  be  able  to  solidify  this 
riu  rcury  by  means  of  this  beautiful  t  .irbomt  acid  snow. 
Now  obser\-e  here  what  I  think  you  h.-i\fr  never  seen 
before.  You  know  tin- liquid  lut-tal  niL-rcurv.  Ym;  liive 
it  here  m.ide  solid—  frozen  by  thu  cold  .Tt  hI.     This  rt'- 

*  Keportcd  verbatim,  by  permission  of  the  .\uthar,  (.t  tbii  Journal. 


quires  a  far  greater  cold  than  wiU  frcc/e  water.  I  mi^^ht 
beat  this  substance  upon  an  anvil  or  cut  it  with  a 
knife.  It  becomes  liquid  again  in  a  moment.  If  I  hold 
this  solid  frozen  mercury  in  a  vessel  of  water,  the  meTBOry 
will  become  liquid  and  fall,  and  each  littlv  drop  of  mercury 
which  falls  will  produce  a  stalactite  of  ice.  See,  the 
firoaen  mercury  is  being  melted  bv  that  water.  This  is 
really  cold  water,  but  ii  is  hot  to  the  fraacn  m«rctiry»  and 
a  mam  of  ice  is  prodaced  round  about  the  oeicuiy  which 
has  been  cold  enough  to  do  that. 

The  best  of  men  and  the  be&t  of  boys  in  the  world,  fall 
and  fall ;  but  when  one  falls  the  great  question  with  hmi 
sJuiulJ  be,  ■■  Hiuv  l.  Hf;  am  I  '.u  ri.ii.ain  do.'.  11  "'.  '  r.v.'ry 
buj  :.ill.--,  bal  il  lie  ;all:-.  a:-.J  lail.-.,  i.»  ^iU^Lt  lu  bj  up  ugain 
and  at  it.  doing  his  cl^c  .  And  sj,  as  we  failed  at  the  end 
of  the  last  leitturo  in  tlits  experiment,  five  minutes  had  not 
clapicd  before  my  assistant  v.as  dosvn  in  the  laboratory 
working  the  pump,  determined  to  make  good  our  failure, 
which  we  have  here  done. 

\Vc  have  now  to  paas  on  to  another  and  very  different 
portion  of  oar  tul^eti.  I  have  endeavoured  to  give  you  a 
kind  of  image,  more  or  less  perfect,  of  this  thing  that  we 
call  heat.  I  have  endeavoured  to  give  you  a  pkture,  as  it 
w  ere,  which  your  minds  should  realise. 

If  you  take  a  hot  body  and  place  it  iit  the  air,  you  find 
that  it  gradually  cools.  If  it  9t  ted  hot  the  glow  first  of 
all  sinks,  and  by  and  by  you  see  nothtn^of  it.  The  thing 
gets  cooler  and  cooler,  and  at  the  end  becomes  .is  cool  .is 
the  .suriounding  air.  Now,  this  heat,  in  the  first  u):!;aai.c, 
was  .1  m  -'.ion  id'thc  particles  of  the  hot  body.  When  the 
body  ciK /!>  u  IS  simply  giving  up  its  motion.  Now,  to 
wh.u  caK--.  :t  give  up  this  motion  '.\hcn  you  place  it  in  the 
air?  Well,  you  might  say,  to  the  air.  True  :  and  when 
I  held  t)io  liL-.Ucd  piece  of  iron  in  front  of  ilie  slil-l-h 
saw  the  hot  particles  of  air  streaming  up  into  the  air 
above  ;  so  no  doubt  the  motion  which  the  hot  body  gives 
up  is  given  up  to  the  air.  liui  if  you  put  the  hot  body  in 
the  middle  of  a  place  where  air  did  not  exist  it  would 
still  cool.  Now,  I  want  you  to  exetcise  your  imagination 
as  to  the  manner  in  which  this  motion  is  disposed  of,  lost, 
.or  given  out,  when  a  body  cools.  1  believe  most  of  you 
understand  how  it  is  that  sound  travels  thrmigh  tha 
air,-  -at  least,  how  it  is  that  the  sound  of  my  voice  pro- 
pagates itself  through  the  air  and  makes  every  word  I  say 
audible,  I  trust,  to  yuu  all.  I  have  often  1  nikcJ  initi 
persons'  throats  when  they  were  speaking,  .ind  ulisoi  vajil 
cords  or  tendons  there  which  arc  thrown  into  .i  state  of 
vibration  wht-n  we  speak  or  sing.  They  cause  the  air  to 
shiver,  .md  tho-e  l.-i;;u,r8  are  pio}M;;a;ed  throu;;!)  it,  just 
as  motion  is  propagated  by  ripples  over  the  surface  of 
water  when  a  stone  is  thrown  into  it.  So  if  I  draw  this 
violin  bow  across  a  tuning-furk,  you  have  this  beautiful 
sound  produced.  I  can  a^lually  see  the  fork  vibcatiag, 
being  thus  near  it,  3.n<^  you  can  hear  it  tapping  against 
this  card.  Thewhole  ;u:iwt:on  of  a  tuning-fork  is  to  throw 
the  air  into  tremors,  and  these  treroonil  communicated  to 
the  air,  are  tlia  cause  of  sound.  The  tumag-Cork  com- 
muakMtes  its  motkm  to  the  mass  of  air  which  surroundt 
it.  The  vibrations  of  this  tuning-fork  gradually  become 
less  intense,  and  the  sound  which  it  makes  gets  lower. 
Now,  that  is  exadiv  analoj^ous  to  the  coolinj;  of  a  hot 
body.  It  coi;iiiui r.;^ .lies  i;-.  ni«jtiiin  te  uh.it  i:.  tailed  the 
"  ether,"  by  means  u;  uli.th  bndici  v.hnvh  .i;e  l.oi  com- 
municate their  mution  to  the  universe  around.  You  all 
hear  mv  voice.  The  human  ear  is  one  of  the  most 
wonderful  organs  in  the  universe.  1  olien  think  ilii;t  the 
human  ear  is  still  mure  wonderful  than  the  human  eye. 
It  is  by  virtue  of  this  wonderful  organ  that  you  hear  with 
petfe£t  diatinclness  everj-  word  I  am  uttering :  but  it  does 
not  tell  that  this  communication  of  n^otion  is  >;«ing  on. 
I  want  to  show  you  soihethine  that  will.  Instead  of  the 
ear,  I  will  take  a  flame,  which  I  dare  say  will  give  me  a 
very  gnod  result.  Perhaps  one  of  the  boys  will  chirrup  to 
that  name.  Every  vibration  produced  by  the  lips  by  the 
acl  (>f  chirrupini;  is  communicated  to  that 
makes  it  dance  in  that  peculiar  way.  The 
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flame  ii  an  innttraHon  of  the  motion  produced  in  tlie  air 
kw  WNind.  Tbia  aAton  of  'flamea  was  discovered  by 
ProfbsKor  Leconte,  in  the  United  States  *,  and  it  has  been 

worked  nt  in  this  country  by  Mr.  Bnrret  .irid  iiiyst-lf. 
Something  passes  throu'^h  the  air  and  knocks  the  flame 
down  when  you  chjrrup.  The  vibrnt-ons  communicated 
to  the  air  make  the  flame  behaM:  in  this  peculiar  wav, 

We  now  tunic  to  coisirlcr  the  coolint;  ol  a  boJw  I  sav 
that  the  atft  01"  cooling;  must  bo  lifjured  in  a  similar  way  to 
the  adtion  of  k  body  producing  sound.  The  cooling  body 
it  communicating  its  motion,  not  to  the  air,  but  to  this 
wnmderful  thing  called  the  ether.  1  he  radiation  passing 
tlnottcb  the  air  might  be  called  the  radiation  of  sound ; 
bvt  when  motion  it  communicated  to  tbia  wondcrfiil  ether 
it  it  called  the  radlatian  of  beat.  To  ilhittrate  this  we 
must  employ  this  heantiful  instniment  with  which  you 
are  already  acquainted  the  thermo-eledric  pile.  1  shall 
now  imite  the  ends  ot"  these  wires  with  the  pile,  and  we 
shall  observe  by  means  of  our  ma<_;netic  needle  whether 
the  pile  is  heated  or  chilled.  I  wish  I  could  have'a  warm 
cheek  here,  for  every  one  of  yo;t  hcrepiesent  is  a  radiating 
body,  not  luminous  but  radiating.  [The  let^urer  then 
seleAed  a  boy  from  the  audience,  and  led  him  to  the  lefture 
table.)  I  want  to  make  my  young  friend  here  my  radi- 
ating body.  I  urill  firtt  chill  the  pile  by  turning  it  to  the 
cool  tide  of  the  room,  and  then  bring  the  needle  to  rett  by 
meant  of  thit  magnet.  Thcpile  ittelf  it  now  a  radiating 
bodyi  and  benee  yon  aee  the  needle  cohiinf;  down.  I  will 
now  try  and  extraA  heat  from  the  cheek  of  my  excellent 
friend  here.  He  does  not  touch  the  pile.  1  will  depend 
purely  on  the  radiation  of  heat  from  his  cheek,  and  I  will 
venture  to  say  that  if  his  cheek  is  not  chilled  by  the  very 
cold  weather,  the  needle  will  move  up  through  an  arc  of 
(JO  degrees.  Observe,  now,  the  needle  -^oes  up  in  virtue  of 
the  heat  extrafted  from  his  check.  We  will  now  dired 
the  face  of  the  pile  against  this  comparatively  polar  region 
of  the  room,  and  allow  it  to  watte  its  beat  once  more. 
Now  the  heat  which  has  produced  thit  elfefk  on  the  pile 
is  the  radiant  heat  which  I  want  to  examine  during  the 
rest  oFtbe  lednre. 

I  want  to  showyonthatvteiombodlea  possess  the  power 
of  emitting  this  radiant  beat  in  very  different  degrees. 
^^y  friend's  check  was  an  admir.ible  radiator  of  heat. 
There  are  various  other  bodies,  however,  much  less  .id- 
mirable  as  radiators.  Tfi  show  this  fact,  I  will  take  this 
cube.    (Fig.  I}.    It  is  covered  on  three  sides  with  velvet. 
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One  tide  baa  white  velvet,  one  hat  tcarlet  velvet,  and  the 
other  baa  black  velvet,  and  this  fourth  side  it  a  naked 
face  of  metal.  1  should  like  to  make  clear  to  you  that 
these  fotir  sides  of  this  cube  possess  the  power  of  radia- 
ting heat  in  ery  dift'erent  degrees;  and  for  the  purpose 
of  showing  you  this  I  v,  ill  fill  the  cube  with,  boihng  water. 
Tl'.o  sides  01  the  cuhj  v.  il!  becLMiii  1  iju.iily  heated  bv  the 
hot  water  poured  mto  the  cube,  and  then  I  will  allow  them 
in  succession  to  radiate  against  our  thermo-electric  pile. 
1  dare  say  you  will  then  tee  the  dittinAion.  I  first  bring 


the  needle  to  sero  by  tuminp;  the  face  of  the  pile  away 
from  tiie  anditoce;  and.  now  I  place  the  cube  of  hot 
water  on  thft  little  ttand  near  the  pile.'  I  think  yod  will 

I  agree  with  me  that  the  outside  of  the  metal  side  of  the 
cube  must  be  hotfer  than  the  velvet  surfaces.  You  could 
feel  this  ditTerence  by  pl.icin  ;  \-our  hand  upon  them.  But 
still.  1  think  the  velvet  will  be  able  to  produce  a  greater 
etk-Lt  up,  n  the  pile  than  the  metal  surface.  The  metal  side, 
you  see,  does  not  produce  much  cfl'ec^  upon  the  pile.  Now 
I  turn  the  velvet  to  the  face  of  the  pile,  and  you  see  that 
the  needle  goes  up  beyond  the  position  it  occupied  when 
the  metal  side  was  there.  I  now  tuni  the  metal  tide  bttdc 
again,  and  the  needle  will  go  down.  Now  you  tee  it  going 
down ;  and  when  it  has  gone  down  a  little  more.  I  will  turn 
the  Uack  velvet  surface  towards  it,  and  you  will  tee  that 
the  needle  will  go  up  again.  Tbns  yon  tee  that  the  heat 
radiating  from  this  velvet  surface  it  much  greater  than  the 
heat  radiating  from  the  metal ;  and  we  nave  from  this 
faft  a  beautu'ii!  consequence  which  many  boys  would  not 
think  would  occur.  The  consequence  is  this.  If  we 
filled  with  boiling  water  these  t  .'.o  vessels,  cine  of  which  is 
covered  with  a  thick  coating  of  riannel,  and  the  other  of 
which  has  naked  sides  of  metal,  and  allowed  them  to  rest 
here  until  the  end  of  the  lecture,  and  then  put  a  ther- 
mometer in  each  to  find  out  the  temperature  of  the  water, 
which  vessel  do  you  think  would  contain  the  cooleat 
water  ? 

Bwi    tlU  Audiftte* :  The  metal  one. 

TKit  Ltetmrtr:  You  have  not  phibwophiaed  correAly 
upon  the  experiraeot  I  made  with  the  cube.  Your  con- 
clusion is  tne  most  natural  one,  but  you  saw  that  the 

quantity  of  heat  sent  away  from  the  covered  surface  of 
the  cube  was  greater  than  the  qu.mtity  sent  away  from  the 
uncovered  surface.    In  the  same  way  the  quantity  of  heat 
from  the  radiating  vessel  coated  with  flannel  would  be 
greater  than  that  radiatint;  from  tl-.e  uncovered  metal  vessel, 
and  therefore  at  the  enti  of  the  lecture  the  water  in  the 
covered  vessel     nil  be  three  or  four  degrees  cooler  than  the 
water  in  the  other.  In  order  that  this  difference  should  exiat 
in  favour  of  the  covered  vessel,  it  must  be  covered  varr 
closely ;  that  it  to  say,  the  heat  mutt  communicate  itnetf 
very  freely  from  the  turface  of  the  metal  to  the  flannel 
covering.   If  it  were  not  covered  closely  the  retult  would 
be  different,  and  the  heat  would  be  preserved.    This  is 
the  reason  why  ladies  who  wish  to  keep  their  lea-ptits 
warm,  put  over  theni  a  kind  of  night-cap,  which  they  call 
a  "  cozey."    This  cozey  must,  however,  be  loose  about 
the  tea-pot.    If  it  were  to  fit  very  closely  it  wotild  do 
more  harm  than  good.    However,  if  it  does  not  fit  tightly 
the    heat   radiates  against  the  cozey,  attd  the  cozey 
prevents  it  from  being  radiated  into  space. 

I  have  said  that  we  find  very  great  diiTerencet  affloag 
substances  in  their  power  of  radiating  heat.  Some  are 
good  radiators :  tome  are  bad  radiators.  The  metals  are 
all  bad  radiators.  I  now  want  to  make  plain  to  yoa 
another  fadl  which  goes  hand  in  hand  with  tbia  radiattoa. 
I  think  you  will  understand  the  experiment  by  which  I 
want  111  ill'.v-:tr,it..'  this  I'oiiit.  Here  yiiu  see  I  have  a 
metal  sort. ice  whuli  is  a  b.u!  r.idiator.  If  that  metal 
surface  formed  the  side  iif  a  ves.scl  containing  hot  water, 
it  would  radiate  far  less  heat  away  than  this  surface 
which  is  coated  with  lamp-black.  A  \  essel  coated  as  this 
surface  is  would  cool  the  hot  water  in  it  far  more  rapidly 
than  a  vessel  composed  of  naked  tin.  Now,  obser\-e  that 
bodies  have  also  different  powers  of  absorbing iir  dliakiag 
in  radiant  heat,  and  as  a  universal  rule  the  body  that  is  a 
good  radiator  it  a  good  absorber.  Both  aAiont  ave  par- 
fedly  reciprocal  the  one  to  the  other.  I  want  to  naltt 
this  evident  to  you  by  means  of  a  device;  for  in  WorUlkK 
in  physical  science  we  have  incessantly  to  address 
questions,  as  it  were,  to  nature,  and  we  do  that  by  means 
of  experimental  devices.  \i\d  now  1  atn  going,  in  your 
presence,  to  ask  nature  the  question  which  of  these 
two  surfaces,  m  n  or  o  p  (Fig.  2),  absorbs  and  takes  up  the 
heat  most  speedily,  most  rapidly,  and  most  effedually.  if 
both  be  presented  to  a  hot  body, — which  of  them,  in  £tA, 
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\i  ihi!  bcf.t  absorbt-r.  The  device  that  I  want'to  employ 
ia  tbii  Mperiment  wili  he  evident  to  you  after  a  Itttle 
attentioa  on  your  part.  Nothing  m  learned  or  nothing;  is 
■adcrMood  without  an  ad  of  attention  on  the  part  of  the 
Mndeat ;  and  if  you  do  not  think  of  these  lectures  after- 
Wdi,  and  r««d  Abont  the  nbject  aftetwards— if  yoa  do- 
lot  dfwU  upga  whKt  w«  wnf  liei«,  and  work  at  lite  subjad, 
md.  fdbft  1^900  ii^thcM  Ic^nt  will  awnf  from 
yOtf  amiMmct,  and  make  very  little  impmnion.  In  fad, 
these  lecture?;  an  •.  "  WvAc  (.Mjcpi  for  the  purpose 

of  sltmng  you  up,  and  gum;;  you,  as  it  were,  the  first 
lastc  of  science.  I  re.illy  do  not  care  m.icli  .ibout 
Irfturcs.  I  would  rather  have  ten  or  a  dozen  hoys  work- 
ing away  with  me  i:i  a  room  than  be  preachini;  to  them 
as  i  am  doing  now.  However,  there  is  fjood  to  be 
done  in  this  way.if  you  will  only  think  about  the  subject, 
and  bring  your  own  minds  to  bear  upon  St  afterwards. 

(To  be  continued.) 
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Df.  Warren  de  la  Kuk.  k.R.S.,  dtc,  I'resident,  in  the 

Chair. 

1m%  aiaatMi  of  the  previoui  mevtlag  wm  aaad  and  ooa- 
llBedtMidtlwdaaasioMtodMlifaiiiynaBOWUied.  The 
cndidnies  for  admicaioa  into  die  Society  were  B.  H.  Paul, 

Ph.D.,  8,  Gray's  Inn  Square:  Edward  Dowson,  M.D.,  117.  ■ 
fark  Street,  London;    1  homas  William  White,  Itield, 
near  Crawley,  Sussex  ,  and  inr  the  second  time  wa  ;  read 
the  name  oi    Mr.  Martin   .Murphy,   Koyai   College  of 
Chemistry,  Liverpool. 

Mr.  Reiahold  Rtchter,  of  the  Rothamated  Laboratory, 
was  prepoaed  by  the  Cmmdi  to  become  an  Associate. 
Tke  Mlowinqg  gentlemen  were  balloted  for,  and  dnly 
elected  Fellow*  of  the  Society,  viz. :  John  Wallace  Hotrier, 

B.A.,  Qson,  I^icutenant  2nd  Dragoon  Guards,  Staft  College. 
Farnborough  ;  Herbert  McLeod.  Assist.mt  Chemist  in  the 

i^iyal  School  of  Min:-i,  (n.  Bridge  Street,  Southu  .ir^  ; 
KoiKtrt  Stbenk,  10,  Hanover  Hlace,  Kennington ;  and 
Thomas  Charlesworth,  Leicester. 

The  adjourned  discussion  upon  Dr.  Franidand'a  new 
method  of  "ll'r^/fr  <4iia//iis'*  was  reaumed,  and  occupied  the 
first  bour  of  this  evenings  proceedings.  From  the  press 
«f  other  bttsiness^Dr.  ftosaell's  leAure,  and  two  papera 
to  be  read— the  ditcussion  of  this  important  sttbjcft  was 
unduly  curtailed. 

Profes&or  J.  A.  Wa.sklv.n  commenced  by  replying  to 
Mr.  Outlaid  Campbell,  and  controverting  the  accuracy  of 
his  statement  relative  to  the  evolution  of  ammonia  when 
albumen  was  boiled  with  carbonate  of  soda.    With  re- 
spect to  Mr.  Abel's  objection,  the  speaker  stated  that  the 
pccnGar  featiife  of  l-..^  proposed  method  of  distillation 
irHh  an  alkaline  p^  r:u„n^anate,  was  that  under  its 
iaflltetite    the  orga:iii,    iiit:u|Vcnous   mattcis  present  in 
the  water  were  mea.^uicd  by  the  .iiuount  of  "  albuminoid 
ammonia"   forniLd,  .and  so    loii„-  .u,  tiie  :alia  remains 
constant  and    known,   it    mattcr^i    nul    ssirnx  m  (h.it 
proportion.    Dr.  Frankland's  statement  of  the  amount 
of  organic  nitrogen  present   in   a   water  was  unsatis- 
fattorj' ;  he  did   not  say  in  what   form   it  occurred 
whether,  for  instance,  as  uric  acid  or  kreatine.    In  some 
of  the  waters  lately  reported  apon*  it  migbti  on  the  other 
haad,be  said  that  nitrogenoot  matters  occurred  fal  Itaanti- 
ties  eouivalent  to  23  milligrammes  of  nlbnmcn.  Otnating 
that  Dc  FranUand  could  tell  the  amoont  of  otganic 
tttrogeo  existing  in  any  given  sample  of  water,  What 


more  njuld  he  tell  .>  The  nitrogen  wa^-  probably  distri- 
buted in  various  forms  of  organic  combination,  and  some 
of  thesemight  be  more  hurtful  than  others,  but  the  speaker 
had  examined  a  great  number  of  such  compounds,  and 
none  failed  to  give  *'  albuminoid  ammonia  "  upon  distilla* 
tioR,  and  he  therefore  claimed  the  credit  ot  suggesting 
thai  a  new  fbndamental  datum  should  be  employed.  Mr. 
PhtlHp  Holland  had  since  proposed,  in  the  CHmmcai. 
New*,  the  adoption  r>f  a  new  mo  Ic  of  rt.itrng  the  results. 

:iCv-ori!iii^  !o  m  ii-l'?!  tbr  .T:r.i  1  .:-:t  ^  ;  i::/..ir.'.  'nipurity  in  a 
water  would  be  tcjiitt&entcd  iii  tiet;iceii.  1  heie  was  also 
the  testimony  of  Professor  Way  to  the  effect  that  these 
ainiiioni.i  Miiues  are  a  sure  iuder  nf  thi-  qii.iHty  oi"  a 
u  Aler.  '  The  s[ie;il.;cr  cii.ir..c  1  c i : '  i  '  '  .-u-  method  of 
analysis  as  unsound,  retjuiring  a  great  length  of  time  for 
its  performance,  and  a  high  degree  of  manipulative  skill ; 
a  litre  of  water  took  five  days  to  evaporate  in  vaeuo,  or 
ten  hours  over  a  water-bath,  and  then  the  examination  of 
the  residue  gave  an  inaccurate  estimate  of  the  amount  of 
organic  nitrogen  originally  present  in  the  waMr,  whereas 
\b€  method  he  and  Mr.  Chapman  described  was  applicable 
to  the  water  itself  and  could  be  carried  out  in  an  hour  and 
a  half. 

Mr.  E.  T.  Ch.\pm.\n  considered  that  the  adoption  of  Dr. 

Fr.Tnklarid's  new  ptoce^s  of  an;i!y  s;:;  tiejxrided  upOO  the 
establishment  of  the  following  propositions — 

1.  That  nitrates  and  lUtrites  are  completely  decomposed 
by  sidphurcnis  acid. 

2.  That  none  of  the  organic  matter  sufiers  decompoal* 
tion. 

3.  That  the  ammonia  is  perfectly  retained. 

4.  The  determination  of  organic  carbon  demands  its 
non-vo1at!lityin  contact  with  sufphurousacid  and  sulphites. 

In  examining  these  points  seriittmi  the  speaker  found  that 
the  decomposition  of  the  nitrates  was  incomplete  OT  un-* 
t^ertain  ;  for  on  suliin-tm;;  the  .'ixed  re.-;idue  of  the  water  to 
the  subsequent  aCtiun  ul  aluminium  and  pure  hydrate  of 
soda  (obtained  from  sodium),  there  was  ammonia  formed 
in  small  quantity  from  that  portion  of  the  nitrate  which 
escaped  pn  vjt-us  dcstruftion.  Uesults  obs.i::'-  '.  in  the 
examination  of  the  pump  waters  of  Portland  Street  :»nd 
Bartholomew  Lane  were  quoted,  as  also  an  artitinal 
sample  of  South  Essex  water.  In  all  these  cases  some 
ammonia  wasindicated  by  the  Nfesslertcst ,  but  inasmuch 
as  the  alkaline  sulphites  interfered,  a  preliminary  distilla- 
tion with  caustic  alkali  was  always  resorted  to.  Front 
Mr.  W.mklyn's  e>.pL.'^:mLnts  it  appears  that  the  ammonia 
is  not  perfectly  relauieJ  during  the  prcliminaiy  evapora- 
tion of  the  water,  but  that  a  lo.ss  even  of  one  third  may  be 
experienced.  Noiwiihstandin;;  this  lo>,s,  h  nvever.  the 
discrepancy  btilwecn  their  ov.n  and  Dr.  '."rankland's  re 
suits  was  always  on  the  side  of  excess,  not  in  defed,  and 
the  error  was  often  larger  than  the  total  amount  of  or- 
ganic nitrogpsn  said  to  be  pres^jnt  in  the  water.  In  some 
cases  organic  nitrogen  had  bv-en  indicated  by  the  ammonia 
pracesswhen  none  was  obtained  by  the   gaseous  method." 

Mr.  DucALD  CAiiPBELLwould  not  occupy  the  ilmeof  the 
Society  by  any  remarks  upon  Dr.  Franklatld'S  processes 
which  he  thought  required  more  .studv,  considetarion.  and 
c\porinuir.:,  than  appeared  to  have  been  bestowed  upon 
them  by  Tiu  gentlemen  who  have  just  spolen.  buf  WOUId 
t;onhnL-  Ikj^cIi  to  making  a  few  rem.irks  upon  his  own 
experiments  upon  water  containing  known  quantities  of 
urea  and  albumen.*  referred  to  by  these  gei.tk  i n  I  '.e 
Society  will  not  fail  to  remember  that  Mr.  Wanklyn,  on 
behalf  of  himself.  Mr.  Chapman,  and  Mr.  Smith,  read  a 
paper  before  it  in  June  last,  in  which  it  is  stated  that 
solutions  containing  urea  and  albumen  when  distilled 
with  the  addition  of  aodic  carbonate,  two  grammes  of 
carbonate  to  a  litre  of  water,  yielded  up  all  the  nitrogen 
of  the  ufi-a  .IS  .ammonia,  leaving  untouched  the  nitrogen 
of  the  albumen  to  be  afterwards  aited  upon  by  canatiC 
potMh,  and  ultimately  by  permanganate  of  potMh,  in  Older 

•  Taper  rrad  befort  the  Bfitiib  Associstiea  at  Dundee.  Sec 
CHXMKAL  Nsws,  vol.  xvi,  p.  139.  e(  uq. 
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to  ofaCaia  all  tbe  niuogen  as  ammonia  from  the  albumen  ; 
aad  ki  tbe  fUftt  it  ia  diatiAdUy  Meted  that  (bate  leauhs 
were  arrived  at  by  **  dir«A  CKpcrimeiita  in  which  a  1c»om-i> 

quantity  of  urea,  gelatin,  and  albumen  were  taken."  * 
Upon  that  occasion  he  (Mr.  Campbell)  had  remarked 
that  thi^  was  not  liis  cxptritncc,  and  th.it  he  liad  nevLr.  1 
when  opcr^iiiij;  upun  soiulionit  oJ'  urea  in  an>  qiiaiiiJiy  i 
with  soilic  carbonate,  been  able  to  di  konjpnst-  ihu  un.i 
thoroughly  in  the  ivnv  thc-y  .^.liJ  th'.;-'  did.  .\nd  likewise, 
that  he  never  h.id  di>;illcd  albun-.cn  v.  iili  sodic  carbonate 
without  obtaining  .imn)r>n:a  from  it ;  both  thcttc  i»tatc- 
inentti  were  contradicted  at  the  time  by  Mr.  Wanklyn 
aind  Mr.  Chapman,  the  latter  gvntlcman  detailing;  an 
experiment  wherein  he  ha<I  acted  upon  a  known  quantity 
oif  erea  with  aodic  carbonate,  and  had  obtained  from 
it  all  the  nitrogen  as  ammonia:  how  thta  agrees  with 
viha.1  i«  aflerA'ardk  btatcd  by  these  gentlemen  will  be 
■  cen.  The^H:  resu]i:>  hchxji  i»j  dianictricatl^'  uppo»>ed  to  his 
(Mr. Campbell's)  ov.n  e^peric-nce,  he  wa!>  induced  to  make 
some  fuillier  cxpi-riincnls,  but  bcl'ure  duiu^  su  he  lhoUi(ht  it 
aJviiiablc,  as  lu-  li.t  1  1)c>.  ii  operating  upun  ratlier  >ti 011^ 
solutions,  to  wriii-  ic»  ivir.  W  anklyn  a;itl  ascertain  Irotn 
him  what  ?»Ui:n;;t!s  of  solutions  ul'  v.i^a  a:id  ulLumen  he 
kbould  employ  in  order  to  obtain  results  such  as  it  was 
ftaied  had.beeii  obtained  by  himself  and  collca(;ue8;  to  this 
he  got  no  r«ply,  but  Mr.  Wanklyn  called  uj^oa  him  in  a 
few  dayk,  and  after  di»cu:>i>ia^  the  questioD,  be  (Mr. 
Wanklyn)  was  of  opinion  that  their  proceaa  wouM  be 
laiily  tried  if  aolutimia  were  made  with  ftedi  white  of 
ejs,  contaiaiog  not  more  than  i-ioth  of  a  grain  of  dry 
aJbjraen  in  a  gallon  of  water,  and  aUo  with  not  more  than 
the  t -zoth  part  of  a  ({rain  of  urea  in  a  ^.illun  uf  v.  acer ;  .-in  J 
thcjie  proportions  were  .it  the  time  \viitti:n  duw  ti  on  a  :.lip 
til'  \i  a  per  by  Mr.  \Vaii>.lyn,  wliuh  s.is  in  tlu  pusse^sion  of 
hii>  (Mr.  CauipbelFsj  aatii^taiu  uiui!  recently,  but  cannot 
now  be  found.  I'roiii  his  (.VI r.  Campb'.'H's)  experiments 
above  referred  to,  he  proved  that  itolutions  of  urea  gene- 
rally were  not  perfedly  decompused  by  sudic  carbonate,  ai 
tttatedby  Mer.srs.  Wanklyn,  Chapman,  and  Smith,  and  also 
that  alt  huluiions  of  albumen  when  distilled  with  the  quan- 
tity of  aodic  carbonate  stated  by  them  give  off  some  nitrogen 
ae  ammonia.  To  meet  the  hiat  case,  Ij^r.  Wanklyn  now 
states  that  pure  urea  In  water  dOM  not  «ve  off  aamKmia 
to  any  great  extent  when  boiled  with  sodic  carbonate  and 
caui.tic  putash,  a.iJ  t!i.<t  .illjat.u-n  whku  1>ik)>;J  half 
tlie  i^-aantity  of  ttoltc  taibai.^'.c  *.'ivy  uri^inully  propuscd, 
only  gives  ofl"  a  small  pcrcentajje  uf  i!u-  r.itio;;i.n  in  the 
albuiitcn.  This  piuNCti  exactly  what  lie  (.Mr.  Caisiub<.lli  liaj 
t;taieJ  un  heariiiji  t!.  ir  paper  read,  nantely,  that  s^Jic 
carbonate  did  not  enitrtly  decumpose  urea,  and  that  when 
he  distilled  albuiacti  w  ith  sodic  cai  bunate  with  the  quantity 
of  that  tcar'.ent  u<;ed  by  these  gentlemen,  he  never  tailed  to 
lifet  ai.imoiiiaevoUed.  Itiaratheraremarkablecircumstance 
that  ^r.  WaUiklyn,  commenting  upon  hi*  (Mr.  CampUell'aJ 
paper  when  read  at  the  Urltiui  AMOciadon  at  Dundee, 
shu  jIJ  theti  have  '*qu>;atiodeJ  the  parity  of  the  urea  em> 
ployed  by  .Mr.  Campbell,*'  and  should  now  write  "  that  tbe 
urc-  1. ;i:  r  ns;  !i.  watiis  coiilanur.atcd  with  sewage  is  nut 
pure  lii^a,  ua.i  that  the  circumstance  that  extreme  puiity 
imparts  i.i  urea  a  ol  rc^^istantc  which  iinj  iirL  unn 

doc4  not  |jll^:.';ess.  docs  nut  tu  Uic  least  degree  iinpa<r  liic 
a;iplicabilit\  u..-.  ui-tliud  to  natural  waters;  f  this 
proposition  he  (.Mr.  Campbel!)  ventures  to  think  may  bti 
quite  satisfartory  to  .Mr.  Wanklyn  and  his  colKagues,  but 
W'lttld  not  af.cr  a  careful  consideration  of  all  the  circum- 
stances of  this  case,  from  first  to  last,  be  acceptable 
to  many  mcmb;:rs>  uf  this  Society  without  proper  experi- 
menu  and  data  fully  dctttiled,  and  in  such  a  manner  as 
t«  \u  cajtabt^  of  bsiti ch jcked  by  independent  operators, 
td  his  (Hit.  Cam. 'bell's)  exjHrriments  before  referred 
to,  every  endeavour  was  mads  to  arrive  at  the  truth, 
an  J  if    they   were    inaccur:ite    to    any   gijat  degree, 

*  Tlks  "J«iBn)«i  oitbc  Lbcmic^l  Su^Mly,"  ur.  i,  Vtii.  v..  p. 

*  Tbs  *'lo«riul  «f  the  Cbcmii^Al  t),Ki<iy,  vol.  v.,  necesJ  scries," 


which  he  can  scarcely  believe  they  %v«f«.  it  nasi 
be  owing  to  tiw  diatiHed  waiter  with  which  the  siandwd 
solutiena  waft  made  net  bavinnbcen  nerfedly  free  ftoai 
ammonia,  although  the  water  he  used  was  tested  care- 
fully for  ammonia  and  siKnved  none ;  but  since  he  had 
nidde  these  experiments  he  had  been  preparin;?  some 
iitliers.  but  had  been  prevented  i.ompletin<;  them  from 
tindin^  it  dittictilt  to  obtain  watL-r  on  a  larj^e  scale,  whith, 
when  more  rigorous.ly  tested,  .-md  in  a  manner  dilicrenliy 
to  what  was  done  at  the  time  he  made  bi.s  i-tperiments, 
^vas  perfectly  free  from  ammonia.  Without  this  be  was 
disinclined  to  proceed,  but  he  hoped  to  be  able  to  4a  SO 
soon,  when  he  would  be  in  a  position  to  Uy  thaae  expiri* 
ments  belbfe  tlM  Socia^. 

Dr.  FmAiiia»ANt>  conid  not  pneomc  to  reply  to  all  tbe 
objections  raised  by  Messrs.  wanklyn  and  Chapman,  bet 
would  appeal  to  experiment  and  not  to  argument.  Since 
the  laat  meeting  he  had,  with  the  akuibtanco  of  Mr.  Arm- 
i»tr*M)^,  made  ii;riher  LNperinientb  in  certain  direction!! 
which  v.ere  ctmlesbedly  iniptrfcLt.  His  results  were  »u»- 
pecte<l  uf  bein;^  erroneous  on  the  side  of  excesa,  because 
the  [w  rtnariLjnn.jii-  nifthod  fi-rnislied  lower  numbers  in  all 
instances,  but  the  speal.er  tluiughl  he  should  be  able  to 
show  proof  to  the  contrary  by  an  appeal  to  ligurcs.  Here 
were  some  experimental  letiuta  with  aitificiM  waters  >— 

lit  100,000  parts  of  Wattr, 
Eipt.         N.  by  Oi^aak      N.  aa  Nitrslcs 

yareiaagsiista.  Niiruna.  aatSitnttt. 
t,        -016  xoK  WIS 

II.  *o>6  '04J  X106 

III.  *oxa  "076  nil. 

IV.  "308  1-015  "i'- 

No.  3  was  a  peaty  water,  made  by  infusion  vf  the  peat 
cut  tivc  leet  deep  at  Preston,  in  Lancashire,  and  the  last  was 
a  much  strotifier  decoction  of  peat  prepared  \\  ith  the  aid 
of  an  alkali.  The  figures  in  the  second  column  were  ob- 
tained after  treatment  with  sulphurous  acid,  and  evapo- 
ration in  voiuo.  Some  of  this  solution  waa  then  preapi* 
tated  by  snlphitfons  acid,  and  tbe  resultant  solsd  peaty 
matter  waa  eaamiaed  both  by  tbe  permanganate  nad  by 
the  combustion  method,  when  exadly  twice  na  mmm 
n  i  trogen  was  indicated  by  the  I  atter.  1  he  leaidual  filtrate 
from  the  last  produa  was  likewise  treated  camparalivcly, 
and  ;;ave  nearly  three  times  as  much  nitro;;en  i^.ts  -as  that 
ui.M.shed  by  distillation  in  the  luiiu  oi  aiiii  i  lu  A  ^liU 
stronj;i.r  ii.fusioil  of  peat  evaporated  uvei  a  sieaai  batil 
L;ave  the  numbers  '^^.i  and  1-173  respectively. 

I'ruccedin^'  ni>w  to  natural  waters.  Dr.  1-rankIanJ  stated 
that  the  '1  hanies  showed  abnormal  result^.  dutiU|;  tr.c  last 
month  ^January),  due  to  tiie  circumataocc  of  the  liver 
overHuwing  its  banks,  and  becoming  not  only  very  CMKkly> 
bat  highly  charged  with  organic  matters.  As  b«lore.  com- 
parative expeiimentK  were  made  on  identical  samplea. 
WstsrSsfply.  Qsarity.         N.byUn.  Of)|.M. 

Chelsea       ..   Muddy  'oii  "058 

West  Middlesex  Clear  -014  -u2; 

Southwark  . .  Very  turbid  '044  'oti 
( ; r ;  1;  1  J  jiiction    Clear  -uoo  -031 

l.aiitU-ih       ..    'I'urbid  '030  'iAn 

Next,  v  ith  leference  to  the  destruction  of  nitrates  and 
nitrites  by  sulphurous  a»idt  the  speaker  was  to  some  ex- 
tent prepared  to  admit  the  force  ol  Mr.  Chapman's  objec- 
tion ;  for  on  tteatinj  «  midture  of  nitre  and  salt  with  sai> 
phurous  acid  only,  one-third  of  the  nitric  acid  was  eapetledf 
IMit  if  phosphoric  acid,  or  ferric  chloride  were  at  the  same 
time  present,  all  the  nitrogen  of  the  nitrates  would  be  ex* 
pelle-.l.  TJie  action  ol  j^liosplioric  acid  m  this  case  was 
not  easily  i  \pLi:ne.L  Dr.  i-ranUand  concluded  with  a 
description  ot  (he  behaviour  of  nitrogenous  aHsaloida  1 
both  circumstances,  thus : — 

Ammonia  obtained. 


ISy  prrmunp.inito.  ^^\  ccirbuxiaa. 

Strychnine   'ooon    ..  -uoioi 

Narcotine   "00031  ..  ■oot6J 

bulphate  of  (Quinine  ..    ..    'oooyj    ..  ..  'ooiitf 
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anch  wen  the  Miiei  of  Qambeis  «flbrd«d  by  tbe  two 
met  bods  of-MUih«ls;  ibrhiaown  put  the  spealier  was  net 
at  ril  anraiftMa  at  the  want  of  accordance  manifested  in 
the  wvcru  imlances  brought  forward.  He  knew  of  no 
mrcedcnt  in  organic  cheinistr\'  which  would  lead  him  to 
believe  that  nitrogenous  matter*  should  split  up  in  a 
definite  m.Tnr.cr,  and  h-.rn-sh  always  the  same  proportion 
of  ammonia  vvhcn  aftaLked  by  oxidising  a-^onts.  !l!r. 
Wanklyn  and  himself  had  both  tii.  juiittK d  -.hr  >  n  -.t 
difficulty  in  aitt^pttr.g  to  fix  tht-  ii  n  irr  n  the  organic 
matters  occurnr.;;  in  samples  of  wati  r.  h\it  .u  any  rale  we 
were  not  Hure  01  as  ext«tencc  as  albumen,  and,  until 
tomethtnf;  more  definite  were  proposed,  hc  sbottld  not  be 
inchavd  to  abandon  the  combostioa  pioeeu. 

Dr.  De  la  Rub  said  that  th'«  ditcuuion  furnished  evi- 
dence of  the  importance  to  aitaclitd  toarijjht  .»pprc<.i.T- 
tion  of  the  results  of  water  analy^ii.,  and  no  nictliod  was 
li  jv.  bru-.i;;lu  !■  1  r  a  .: r :!  1:  v,  is  1.11 1:;  ^  dj.avly  ...iu  d  and 

^!:3.^l^^ctl,  .>nd  iIil'  luuh  i:!;iir,.iul)  chtilc-J.  '1  hi»  wiis  a 
i.oiiii,s><.i'.i\  iliil'iLul;  liiu:.c!i  1)1  analytical  chemistry,  and 
there  seemed  to  W  uj  p. .1  lumiri-s  of  further  it-searcli. 

Dr.  .'Xtttieltl  liaj  pl.^k  L-J  ij; u.n  iIjc  i.^blc  a  «ample  of  water 
from  Jamaica,  the  cuostitutiun  of  which  was  very  remi*rk- 
aMa,  and  the  flavour  peculiar.  It  contained  :— 

^.  ,    .  .      .    ,  GiaiM  per  niiloa. 

Chloride  ot  c.ikium   1500 

Chloride  of  sudiiun  . .    ^ ,    . .  1000 
Chloride  of  ammonlun  ....  2} 

The  PaEaiDCNT  nlso  refer n-i!  to  .1  i^ma'.l  but  ;-on  _-il'iil 
v<»Ua4C  battery  of  ten  ceils,  constrti<tted  by  Dr.  Huga 
Midler  and  himself,  upon  a  new  principle.  1  he  negative 
element  was  chloride  of  silver  fuAcd  around  a  central 
»ilver  wire,  which  served  as  conductor;  this  was  bent  over 
and  connected  by  mcan^  of  a  small  caontchouc  band  or 
collar,  to  a  rod  of  zinc,  which  need  not  be  amalgamated. 
The  KxcitiAg  liquid  waa  salt  water,  which  in  counc  of 
tiow^  hecamo  cli«rged  with  chloride  of  line,  and  only 
nquiied  to  be  renewed  when  meiallic  zinc  commenced  to 
deposit  on  the  negative  plate.  Ten  of  these  little 
couples,  three  inches  or  less  in  htJ^ht,  were  mounted  on 
a  wooden  frame  supportcci  a;ii'.  sliding  upon  ^lass 
uprights,  so  thai  the  l;att(.;\'  \k  ns  vcrv  easilv  p. it  \•^ 
action  ;  atul  iIk  itii  .ion  w^is  so  grcjt  that  a  cubir  imh  ui 
the  mixed  ^.is^s  w.is  ,;iven  oft' from  water  in  ab,i  it  t.-. enty 
minutes.  M.'.  (lai.ijioc  thought  M>mewhat  highly  o(  this 
arr^n^jLineni,  atul  the  Prvsident  was  now  having  made 
fur  further  trial  a  battery  of  two  hundred  cells. 

Dr.  W.  j.  RvsasLL  then  proceeded  lo  deliver  a  leAure 
**aii6as  Analysitt*'  the  report  0/  which  mast  stand  over 
until  next  week. 

An  Impuriant  paper,  which  Dr.  FranklanJ  characlerised 
a»  tk'J-cribi r.;^  '•  one  i  t  the  greatest  tritiiri[i;is  oi  modern 
synihct ii-.il  tl.i i.i.str) ,  '  was  \r^\x  itT.i!  \i\  hti^iciary. 
It  was  communaatcd  by  Prulc!^»or  H.  koibe,  and  entitled 
"  Rfductio:t  of  Carbonic  Aiid  to  O.xolU  Acid,"  by  Dr.  E. 
Drechsel.  A  mixture  of  pure  sodium  and  dry  sand  was 
heated  in  a  flask  to  the  boiling  point  of  mercury,  and  a 
rapid  atream  of  dry  carbonic  acid  paased.  After  a  fcv.* 
hoon  the  silvery  aspe^  of  the  metal  changed  to  a  red 
ouiSf  and  ultimately  became  nearly  black ;  towards  the 
end  dw  heat  aliouM  be  moderand  to  avoid  icduAion  to 
carbon,  and  the  whole  slowly  cooled.  Left  in  the  air  for 
the  sodium  to  oxidise  and  then  exhausted  with  water,  it 
furni-ihcd  a  solution  containing  oxalate  of  sodium.  From 
it^n  pans  of  sodium  one  part  of  calcic  o>:alate  was 
obiaii^cd.  i'otassiuiii  an>a!,;.uii  containing  a  per  ccnt  of 
the  wiikMiJi  n'.iJlAl  acts  m  llie  >>an'ic 

A  paper  by  Mr.  W,  H.  Fkkkin.  F.R.S.,  "0«  soku  nctf 
BtHSfUe  Dmvativu  of  tht  Salitjfi  urics,"  was  then  read. 
[An  absliaA  of  this  commumcation  wtU  appear  next 

teeekj . 

The  meeting  was  at  a  late  hour  adjourned  until  the  aoth 
inst.,  when  Mr.  David  Forbc<i.  F.K.S.,  will  dcUvcr  a 
lecture  "Ou  some  Fotnti  oj  Vliemical  Geology." 
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A  Mauuai  of  ln'jr;;nu'(  Chdttistr:,  arraugtA  (o  fntililnlf 
Iki-  Expcriiiunlal  Dcinomtrcttnii  of  tltt-  Fads  nnd 
I'riitciflcs  of  /.'«•  S.  icii  -  .  By  Charlks  W.  Eliot  and 
Frank  H.  Storf.r.   Second' FditioA.  London:  John 

Vnn  Voorst.    (Pp.        and  6r>5). 

i  ill.  lavourcii'f  reception  .iwartltd  to  this  work  in  America 
is  doubtless  the  itnn:ediate  cause  of  its  re  publication  in 
F.nqland.  Its  plan,  moriovi-r,  d;lTv.rs  in  several  chseniial 
points  from  that  usu.-.Ily  adopted  by  the  compilers  of 
element.iry  ch-inical  manuals  in  this  country,  since  it  is 
primarily  designed  directly  to  accompany  a  course  of 
yr.Tit!i;il  sl.idy  in  the  ]abi;r.itorj".  I"  some  rcspeds  it 
tesrmbles  tlic  once  popular  manual  of  Stoeckliardt ; 
indeed  lo  this  book  the  authors  avow  their  obligations  for 
many  experimental  details.  The  work  i.s  not  written  in 
sTipport  uf  any  particular  theory,  or  in  the  interest  of  any 
one  system  ot  notatian*  the  fundamental  idea  of  its 
authors  having  been  to  facilitate  the  OCquiikion  of  a 
knowledge  of  inorganic  chemistiy  as  far  as  possible  b)', 
as  they  say.  the  experimental  and  inductive  method.  To 
this  end  they  i;ivc  a  lar^e  number  of  experiments  simple 
and  iri.  •, pensive  to  ptrfoim,  :ilihou};h  perf<  i;l'  .i  lfquate 
to  der.juiistr.ite  the  le.uling  facis  and  geiie!.iUsjUons  of 
the  inorganic  portion  of  the  science,  for  the  authors 
I'lainly  indicate  that  much  of  the  cotiiplicated  p^ra- 
j  hernalia  with  v,  liich  our  modern  lecture-rooms  are 
equipped  is  by  no  meani-^  absolutely  necessary  to  elucidate 
the  radical  laws  and  principles  of  chemistry.  These 
crtperiments  are  intended  to  be  made  by  the  student  him- 
self,  and  in  general  suAicienily  minute  instrudions  are 
;;iven  to  insure  their  successful  performance.  We*  cannot, 
iiowcver,  al%vay8  compliment  the  authi  rs  on  the  elcganco 
or  clearness  of  the  style  in  which  these  iostiudions  are 
conveyed ;  but  aa  an  example  of  the  charaOer  of  the 
experiments  we  ^ttote  the  fdlowing  method  of  demon- 
strating that  ammonia  is  aAually  produced  from  materials 
v.-hich  arc  proved  to  generate  a  mixture  of  hydrogen  and 
nitrogen,  since  a  more  direct  synthesis  is  still  a  dcside- 
ratuiei  (p.  79). 

•'  Ivxp.  43.  Place  in  .th  ignitiou-ti-bj  .1:1  ititim.Tie  mixture 
of  3  gramnie-i  o:  t::H-  iron  filings  with  grammes  of 
caustic  potash  ;  adapt  a  dcliveiy-tube  to  the  igniiion-tube, 
heat  the  cx)nteiits  of  the  tube  over  the  gas-lamp,  and 
collect  the  gas  which  es-CTpes  in  a  test-tube  over  the 
water-pan.  Examine  this  gas,  which  will  prove  to  be  the 
inflammable  hydrcgen.  Caustic  pota<h,  as  we  have  already 
learned  (p.  74 1.  consists  of  potassium,  hydrogen,  and 
oxygen  ;  at  a  high  temperature,  metallic  iron  is  able  to 
seize  upon  a  portion  Of  the  Oxygen  in  this  compound, 
setting  free  hydragcni  which  fines  no  place  in  the  new 
combinations. 

"Exp. 46.  Heat  in  a  second  ignition-tube,  sifl^Iarljr 
disposed,  a  mixture  of  3  grammes  of  fine  iron  filings  and 
o'2  grammes  of  nitrate  of  potassuim.  and  collect  the  gas, 
as  bclore,  over  water.  This  gas  has  neither  taste  nor 
smell,  :i:ul  when  tested  with  a  lighted  splinu'  1;  .s  found 
to  be  uaiiitlammable,  and  in  fact  to  extinguisii  il  e  taper. 
It  is  nitrogen.  N  itraCe  of  potassium  contains,  as  has  been 
already  stated  (p.  75).  potassium,  nitrogen,  and  oxy^jen  ; 
.ii  il.e  high  temperature  employed,  the  salt  is  partially 
decomposed,  tiic  metallic  iron  combines  with  the  oxygen 
of  the  nltrtHW  vapours  formed,  and  their  nitrogen  is  set 
free. 

"Exp.  47.  In  a  tbird  ignition-tube,  heat  the  Fame 
quantities  of  the  same  materials  which  have  been  used  in 
the  last  two  tfxperimenu.  at  once  and  together.  A  delivery 
tube  ii  not  neceasuy  in  this  case ;  the  tube  may  be  held 
by  the  wooden  nioperby  theopen  end.  Neither  hydrogen 
nor  nitrogen  will  be  evolved  as  before,  but  instead  of  them 
we  have  ammonia,  whone  presence  may  be  manifested  by 
holding  a  bit  of  reddened  litmus  paper  at  the  rnfjuih  01'  the 
tube.   The  intense  alkaline  reatiiun  of  the  gas,  and  its 
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odour,  sufficiendy  diatingnith  it  from  both  hydrogen  and 

nitrogen." 

The  autliDTK,  however,  cli-.Triy  discriminate  between 
chc-mistr\  .aid  chemical  manipulation,  and  give,  in  the 
form  of  an  appendix,  v«y  pEUftical  iBBtniAloBs  on  the 

Utter  subjedl. 

Many  arguments  may  be  adduced  in  support  i  f  such  .1 
method  of  instruction — arguments,  too,  which  would  pro- 
bably have  greater  weight  now  than  formerly,  when  the 
practical  study  of  phycical  science  was  ignored  and  ban- 
i.shed  from  the  ordinuy  citrnVw/a  of  our  schools.  Not  the 
least  weighty  of  these  afgumcnts  will  be  found  in  the  incon- 


iiSt  that  this  method  necessarily  tends  to  disci 
pline  snd  develope  the  student'd  perceptive  faculties — 
one  of  the  capital  tesults  of  a  welUdeviied  method  of 
teaching  physluj  science.  The  student  is  enabled 
direjUy  to  examine  for  himself— to  aee»  snell.  and  handle 
fer  himself— and  he  thus  becomes  acquainted  with  the 
main  fadts  of  the  science  by  a  process  similar  to  that 
by  which  the  fa(!ls  theiiisi-ivLS  witc  orijrin.iDy  perceived 
and  fitaLilishcd.     Everyone  will  re.idily  to  the 

autliors  th.it  scientific  study  fails  of  its  true  end  if  it  be- 
come a  mere  exercise  of  the  memory.    .Moreover,  such 
.1  method,  above  all.  materially  facilitates  tin;  .itt.iin- 
mi  nt  of  n  definitcness  and  cxaiSitude  in  the  knowledge 
of  the  subjeift,  without  which,  as  an  authority  on  this 
matter  has  recently  declared,  the  introduction  of  physical 
science  into  our  school  system  is  worse  than  useless  ;  and 
although  chemical  leAure  illustration  has  never  been  car- 
tied  to  aaeb  a  degree  of  perfeOioD  at  at  this  time,  when 
our  professors  appear  almost  to  base  their  reputation,  in 
the  I edhire  theatre,  on  the  brilliancy  and  effediveness  of 
their  demonstrations,  we  veotufe  to  assert  that  under  the 
picaent  system  of  science  .tuition  this  exaAitnde  is  by  no 
means  so  generally  acquired  as  it  ought  to  be.  The  nsult 
to  the  student  is  not  commensurate  with  the  labourof  the 
teacher.    Doubtless,  the  evil  to  some  extent  is  inherent 
In  the  system,  but  much  of  the  ill-success,  it  seems  to  us. 
is  to  be  cl-.re:(ly  ascribed  Id  the  sludciil.     I  hi'  .ilr,ii:;,t  ur;i. 
versal  complaint  of  tcachsjra,  cvwi;  m  this  a^t  ul  the  mul- 
tiplictiiin  of  nianu.ils,  is  that  students,  as  a  rule,  will  not 
sufiitieatly  study  their  text-books.    An  undue  prominence 
is  given  to  tlie  teaching  in  the  Icciurc  room  ;  by  some  it  is 
invented  with  a  value  which  it  cannot  in  strict  reason  in- 
trinsically possess.    There  is  a  proncness  to  regard  the 
text-book  as  merely  supplementary  to  the  leifture.  Even 
the  most  conscientious  students  err  in  considering  they 
gain  their  objedt  merely  by  a  regular  attendance  in  the 
class-rooms,  unremitting  attention  to  the  letf^urer,  and  a 
careful  transcript  of  their  voluminous  notes  at  leisure. 
But  how  is  it  possible  for  the  student  mentally  to  digest 
the  ledlure  when  his  sole  aim  is  apparently  to  g^  a  ver- 
batim report  of  it  ?    How  frequently  in  the  huny  of  me- 
chnrricil!y  noting  the  definition  Of  a  principle,  or  the 
deiicri^'tiun  of  a  property,  does  the  student  miss  the  point 
of  the  experiment  by  which  the  one  or  the  other  is  in- 
tended to  be  illustrated  ?    That  ex  abtisu  iioii  ar^uilur  ad 
Usunt  evervliody  knows  ;  the  p'.Kli^e  <'f  r.nte  t.ikim;  is 

often  carried  to  an  inji:tli.  ious  extcKs,  .ind  (ipcrati-s  in- 
jurious!) .'u^arnst  !)oth  t)le  leachc-r  and  tlie  t.iu;;h;. 

Hence  it  ajjpcars  lou-  tfj.it  tiie  iiictfii'd  enijiloN  ed  in  this 
hook  -.^  HI  go  far  to  obviate  lliis  tendene\',  and  we  venture 
to  predict  th.1t  manuals  baited  un  ihiHor  a  similar  plan  will 
mul;ipl\'  wiiJi  the  more  general  introduction  of  the  prac- 
tical atudy  oi  physical  science  into  our  school  Hystem. 

The  authors  presuppose  the  students  of  their  manual  to 
be  already  acquainted  with  the  nidimenu  of  phyKC»,  and, 
therefore,  contrary  to  the  piaAice  which  obtains  in  Eng- 
land, they  plunge  at  the  very  outset  iu  medias  ret.  Still, 
as  they  have  thought  fit  to  recapitulate  at  length  many  of 
the  plqrsical  properties  of  bodies,  it  would,  we  take  it,  have 
been  wdl  to  have  diieded  the  student's  attention  to  the 
nattiral  efiieAs  of  many  of  these  properties— to  the  bcne< 
ficial  consequences  resulting  from  the  singular  anomaly  of 
water  possessing  a  condition  of  maximum  den>;ity.  f>>r  ex- 
ample.  And,  as  the  question  at  issue  between  Tyndall  and 


Magnus  is  apparently  settled  at  last,  we  also  regret  that 
all  luention  of  the  ciicct  01  atuioi»phcrjt  moisture  in  retard  ■ 
ing  and  modifying  the  intensity  of  solar  ladiatujn  is 
omitted.  Every  true  student  of  physical  science  knows 
the  quiet  innate  :^ensf  uf  cnjuymeiu  to  be  derived  from  tllA 
knoivledj^e  and  contempl.iiioivoi  such  phenomena. 

W'e  <::jser\e  that  the  Statements  of  the  older  manu.ils 
with  respect  to  the  existence  of  definite  hydrates  of  the 
so-called  "  mineral"  acidn  are  repeated,  although  RoscOtt 
and  Dittmar  showed  sotue  years  ago  that  the  uniformity 
of  the  composition  uf  these  bodies  was  only  apparent,  and 
in  reality  an  accidental  circumstance  depending  simply  OB 
the  pressure  under  which  their  distUlatiOB  bad  Oeeo 
eiiieded ;  they  proved  that  far  evay  piessnre  an  aqueoun 
solution  exists  w)itch«  when  diatiUed  under  that  pressui^ 
possesses  a  constant  boiling  point  and  fixed  composition. 

The  chapter  on  antosone  is  mainly  made  up  of  the 
vague  and  unsatisfaAory  statements  of  Meissner  and 
Houzeau.  7  heauthora,  however,  plead  in  extenuation  for 
thus  setting  forth  whatever  is  knciwn  respedting  antuzone, 
the  impossibility  with  so  obscure  a  subjedt  of  making 
such  a  just  discrimination  between  salient  and  unimpor- 
tant points  as  with  a  well  stiidied  subjeft  is  both  easy  and 
desirable."  In  fnir  oj^minn,  there  is  but  little  salisfadiion 
to  the  unfortunate  student  '.\  ho  is  thus  "shcvn  '•  how  vaj^ue 
and  uncert.iin  the  prospect  is  when  once  tlie  narrow  limiti 
of  established  knowledge  are  past,  and  the  inquirer  ven- 
tures out  into  the  obscurity  which  perpetually  separates 
the  knowledge  of  to-day  from  that  which  stiall  be  know- 
ledge to-morrow"  \<p,  154/. 

In  taking  leave  of  a  work  to  wliich  it  gives  us  pleasure 
to  direct  attention,  we  cannot  refrain  from  quoting  the 
following  just  discrimination  of  the  relative  position  and 
value  of  fad  and  theoty  >— "  In  the  midM  of  the  doohca 
and  discussions  which  to-day  envelope  chemical  throries, 
the  student  will  do  well  to  remember  that  all  these  OUM^ 
tions  lie  without  the  sphere  of  fa^.    They  do  not  aifect  the 
aiHual  composition  or  properties  of  a  single  element  or 
Compound;  they  are  question;,  of  mierpieiation,  ciassifi- 
cat.oii,  and  detinition.    The  esLstence  of  atoms  is  itself 
an  h\iiolhcsis,  and  not  a  probable  one  ,  .dl  <;peculations 
baiicJ  oil  this  hypothesis,  all  niuncs  •ichich  have  ;t;ro\vn  up 
with  it,  all  ideas  which  would  be  dead  without  it,  should  be 
accepted  by  the  student  provisionally  and  tauiiousiy,  as 
being  matter  fur  belief  but  not   for  knowledge.  All 
dogmatic  assertion  upon  such  points  is  to  be  regarded 
with   distrust.     The  great   majority   of  chemiata,  de- 
voted to  the  applications  of  chemistry  in  mineralogy*, 
metallurgy,  dyemg,  printing,  and  the  luanufa^ure  of 
chemicals,  remain  completely  indifferent  to  discussion  of 
chemical  theories.    Hence  the  student  will  lind  that  in 
technical  chemical  literature  the  older  notation  and  the 
corresponding  smaller  atomic  weights  are  almost  in* 
variably  emprayed.  Theories,  however,  are  of  great  impor- 
tance to  the  progress  of  the  science  and  to  the  clear 
ordering  of  the  ground  already  won.  It  is  on  this  account 
very  much  to  he  wished  that  the  great  attention  now  de- 
voted to  the  discussionof  the  best  methods  of  reprebeniin^ 
symbolically  the  constitution  of  cheniic.il  sub»t  jUwca  .uU 
the  ehar.L.e ,  to  which  they  are  subject  may  result  in  the 
elaboration  of  a  system  good  enough  to  command  general 
acceptance."  

Blowpipe  Vesicular  Reae'tions.  -Captain  Ross  de- 
sires us  to  state  that  the  toloura'.ion  cf  horar  nnd  p.  •sah 
by  certain  substances,  i.s  so  .  vfr.-v'.i /•.■  d.  tict.  w  hen  it  is 
blown  into  a  vesicle,  that  he  believes  many  new  readions 
ef  metals  will  soon  be  made  under  this  head.  In  the 
meantime,  the  two  following  additions  may  be  con&dently 
made  to  the  blowpipe  tables  of  HIattner  and  others : — 

Silver  (oxide  ot^in  Borax.— Opaline  by  refistUd  and 
a  beautifully  delicate  pink  colour  by  trammitttd  li^it. 
(No  other  substance  can  be  mistaken  for  this.) 

Tmt^t^  Acid  Cm  Wolfrtmy—la  Boras.— A  pacoliar 
amber-yflhv,  which  cannot  poMlMy  b«  mistahen  far  <hf 
yellow  given  by  oxide  of  iion.  _.  1 
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Sulphophtalic  Acid. — Bed-root  Sugar. 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


SnlphophUiic  Acid. — 0.  Loew.  This  compound  is 
afatatiwd  heMiag  phtalic  acid  with  sulphuric  anhydride 
10  iooi*or  105'C.  in  a  sealed  venel.  The  produAs  of  the 
leiAion  are  dissolved  in  wacrr,  ncuiralised  with  plnmbic 
carbonate  and  the  plombic  sulphuphtalate,  which  remain<t 
in  solution,  is  decomposed  with  hydric  sulphide.  7'he 
compo&ttion  of  the  banc  sulphophtalate  corresponds  to  the 
bmnhH- 

— i.ffin.  Chci.i.  Phnrm.  cxliii.  257.1 

Phenylenediethylacetone  and  Ethylenediethylace- 
tone  have  been  obtained  by  G.  VVischin,  by  aifling  upon 
phtalic  and  succinic  chloride  with  2incic  eihide.  Pbeny- 
inediethylacetaac 


CORRESPONDENCE. 


it  soluble  in  ether  and  alcohol,  insoluble  in  water.  An 
ethereal  solution  yields  largs  crystals  on  alow  evaporation. 
ElhyleBedCethylacelone 

C4H,  /C,OA 

it  a  pale  yellow  liquid.  Nrfthtrof  the  twoaceti»cSGOin> 
kias  with  alkalic  disulphite.— (^«m.  Cktm.  Pkarm.  cxliii. 

A<!\ion  of  Ethylene  on  Sulphuric  Oxychloride.— F. 
Baumstark.  Sulphuric  oxychloride  absorbs  ethylene  with 
dkengagement  of  chlorhydric  acid.  A  thick  brown  oil  ig 
fottoA  which  presently  solidities,  and  on  being  treated 
with  water,  yields  anhydride  and  acid  of  i.sethionic,  and  a 
aew  add  of  the  composition  GjHitSGf,.  The  latter  is  ob- 
tained aa  a  syrup  which  gradually  asnimcs  crystalline 
cenditton.  lu  salta  mostly  ciyatalUec  well.  If  aiilphuric 
ttaychloride  is  ticated  with  an  excess  of  etfavlene,  it  taket 
apt  mot. of  the  latter, and  aydlow  oil  is  formed,  the 
smell  of  which  resembles  that  of  oil  of  mustard.  It  boils 
at  154"  C. ;  its  composition  is  C^n  -,SOjCI.  It  decomposes 
on  exposure  to  air,  geparatin^,'  ;r.  ih.f  same  lime  into  two 
layers,  the  uppvr  ni  w  hid;  b<,  in^'  .in  oil  of  the  composition 
24H1USO5.  I" he  act;un  ul'  dry  .iaitaunia  upon  C^HcSOjCl 
ipves  rise  to  the  formation  of  a  well  crystallising  body  of 
the  competition  CalljSOi. — (Zdtschr.  Chtm.,  N.F.  iii. 

CoitvenioA  of.  Hydrocarbons  into  Ketoiui.-T£- 
LfauHinaBn  has  oontianed  hia  expefiaiaots  on  the  oonver- 
lion  of  moncfeniaiated  hrydmcafwrns  of  the  €nHin  series 
into  ketoas  of  fatty  adds  of  the  same  number  of  carbon 

atoms,  and  extended  them  to  ethylene,  propylene  and  amy- 
lene.  The  readion  the  author  makes  use  of  consists  of  an 
oiidatlon  bv  mrans  ol  nicrcutic  acetatf.  In  the  case  of 
ethylene  only  tr.ices  of  aldehviif  could  be  delected.  The 
proportionsotkctunc  obtained  Inini  propylene  and  amylene 
were  likewise  very  small,  acetic  acid  neing  the  principal 
produd  of  the  reaAioB  in  all  cases.— (i4««.  Clum.  Phnrm. 
cxliiu  347.) 

lodidca  of  Or|;anic  Bases.— S.  M.  Jdrgensen  baa 
prepatcdand  examined  the  superiodides  of  a  great  number 
of  organic  bases*  more  especially  those  of  strychnine  and 
hnicine,  and  also  such  of  their  derivatives  as  contain 
besides  iodine  an  alcohol  radical.  The  former  were  gene- 
rally prepared  by  precipitating  a  salt  of  thi  base  with  a 
solution  of  iodine  in  pol.issic  iodide,  the  lattti  b\-  mixing 
alcoholic  solutions  of  the  base,  and  iodide  of  alcohol 
radical.  All  these  compounds  are  obfasned  iti  brilliant 
crystals  from  their  alcoholic  soUi'.ions.     l-'or  detail  (he 

teader  must  be  referred  to  the  original  paper.— Mww.  Chimm 
1-^.  [41  Jtf.  x»4.) 


BEET-ROOT  SUGAR. 

To  ike  Editor  of  tht  Chemical  AVr.-j . 
Sir, — Your  foreign  correspondent  in  yesterday's  number 
remark-.,  "as  (he  manufacture  of  beet-root  sujjar  is  not  an 
Engliblj  indutitry,  an  abjtraa  of  ihia  memoir  vcould  probably 
possess  little  interest  for  your  re.iders."  .\s  thi-  nianu- 
fadnre  of  beet  root  sii^jar  will  probably  be  corumcticcd  lliis 
\i-ar,  in  more  than  t)nL-  locality  in  llp.;;l.i:u!.  all  informa- 
tion rcitpedlin<;  it  will  b;.-  peculiarly  valuable  at  a  time 
when  the  best  processes  should  be  at  once  adopted.  Your 
correspondent  in  Paris,  by  communicating  the  earliest 
information,  will  probably  be  conferring  great  benefit  on 
an  industry  which  will  in  all  probability  soon  bcoome  of 
national  importance. 

If  you  can  obtain  for  me  the  title  of  the  best  and  most 
recent  French  works  on  the  growth  of  the  sugar  beet,  and 
the  manufacture  of  sugar  from  it,  you  vdll  greatly  oblige. 
~I  am,  Ae.» 

Roannr  Oxlamd. 

CanplM  Glflard,  Ptyoioiitb,  Pabnun'  Ml,  tMB. 


TH£  RECENT  DISCUSSION  AT  THE  CHEMICAL 

SOCIETY. 

To  Hi.-  F.ditcr  f>f  the  Cht-mical  News. 
SiK, —  Having 'only  renewed — not  tomtiiL-nced — the  dis- 
cussion at  the  last  meeting  of  the  Chemical  Society,  I 
believe  that  I  had  no  right  of  reply  at  the  end  of  the  dis- 
cussion. 

Mr.  Campbell's  remarks.'however,  demand  an  answer. 
Mr.  Campbell  stated  that  I  had  not  published  a  singh"  ex- 
periment in  which  I  took  white  of  egg,  and  failed  to  get 
ammonia  from  it  on  boiling  with  duate  aotncion  of  cai^ 
bonate  of  soda. 

I  quote  a  passage  from  my  paper  {Labotatmy,  altb 
September,  1867,  page  443),  and  make  the  remark  that 
Mr.  Campbell  had  read  that  paper. 
•<  III.  A  litre  of  spring  water,  stflfia  grm.  of  carbonate  of 
la,  and  3*5  miUifrm.  of  ficilt  whifta  of  Mg  (weighed 
onaUt  oTpwinnm  fbtl),wcre  iatrodneed  into  a  retoat 
and  disdneds— 

'  ist  distillate,  100  c.c.  a  0*000  milUgrm.  NHj 
and     „      100  c.c.  —  o-ooo        „  „ 

3rd        |«         100  CiC  a  0*000  f  I 

o  000  ■' 

This  extrart  speaks  for  itself,  and  is  sureK'  sullicient  to 
justify  niy  interruption  of  .Mi.  Campbell  s  speech. 

Equally  contrary  to  the  f.ict.  Mr,  Canipbcll's  repre- 
sentation that  the  dispute  between  us  was  w  hether  traces 
of  white  of  egg  (not  a  considerable  proportion)  were  de- 
composed. 

If  your  readers  will  turn  to  Mr.'CampbeU's  paper  (IroA., 
September  21st,  1867),  they  wiU find  that  accordwg  to  Mr. 

Campbell,  he  got  off  about  33  per  cent  of  the  total  nitro- 
gen in  the  form  of  ammonia,  when  he  boiled  o'oqj  grain 
of  (moist)  while  of  Mg  with  dilute  carbonate  of  soda, 
and  that  on  taking  sttilinoie  dilute  solutions  t>f  albaoMn 

eff  the  nitrogen  came  off  as  ammonia. 

In  my  reply  {Lab.,  38th  September,  1867),  your  rendert 
will  find  the  following: — 

"  I  have  thus  taken  5  00.  0-40,  and  about  0.04  millignn. 

of  (iHiunui!,,:,!  a.nnunna  in  the  shape  of  white  ofc^;g,  and 
in  no  vase  j;ot  over  t'.vo  and  a  h.ilf  per  cent  of  the  albumi- 
noid ammonia  evolved  by  c.irbon.^tc  of  soda." 

Mr.  Campbell's  paper  is  of  a  piece  with  his  speech, 
Accord;n;_;  to  him  he  took  ,i  quantity  o(  urea,  containing 
nitrogen  equivalent  to  0062  grain  of  ammonia,  and  having 
boiled  h  wtb  dilate  caibonate  of  loda.  then  with  potash. 
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Improved  Spectroscope. ^Nitrof^lycerinc  and  Greek  Fire. 
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and  finnllv  wi'h  permanganate  nf  potash,  got  allORcthcr 
■oot'i  cr.im  cf  .immonia,  •0015  f;r.iin  of  this  ammonia  being 
evolved  by  the  permanganate.  In  :i  second  experiment, 
he  describes  himself  as  havins;  taken  the  Ka  ne  quantity 


titanium,  sodium,  &c.,  discloses  to  the  observer  ia  the 
spectral  form  its  own  nature.  i:rt  <>nlv.  i>',:i  i>UL-n  tn  .Threat 
degree,  the  approxim.ite  q!i..:uit  !f  -  luur.d  in  the  ongmil 
ore  or  even  in  the  coal  usl-:!,  or  ir.  iTi  the  wasting  brick  of 


of  urea,  and  obtained  accurately  -wO:  jjrain  of  ammonia.  1  the  furn.ice.  Noihi.*:;.;  can  t  xcecd  the  beauty  of  the  spedral 


this  time  "0025  grain  by  the  pennanganatt..  W  hen  I  add, 
that  since  the  pubUcation  of  Mr.  CampbcU  u  paper,  the 
observation  has  been  tvcorded,  that  boiling  with  alkaline 
perman;;ana'.e  attu.illy  nxidists  urea, and  cvolvtw  itjl nitro- 
gen, in  ^ruat  part,  as  nitrojjtti  j^as,  or  as  nitric  acid,  the 
charader  i  1  tlv.se  experimenis  of  ?.Ir.  Campbell's  will 
become  intelligible.    Nolvvilhslcndinij  this  oxidation,  Mr 


forms  wliiih  suddenly  appear  and  disappear  in  the  t/thtr- 
wise  darkened  tube,  as  the  observer  stands  at  the  '  tunntl 
head'  <;f  tlie  furnaco.  w  atching,  as  it  were,  the  >pcctf»l 
secrets  of  that  terrible  flame  v.  l;ii:h  pour.s  forth  from  the 
stack,  especially  when,  after  tlie  •  cast*  and  ca4is.:qjunt 
cessation  of  the'  blast,  that  blast  is  again  tttmed  on.  The 
bright  Nellow  bar  of  sodium  la  alinoat  always  pretest 


Campbell  finds  accurately  all  his  nitrogen  in  the  form  of  |  durintj  examination  of  all  flames  resulting  from  the  use  of 


ammonia. — I  am,  &c.| 


J.  Alfrsd  Wamiu-ym. 


London  lni".i:u:ion,  I  cbruary  Stli, 


MISCELLANEOUS. 


Chemical  Society.—The  following  le>flure  arrange- 
ments have  been  made  :-l-'ebruarv  20th,  On  Chemical 
GepJogy."  by  David  Forbes.  F.R.S.,  F.G  S  ,  1-  C.S.  On 
March  19th,  **  On  the  Manufaaure  of  Glass,"  by  Hemy 
Chance,  M.A.,  "On  Steel  dircft  from  the  Ore,"  by  C. 
W.  SleniL-iis,  F.n  S. 

Soiree  of  the  Chemical  Society. — The  President  has 
issued  invitations  for  a  soiree,  on  the  evening  of  .March 
nth,  1S6S,  at  Willis's  Rooms.  Gentlemen  who  arc  willin<; 
to  tend  contributions,  are  requested  to  describe  their 
Mturetothc  Secreuriea  of  the  Chemical  Society,  Bur- 
lington House,  to  that  arrangements  ma^r  be  made  for 
properly  displaying  them.  All  contributions  roust  be 
dehvcred  and  arranged  iK'fore  2  p.m.  on  the  nth,  and  re- 
KKAuJ  Ll;".  re  It  a.m.  on  the  following  day. 

Obituary. — We  have  this  week  to  record  the  decease 
of  another  of  our  greatest  philosophers — Sir  David  Brew- 
ster,—who  died  on  Monday  evening,  at  AUesUy  House, 
Mar  Melroie.  To  Sir  David  we  owe  many  of  the  vast 
researches  made  in  physical  science.  Commencing  his 
scientific  career  at  the  University  of  Edinbur^^h.  he  very 
cjuiclily  had  the  honorary  decree  of  M.A.  conferred  on 
liim,  and  a  few  years  afterwards  w  as  elected  a  I'cllow  of 
the  Royal  Socictv  of  Edinburgh.  In  1S15  he  gained  the 
Coplcv  medal  <>t  the  R»>va!  Society,  for  a  valuable  paper  1 
on  tliL'  ■•  I'Dl.iri.-.ui-ii;  til  l.iL'i.t  iiy  Kedection,"  am!  swi^ 
.nlso  elected  a  i'tiiiou.  iic  attcrwards  f^iined  the  Rum- 
ford  medal  for  further  'discoveries  relatin;;  to  the  p<dari/a- 
tion  of  light,  and  the  Keith  pri/c  from  thj  Roval  Sccictv 
of  Edinburgh,  for  his  discovery  of  two  new  tluids  ir. 
minerals,  and  his  analysis  of  solar  light.  He  was 
alto  a  member  of  most  of  the  forsiga  academies.  In 
1831  Sir  David  pnopoaed  the  scientific  meeting  at  York, 
which  resnlted  in  the  establishment  of  ihf  British  I 
Association  for  t]\v  .Advancement  of  Science,  I^uri-.i  ,'  the 
same  year  Jk  rcvt^ved  the  honour  of  the  I l.*a(j% vrian 
Uuelphie  Order,  and  m  i  '..r  ■  I.nii^hted  by  William 
IV.  We  here  cannot  but  express  ocr  surprise  that  no 
fjreater  honour  than  kni^hthiMxl  can  be  conferreii  on  -  uch 
men  as  Sir  David  Brewster  and  Si#  Charles  Wheatstone. 
whose  discoverie.4  have  added  so  muc,!i  to  the  wealth  and 
pfOSperity  of  our  countrv-.  Sir  David  Brewster  retained 
his  love  for  science  to  the  last,  almost  weekly  contfibutin^' 
papers  to  the  scientific  journals. 

Improved  SpeiTlroscopc.— I'rofcssor  Oshorn,  of  I.a- 
favLttL'  Cullei^e.  Kaston,  Pa.,  has  matle  improvemeius  in 
the  s|>ectrostope,  by  wliich  it  may  hi-  re.ulily  applii  d  to  a 
variety  of  praclical  pur]«>sc:;,  especially  in  metallurgical 
operations.  In  a  letter  to  t):c  .S\- .1»j(tr/t«;i,  he  says  : 
— *'The  instrument  complete  is  s  i  .>rr:u.^;ed  that  the  ob- 
server reads  the  degree  on  the  scale  by  the  aAual  light 
which  he  is  snaly.sing.  The  very  light  which  comprises, 
in  its  lUunc,  the  vapwized  metal,' as  TimCt  iron,  chromium. 


!  anv  and  all  forme  of  anthracite  in  the  furnsce  and  futj^e, 
!  or  from  decump*)sip.i.;  -'iJ  i  fv!dsp.->rs.  I'm  one  oi  the  most 
I  stnkint;  facts  in  m\  e\ini)iiaiii»ns  occurred  at  our  last 
analy*  suf «  llame  from  a  re-he .itinir  furnace  on  the  Lehigh, 
at  the  v  irj  v.  or!..;  of  Sai.irt  C<i.  The  workmen  held 
p.irtly  out  a  bar  of  intensely  he.iled  iron  on  the  hearth  of 
the  furnace,  when,  at  rapid  intervals,  the  dark  liiu  ii  which 
are  seen  in  the  solar  spectrum  appeared  faintly,  bai  tci- 
lainly  flitting  over  Uic  'bpeetrum  of  the  fierce  llame  by 
which  the  intensely  heated  iron  was  enveloped.  An  in- 
strument, of  a  cifCttlar  (orm.  is  in  course  of  constm^oa. 
under  my  dircAion,  for  the  easy  examination  of  thcK 
fl.imt;.,  and  which  may  be  used  at  any  time  and  at  cOO' 
fcidcrable  distances,  and  I  am  liopii:j4  that  'jUch  sh.ill  liciti 


sensit^'. e nf>>  t!i.i'.  lliu  liirnaf  r.i  i^t^-r  iii.i'-  '  it  in  riLim 
and  know  iuuch  ol  liie  eit.CiLiiLy  and  vjk;c  ui  the  opera- 
tions proceedin;^  the  furnace  by  its  use.  I  am  situated 
on  a  hill,  and  by  means  of  my  instrument,  placed  upon  niy 
dinner  table,  I  can  get  a  beautiful  spcCtruiri  .;n  a  reheat- 
ing furnace  situated  not  much  less  than  a  hall-mile  from 
my  instrument,  and  am  able  to  detect  the  sodium  ip  the 
coal,  or  from  tlic  decomposed  Are  brick,  and  also  any  lime, 
potash,  Stc.,  which  proceeds  from  the  furnace  mouth.  I 
have  no  donbt  that  some  exceedingly  important  uses  may 
be  made  of  this  discovery  of  the  speAcoscope  in  the  line 
of  netallurj^ica!  oner.itii-ns." 

Nitroglycerine* and  Greek  Fire.— Wc  have  been  re- 
tpiested  to  publish  t!ie  ft  llowinj;  memorandum,  which  hu 
bicn  jirepared  under  autlioi:ty,  and  has  been  issued  by 
I. i'j!'. tenant  Colonel  C.  }^.  Fwart,  R.F.,  by  order  of  the 
Secretary  of  State  for  the  Home  Department :  -"  Nitro- 
glycerine is  not  applicil  as  an  incendiarj'  agent,  and.  if 
used  as  an  explosive,  it  will  not  be  scattered  loosely  about, 
but  will  be  employed  in  cans  or  other  closed  vessels.  If 
such  should  be  discovered,  they  should  be  carefully  xe- 
moved,  some  heavy  body  should  be  attached  to  them,  and 
they  should  he  thrown  into  deep  water,  without  «iy  at< 
tenipt  bein^  m.ide  to  open  them.  True  Greek  fire  issimply 

.1  Mslid  highly  combustible  composition,  very  similar  to 
•  C.»rcass  Composition.'  What  is  now  commonlv  called 
Greek  lire  consists  of  a  soluii'i  n  nt  pyu-splm:  or  o!  sulphur 
and  phosphorus  in  n  vr-v  ■,  cLiiili  lnjaid.  liic  bihulphidc  ut 
carbon,  tu  (•.^.i^;ui)all'.  -..inie  mineral  oil  is  added 

with  the  View  of  iii<.rea&in><  lu  incendiary  powers.  W"hen 
this  liquid  is  thrown  on  to  any  surface  exposed  to  the  aii. 
the  solvent  evaporates,  leaving  a  tilm  of  the  phosphorus 
or  sulphide  uf  plu).>phorus,  which  will  then  inname  1 


taneously,  but  will  nut  very  readily  set  fire  to  wood  or 
combustible  materinls.  I  hc  proper  mode  of  extinguishing 
the  ilatne produced  by  such  an  incendiary  agent  is  to  thraw 
upon  the  buminfr  sorface  a  quantity  of  u-et  or  damp  sand, 

ashes,  s.awdust,  lime,  or  any  ot!ier  ptjwdcr,  or  wet  sacking 
or  carpctin;;.  any  material,  in  short,  by  which  the  flame 
can  be  stilled  by  exclusion  of  air.  No  attempt  should  be 
ma<?e  to  r;.-move  the  covering  for  .some  time  after  the  flame 
has  been  extin^uislied.  The  place  should  at"ter\\  a: .  1^ 
thorougldy  scouted  by  pla)  iiij;  upon  it  for  s»>me  time  with 
a  powerful  jet  of  water.  Should  any  scattered  liquid  be 
discovered  which  has  not  become  inllanied,  it  should  be 
washed  aw.ay,  as  abo%'e  directed,  as  quickly  as  possible  ; 
and  if  a  jet  of  water  is  not  immediately  at  hand,  it  c;l)ould 
iff  the  meantime  be  covered  in  from  the  air  by  application 
of  any  of  th$  materials  named  above." 
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■li|*h  an  ,  


Jvurnald!'.  rabrieaHtt  4*  Papitr. 

October  t. 

B.  °BOOItDlt.t.lAT,  "  On  TcttinK  the  MntcrinK  and  Chenricat 
PradaA>«Med  in  Paper  Makink'."  iC'mtinuation.l  "  Detect)  n  n{  the 
VMioH  Fibm  used  in  the  Manufacture  of  Paper."  "A  M«llMld  of 
■McrttinhlK'wfaethrr  1  f>»pn  ha«  been  Sized  with  Gelatine  or  RMin." 

7  i-rn.j/  f:ir  ft akHiiht  Chcmif. 
OiTlobcr.  1SL7. 

CA«5TAHjrx.  "On  Thaliium  and  il»  Compounds."  J.  howr,  "On 
Ihe  Tfaniformation  of  Gallic  Atid  intn  Tannic  Acid  "  H.  Bai  m- 
HAL'ia.  "On  the  ProduAion  of  Liglit  durin);  ihe  Oxidation  ol 
Potaviium  and  Sodium  when  p\p.iset!  to  the  Air."  K.  faiKH.  "  On 
the  CompositLcn  cif  the  \V  hitr  Ilxtcmal  Coating,  uid  Of  tife  BiMk 
Innci  Mass  oi  a  Flint  ftum  the  l^!jnd  of  Kucea." 

Cemfitt  Rcndus. 
Novsabcr  4,  136;. 

Sir  D.  Brewsteii.  "  Letter  to  Chevrcu!  un  the  Nature  of  th»  RcJa- 
tion->  uhich  iMistcd  ti!« rcn  Newloo  and  I'jscal."  Cha&liis.  "On 
Ihe  tame  Subiecl."  BrcuL'BliiiL,  "Third  Memoir  on  some  acniv 
diKOTcred  Elearo-Cbankal  ERieat  of  CapilUry  Aftion."  K. 
PiLiooT, "  On  Ihe  Diitribuiion  of  Potash  and  Soda  In  PlaiMa."  K. 

BeVCNOtTS.'*0nlhcDialyBis  of  Indjclion  CuRBntti"  CBlJilllMA'j, 

Xoi-cmbcr  II. 

Sir  D.  Bitcwi?ui,*Lali*r  m  Ln  Varriw  on  ibe  Naturaof  the 

Rdalton*  wMch  exhted  between  Newlon  and  Jacques  Cassini." 
'Letter  til  Chcvrcul  nn  the  .\uthcnlirltv  nf  ihc  Ncwt'n  .ind 
PjvcaI  C  rrcsp  inlcr.cc."  Halarp,  "'  On  the  ;  .i:ni.-  Sjtijcct  "  Cii  ^si.ts, 
"Answer  10  Sir  David  Itrewsler's  tuo  Letters  nn  the  Nature 
lHHm  IW«U«M  wMcIl  tllMcd  between  Newton  and  PaKat"  Omakt. 
"Letter  to  Le  Verileranliie  Auronomical  Obsen-ationn  of  wbieh  New- 
and  P.ntial  rtiiv  have  ffladc  u^t  "  V  I  w.ntvt.  "On  the  Pene- 
frati  m  f  .\ir  Hul)!  Il-i  into*  LIquiil  nn  thr  r.i  .■.!•;<■  of  a  Projectile 
ulo  the  lainc."  VELTea, "On  the  Value  of  Sca  Salt  as  Manure  bv 
RMM of  to  Tnmfemiation  into  Carbonate  of  Snda.  and  fir.allv  inti> 
Nitrate  of  Soda."  F.  Bfllamy,  "  On  the  ITsr  of  Sub»u!phate  of 
Ahtmina  for  delefting  snd  cilimatini'  ci-rtain  Organic  Matters  in 
Water."    H.  ScHirr,  "  On  Condensed  A.  IJoi  ltaxr,  "  On 

Ihe  Manafaetnre  of  Chloride  of  Lime,  and  on  Chlorimctry."  C. 
Mbim,  "An  Analyila  of  aoma  S«inples  of  Coal  from  Pmaaia." 
November  i  s,  1S67. 
St»  D.  Bkewster,  "  Letter  to  Chcvreul  on  Ibe  .\iithrntlcity  nf  the 
Newi"n  and  Pascal  Correspondence."  Chasles.  "  .\ni«  cr  t  .i  K. 
Grant's  further  Commanication  on  the  Newlon  .md  Pascal  Cnrre- 
■pondence  "  A.  Gavticr,  "On  warnic  new  Nitrites  of  the  Fatty 
Series."    De  Romillv,  "  On  the  Preparatirn  nf  Cyanides.'. 

PpCKendirtTs  .1  r;n:i/i  )i. 
Ottubcr,  it6;. 

R.  Rt-HLMANN",  "  Rcvearchei  .m  the  r  ift-a  nf  Temperature  on  the 
Velocity  of  Lipht  in  Water."  G.  Quinckf.  " Optical  Researches.  "  9. 
"On  Jamin's  Cnmpenutor,  and  on  a  new  Methnd  of  DeterminmK  the 
Refractive  Ind'v  of  Glajs  Plates  for  different  Lines  of  the  Spectrum." 
C.  FacE^E.  "  On  thf  Combinatinni  of  Iron  with  Phcsphorus."  I.. 
SoMHcaa.  "  On  the  influence  of  the  Motion  of  a  Sourcc  of  Ligbton 
Ihe  Refra^ion  nf  the  Lfi^ht  emitted,  be ing  SOOe  Critical  IHtaWfa  00 
Professor  Klinkerfucs'  Keccnt  Discovery. 

BmUttiH  it  la  Soct-l^Chiru  jvt  .A-  /•;ir!t, 
OAober,  1867, 

BtRTHtLoT,  '•  Answer  to  I'ritr^che'r,  Remarks  publidhed  i.-  the 
BuUftti  df  /i  .^ni'ifff  (,'f;t'ri;.ii/,-  vt  Srptrcnhrr.  '"^^y,  on  the  Atrh.^r's 
Paper  cm  .\nihracem.-.  '  i  itt.i.<ir,  ' On  the  H\ drocajbm:  '.  nf  Coal 

•Anthracene.  Munrene.  Acenaphihrne  or  T:ir  :  Slyrfilrne  :  Cymene. 
Hydndei  nf  N  :i;:htha!ene.  A':e;v  I  inarht.>  er.e. "  \\  1 1 1'l  1.  hoi,o,  "A 
Be*  Green,  derived  frum  l.m-.ct:d  Oil  and  O'ije  of  Copper." 
BttRAaD,  ScMrt  IT  K.  .ind  Temit  ,  "  A  new  Procr'ss  fur  the  Hxtraclion 
af  from  Dyed  Woollen  and  Cotton  Kagt."   UtKNAKU,  "A  new 

Pneeia  lor  Dyeing  Stuffn  Turkey  Red." 

Jturiiiil  /•!>  I'Tttktuehe  Chtmie. 
November,  IS'>7. 

Carstamjem,  "  On  Thallium  and  its  Cnmpminds."  C.  F.  Sciionbeih, 
"On  the  Transfer  of  the  Oxygen  abioibed  from  the  Atmosphere  by 
TlH|WMilie  and  eimilar  Organic  Sub-.t.incei  to  Water."  "■  On  the 
Presence  of  Active  Oxyeen  in  Ori;anic  Substances  :  i,  nn  Ihe  Quanlily 
nf  O/nne  contained  ;n  Blue  Guaiacum  Wojd.  1,  on  the  Free- Active 
Ux'  r,n  :i(  Oi:in'  r'.       nn  the  Crmbinatinn  of  Cvan^ne  with  O/nne, 

On  the  Combination  of  defiant  Gas  with  Orone."  "Resear«he» 
on  Guaiacum  Rctin."  "On  Brasilia  and  on  it*  Fluorcecenl  Proper- 
lies."  J.  WoLer.  "On  Two  new  Derivatives  of  Aniline."  W.  Strin. 
"  C.-»ntrihufions  to  the  Kormle^lpje  rtf  Orellin.  a  ^'cllov^■  Colourint: 
Mitit:  (leriv  ed  from  /(]  i  .J  <.'.-.'/. ii.i.'  Ott<i.  "On  the  Char.xclcr^  o| 
Thalituni,  and  on  the  Metallic  Group  to  which  it  belnni;s.  G.  Vur- 
MHnom, "  A  MotlMd  of  prodocinK  a  Blaok  Pbaraoh  SanMot." 
Diogler'i  Pelytttkmixhrs  JoHrnul. 
November.  iS»i- 

O  Z^t>th.  "An  Klev-tr,''-:nij:ni::i(,  Ajipanif.in  fnr  re/ulatinp  the 
Temperature  at  which  Subatanccs  are  dried  in  Chemical  Operations." 
G.  LoMMi  *■  Oa  liw  Aiialjraiaaf  tfeo  IfaMriala  «aad  i«  Mid  of  Iho  Brc- 
Piwbi<la  af  tbe  MawrfnAare  of  Soda."  E.  Basacio*. "  On  tb«  Stm- 
rfaHoaof  AiMatebrCUoride  tt  tint  in  Manhli  Toat,  and  on  tin 
DMaiftion  of  Ana nic  and  AMiiMy  ia  Hydrochloric  Add.** 


NOTES  AMD  QUERIES. 

Bialvfcit*  tad  HntmOfMit  9(  Sodo^^Caa  any  of  your  corre- 
tpondeoH  enable  toe  to  diRcovcrthe  comamptianof  lulphiieand  hypo* 
st:1phite  of  su;:a  in  En];land,  and  also  ill  usee. — G.  W.  tL,  UveipooL 
Chlorimctry.— I.H  it  t>-r.!.ible  to  deviic  a  ready  wayof  eelimallacllw 

chl  irine  in  a  solution  of  bleachtRg  powdarOOOMilUng  a  larice  proporlian 

nl  nitrate  ot  lime  ?  — S. 

Price  of  Sulphuric  Acid.  -  I'crliaps  some  reader  o.'  the  ChkmicaL 

Nf  vvscan  inl'^rm  me  wh.it  price  I  iiu/rht  to  pjv  for  "jlphurv:  aeid  of 
I  fi  speciiit  i;ra\  ity,  sii  posin^;  I  pay /»  per  tun  upecitir  gravity.  17*. 

Swedish  Cooking  Appoiatua.— I  see  you  ask  the  addresa  of  the 
inventor  of  the  Swedish,  or  rather  NorweRian,  Cookini;  Apparatus.  It 
is  Mr  ivTcnsen.  i  v  Duke  Sticct,  Grrnvenur  S<|uare,  W.  I  can  vouch, 
horn  my  u«  n  u-ie,  (or  the  priOical  eT..:icncv  of  this  iiimple  cons'crseof 
a  rcriit;.i.itiJi.— Maxmi  •■:  -  1!     ..,  ;,  C  lrvtl.cvl  Tcrr.ii;c,  Hyde  Park,  W. 

Portable  Cooking  Apparatus.— In  the  Chemical  Nawi,  "To 
Comtpomtcnia,'*  I  aoia  ."Swedish  poeuble  cooMi^i  •Maialna,'* 
and  It  eoenn  to  me  that  a  Imowledge  of  a  lamfi  I  fortunately  came 
across  in  Scotland,  and  tuok  with  me  tn  Iceland,  miRht  prove  interestlej; 
I.)  (ravi-Urrs  ;  thouRh  I  may  b«  dt^cribin^;  »hatyou  have  seen.  The 
lamp  is  of  copper,  and  is  partly  Ailed  through  the  cock  t»ilh  methylated 
spirit,  tbe  tap  cloaed,  and  a  Uttio  If^it  poured  into  open  centre  and 
lif:hted— tbe  name  soon  warms  tbe  sides  and  top  of  the  lamp,  and  the 
consequent  expansion  of  the  vapour  inside  presses  the  spirit  in  a 
strung  jet  Ir  im  a  bL  nt  tube  connected  with  bottom  of  spirit  chamber, 
which  lights,  and  increases  tbe  heat  of  the  lamp,  tnus  getting  a 
aifOIM|>rMm»  Miae  woald  boil  a  pint  of  uater  in  five  mimHeiiaadr 
use  Irom  one  toooa  and  a  half  ounce  spirit.—JuHn  Curr. 

The  Sprenget  Air-pump.— ''Eia  Engfamdcr"  will  tad  ■  fivar 
entitled  "  Sprengel's  Researcbeson  the  Vacuum,"  wberdn  histaereilriat 

I  air-pump  is  destiibed.  in  the  January  number,  tSSj.  of  the  7"*"^'' 
I  Ihf  Ci':nnu-.ii  Sofir/v.  With  an  instrument  of  toul  height  of  about  6 
feet,  and  from  111  to  1;  Ibi.  ol  mercury,  a  reccivar  Of  half  a  litre  capacity 
may  be  exhausted  in  from  io  to  30  minotaa:  Ike  Adi  lube  rnu.'.t  not  bo 
uf  KTvatcr  calibre  than  j  miltim^lres.  and  bad  better  be  of  2\~2^  miUi* 
mitres  only.— C.  K.  A.  WaiOHT,  B.Sc. 

Sulphur  in  Pyritea.— Tn  answer  to  F  W.  W,  I  bccto  point  out 
th.1t  if  it  is  not  required  to  obtain  the  absolute  rjusntity  of  sulphur 
mi  l  with  in  pyrites,  a  pretty  near  vslimate  of  the  x  alue  oi'  thr  mineral 
for  ur.c  m  the  manufacture  of  sulphuric  acid  may  be  nblaioed  by  taking 
a  fair  average  sample  of  the  pyrites  ground  to  an  iaipal|MUaMlMde«k 
wei^h  r>fT  25  to  3,1  ):rain9,  and  expose  tnese  on  a  flat  platiimili  dub,  beat 
in  a  thoroughly  heateil  m  ifile  to  prcltv  str  mc  incandescence  for  two 
or  throe  ho;n  ;  1;'  n  1  mufllr  !s  .1!  h.tn'.i  .i  •.•.0  'i!  jvx  flame  xvill  answer, 
and  alter  coolin;^  the  Inxi  in  xvci^ht  may  be  taken;  but  this  method  is 
not  to  be  uMd  but  a:;  an  appranimalive  estimation;  the  anatysis of 
pyrites  1'  r  sulphur  requires  many  precaetions  to  yield  good  and 
reliable  results  ;  of  course  tbe  aiilpbar  ia  oxidiaad  to  aalpburic  acid, 
and  the  latter  estimated,  and  firom  tMa  reult  the  aownnt  of  totpbur 
is  calculated.— np.  A  A- 


MEETINGS  FOR  THE  WEEK. 


Tt'Eas AY.— Royal  Institution,  3.  Profetaor  Tyadall,  "OathaOia- 

cevwica  of  Faraday." 
WBBXHOAr.'— Meteorological,  7. 

  Society  of  .\rn,  S. 

  Lnndon  Institution,  6J. 

TMuatOAV.— Royal  Institution}.  Profcaior  Tyadall,  "Oa  tilt  Dig* 
coveriea  of  Fanday."  « 

  Royal,  S}. 

^—       /oclnpical,  4. 

— .       Chemical,  8.   *' On  Some  PointaofChemtcal  Oatdogy." 

By  David  Forbes.  F.R.S.,  F.G.8..  P.C.8. 
^—       Royal  Society  Club,  6. 
FUDAV.— Royal  Institution,  S.  Rev.  M.  W.  Mayow,  "  On  Macbeth 
and  Hamlet." 

SATntUY.— Royal  Institution,  3.  Profetaor  Koaeoe,  "Oa  tbe  Non- 
Metallic  Elements." 


TO  CORRESPONDENTS. 


CommMntVafiont  Aitrr  bren  rretive^/ram  Joban  Sitrensen j  T.  CtiiT- 

0.  Hopkinson :  J.  Ruceley  ;  P.  L.  DijEs  («^th  Inelosurel ;  A.  ChorltOO  ; 
K.  Whittinpham  ;  Prfrfexsr^r  Wanklvn  ;  F..  F.  Jones  (with  enclosure): 
H.Oxland:  n..»;..ld  Cimpbell  ;  H.  Hii,!,  W.  l-ilix;  T,  F.  Thorpe:  H. 
Stephenson  mith  enclosurcl;  J.  Dempsey;  \V.  SchoAeld;  F.  Sart 
ix\iih  enclosure);  W.  Harding:  W.  Valentin  (with  enclosure);  M. 
I'hillips  :  K.  Smith ;  V..  B.  Marten  I  with  encloeurcl ;  W.  Hofmann  -  O 
Kcrl ;  H  J.  Helm  ;  Marshall  Hall ;  H.  R.  Williams  Sc  Co, ;  W.  Bird 
llerap.ith.  M  D.,  1",R.S. ;  J.  Taylor;  Lord  Sac^x  lUc  Cecil;  A.  H.  Allen; 
J.  Marpirs  ;  J.  t,  l.ee  ;  F.  Shaw ;  D.  Forbes,  F.K.S.  (with  enclosure)  ■ 
Mnltershead  A  Co.  • 

Hooki  KVcriifff.— "ChrmiealWotesfortteLeAtr?Roem.  On  Heat, 

1,  ax»^  of  Chrmicil  Cnmbinstion.  and  Chrn- ixtrv  01  ih-  Non-Metallic 
Flemrnn,"  hv  Thomas  Wood.  I'h.I)  .  F.C  S..  Ji  I  eilition.  London: 
Lun<;mans  &  to. ; "  The  Transference  of  the  Telegraphs  to  the  State," 
by  Joha  Stapbeo.  Loiidaa:  Longmana  di  Co.;  "  Brief  Extra  As  of 
Kei'ortson  Boiler  Ex  plotloaa  in  lt(9.''by  Edward  B.  Marten ;  *■  Minntea 


of  t>i<ice«lingaal  iha  B«tmHdia«y  Itcatinc  of  Shareholders  of  the 
Adantic  T^traph  Company"; "  MiMnne  SctoMliqua. ' 
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Advertisements. 


r  Chemicaj.  Ntwt, 
I     Feb.  14. 1S6I. 


Paris  txmuiTioN  Two  Gold  Mrdals. 

T  lebig's  Company's  Extract  of  Meat,  as  dis- 

M-J  dBgHMbad  from  "  Liebig's  Extract  of  Meat, "  which  name  U 
daUy  man  wmi  far  all  Mm  of  extraAi.  Wuraaud  imuiM  ud 
of  pcrfeA  tULrtmr  hy  Baron  Licbig,  whose  tienattitc  it  on  erery 

genaine  jar.  Cheapest  and  purest  stock  for  S<iupm.  Rnlreea  and 
auccs,  highly  strengthening  (or  Children  and  Invalidit.  i  lb. 
Its,  J-lb.  75  Od,  J  lb.  i-oz.  2s,  equivalent  to  id.  half-a-pint 
01  best  bec(-tca.  Retail,  of  all  Italian  Warehuusemen,  Chemists 
and  Grocers.  \Vhuie:>a]c,  of  Crocsc  and  Blackuell  ;  K.  Lazenby  and 
Sons;  John  Burgesa  and  Son;  Barron,  Harvrys,  and  Co.;  Barclay 
and  Sons ;  Burgoyne,  Burbidge*,  and  Squire ;  Wm.  Kdwards ; 
M. E.  Foster;  Langtnns,  Scott,  and  F.;ldcn.  S.  Maw  and  Son; 
Q.  S.  Pcdier;  T.  and  H.  Smith  .inci  Ci>..  LuiiJon;  Duncan, 
Plockhart,  and  Co.;  John  Macluy;  H.  C.  Haildon,  Kdinbureh ; 
Sttsthalli  Sm.  and  Dmbm^L  Blnimilham ;  Wm.  Smecton.  L«eda: 
XainiM  and  Co..  and  B.  WCtHNtm.  Liverpool;  Mottershaad  and 
Co..  Manche<itcr;  W.  ProAnr  atld  SOR,  N«wcaatl«>lUMHi>T]nM ;  all 
Wholesale  Houses,  and  of  LieW^a  BxtftCt  of  Meat  CMHpnny 
(Limited),       Mark  Lane.  E.C.   _____ 

r.  j.   TeniMint,  Geologist,   149,  Strand, 

Londoa,  W.C^  can  nppiy  Etemcalaiy  Collaaioaa  of  Mtneralt, 
Rocin,  and  Fottita,  to  iltitttrate  tiMrWocfct  of  Analcd.  LynV,  Joke*, 

and  others,  on  the  following  tern)* 

100  Small  Sprci  intn".,  in  Cabinet  with  Three  Tra>  s  . . . .  £l   2  o 

200  Specimenn,  larpcr,  in  Cabinet  with  Five  Traya   5  5* 

300  Specimen.il.  larger,  jn  Cabinet  witb  Bight  Dniwm  ..  lO  M  O 
400  Specimens,  larger,  in  Cabinet  with  Twelve  Drawwa..  MOO 
Mnra  extensive  Colleftions,  either  to  illustrate  Mineralogy  or  Geo- 
logy, at  5010  300  Guineas  each,  with  every  requisite  to  assist  those 
commencing  the  study  of  thtaa  intcreatiag  branches  of  Science,  a 
knowledge  <>i  which  afltatdB  M  mcb  ^auwata  tiM  tiavkllcr  la  all 
narta  of  the  world.        _       .  «  .  . 

^•tlwawraasPHMiveCMIsabNW  aoaw  of  tin  ■|wcliiM»a  an  rare, 
awUBnora  trntmSu^ 

Water-glass,  or  Soluble   Silicates  of  Soda 
sn<l  Cotith.  in  Urce  or  amAll  auaaiitin,  and  cither  aolid 

AiMsfc  ChMBical 


Tater-glass,  or 

an<1  I'ota^h,  in  lar| 
or    in    M  Ijti  III,    jt  ROl 
Woriis,  Manchester. 


Me  or  •mall 
BBRT 


qaanltticii 
RUUNEVS,  ' 


PATENTS. 

R.  VAUGHAN,  F.C.S.,  Mcmb.  Soc.  Arts, 

British,  Foreign,  and  Colonial  PATENT  AGKNT,  54, 
Chancery  Lane,  W.C.,  gives  special  attention  to  Inventiotis  con- 
aeaed  with  Chemialry.  MctatlurKy.  and  ^lining.  Prc\tsioi>al  Proiec- 


M 


"CANDL-BS.  gLvCBRINB  AMD  SOAfi;  A  GcM  Medal  waa 
awarded  at  tlic  Parla  Exhibition  to  Pn'cc'k  Tatent  Candle  Company, 

Limited,  for  "  Candles,  Glycerine,  and  Soap"— the  4inly  one  to  any 
British  Exhibitor  for  Ihcje  three  thint;'^  ci'mlMne<).  The  chief 
Candles  of  the  Company  arc  their  "  BF.LMONTINE  "  and 
"PRICES  PARAFFINK"  for  those  who  matt  have  the  estreme 
transparency  of  pure  ParafKnc;  their  GOLD  MEDAL  PALMK 
TINE"  ami  "  SHERWOOD  PALMITINR"  for  thoee  who.  while 
desiring  candIrN  uf  great  beauty,  require  also  steady  bri:ii.ir.y  of 
light  and  frrcrfom  from  smoke  and  imcll  ;  their  gtiod  nld-faxhioned 
"BELMONT  .SPKKM  AND  \V.\\.  arul  ■  HEST, '  "  .No.  2,  ■ 
"No.  3,"  aad  '  DATTtKSKA"  COMI'OSITI'.S  for  th.ise  «ho 
ravriM  OlrtT  peHaA  haodillg  without  cannf:  for  transparency:  and 
their  "CHAMBER"  Caitdlet,  hard,  and  of  ^imall  diameter  to  avoid 
the  dropping  nf  irrea^r  uhen  carriciJ.  Their  new  toilet  s»ap, 
'■PRICKS  SOLllJll  II  D  GI.YCEkl.SK  '  contains  half  itswcichi 
of  th<  'r  :{isti!kd  Glyirtine,  and  should  be  the  one  toilet  aoap  in  use, 
esprcniiiv  in  winter,  becaoac  of  it>  adminMa  afcdla  in  ftcvcatlng 
chappinj;  of  the  handa  and  face.  There  ought  alto  to  be  In  every 
hoiMC  one  of  the  sealed  bottles  of  their  patent  distilled  Glycerine, 
known  everywhere  as  "  PRICE'S  GLYCERINE,'"  two  or  three  drop* 
of  which,  mixed  with  thfrc  nr  f  mr  timis  as  much  ".iter,  will  in  a  day 
or  two  remove  chapping'  uml  r  ■.if;hr.i  '-s  nl  vVin  wlr-thrr  nf  ,idult«  or 
children;  and  when  this  ii,  effected,  a  ringlc  drop  of  the  undiluted 
GljTcerina  amiUed  oncn  a  day  will  prevent  the  recurrence  of  the 
chapping  and  rotighnees.  Insist  on  having  "Price's  Glycerine" 
in  toa  Company'*  own  scaled  bottles,  quantities  «f  cheap  im- 
pure Glycerine  being  now  sold  in  the  shops  be^JUM-  ^f  tht  1  ,i  r.<te 
at  which  the  dealers  can  buy  it  In  compariao-t  with  Price's.  All  the 
good  medical  auihoritica  abraad  aawcU  aa  at  hoaie  order  ■'  PRICE'S ' 
a*  the  one  only  Glycerioa  to  be  uad. 

"PRICE'S  NEW  PATENT  NIGHT  LIGHTS  "Car  burning  in  the 
wide  glaaaea,  are  btOewed  to  be  the  very  beat  Night  Lights  made. 
"PRICE'S  CHILD'S  NIGHT  LIGHTS^ars  kaoura  evcqrwhcrc 
and  are  excellent  for  burning  withoot  a  glaaa.   


CANDLES.— A  HtitT  to  PuacnAsaas.— Do  not  maho  am  that 
you  know  what  price  you  are  pa>HnK  per  pound  for  your  candica  nntti 
you  have  stripped  them  and  put  thrm  in  the  scale.  Sumc  candleit 
are  right  weight  without  tlir  «r.ipp<.t.,  .Mune  »iih  nuKiirjiely  thiclt 
wrappers,  5.i>me  with  very  thick  wrapnem,  and  sonic  are  not  nearly 
right  wciK'ht  uith  wrappem  however  thick.  Paica'a  "  Gold  MaoAL 
PAi.yiiisE,""SMKRW(>ot>l'Ai.MiTi.sfi,""Bei.»ioiiTSM««i,"and  "Bat- 
MojiT  Wax,"  "  Uasr,"  "No.  2, "" So.  3," and  "'BATTaasEA'  CuMro- 
■  ITKS."  "  Pkicl's  pAMArMNk, "  and  "  B"ii.»ioMTiNa,"  and  all  the  other 
candica  ol  Price'a  Candle  Company  (Umitcd),  are  full  weight  withoot 
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ethylated    Spirits.  —  David    Smith  Kidd, 

Licenced    MaVcr.    tommcrcial     Street.    Shorcdileh,  MX, 


Also,  FINISH,  FUSEL  OIL,  and  RECT.  NAPHTHA. 


MURRAY  AND  HEATH, 
OPTICIANS,   Ac,   TO    HER  MAJESTY, 

69,  II'KMVN  STRKF.T,  LONDON,  S.VV. 

J.imc'i";  Street;,  L.itc  "f  4;,,  I'iccadiljv- 


froi 


St. 


L.i!c  .'f  4-,, 

MUKHAV  AND  HEATHS  l.MPKOVED  SEA-SIDE  POCKET 


MICROSCOPE,  with  or  without  Tripod  Stand. 
The  NEW  PIVE  GUINEA  STUDENT'S  MICROSCOPE,  with 
Eve  niece  and  Two  Acraatalie  OUoet-^a 
ai.SOCULAR  and  other  MICROSCOf 
SCOPES,  die.,  tut. 
CatalogMaMi 


>PBS.  UICROwSPBCTRO- 


I'KACTICAI,  CHEMISTRY. 
Labi>rator>',  Oo.  f  in»  cr  Street,  Bedford  Square,  WX, 

Henry  Matthews,  F.C.S.,  »  mepttcd 

to    give   InstniAion    in  alt  branches  of  PRACTICAI. 

CHEMISTRY,  particularlv  in  its  Application  to  MEDICINE. 
AGKICI  LTUKE,  and  CU\1MERCE. 

The  Laboratory  is  open  dail\.  c\ccpt  Saturday,  from  Ten  to  Five 
o'clntk ;  on  Saturday  from  Ten  till  One  o'clock  ;  and  from  October  to 
March  on  Monday-  and  Friday  Evenings  from  Six  to  Nine  o'ctoclt. 

Mr.  Matthews  is  also  prepared  to  undertake  AN.^I.YSES  of  every 
tieacription. 

For  Particulars  and  Prospe<\uses  apply  to  Mr.  Henry'  Matthews,  at 
e  T,.   aboratory.  Go,  Gowcr-strcct,  Bedford  Square,  W.C. 

Instrudlion  in  PraifUcal  Chemistry  and  Evening 
Claaaea  for  the  Study  of  Chemistry,  Botany,  Materia  Mcdica,  Ac. 

TO  PHARMACEUTICAL  AND  OTHER  STUDENTS. 

Mr.  J,  C  URAITHWAITE,  lor  thirteen  years  Principal  Instrae- 
tor  in  the  Laboratories  vi  the  l'hiirmaccu!i>:al  Society  of  Great 
Britain,  and  Dcmor. .tr.it nt  I'iMuIil.,!  l'hjtin:ic>,  Pliarmaccatical 
Latin,  &c.,  u  ihhcs  to  inform  hi  i  old  Pupils  and  others  that  he  con- 
tinues to  devote  his  whole  attention  to  Education.  The  Sessioa 
Ibti-  -l!><>8  Hill  commence  on  the  lit  of  OAober,  when 

Mr.  HRAITHWAITE'S  Laboratory,  which  has  been  enlirgtd 
during  the  receis,  will  be  re-opcnrd  at  10  a  m.  for  Iniitiuciiur.  la 
Pradical  Chemistry  a*  applied  to  Pharmacy,  Medicine,  Analysis.  &c 
Puaila  can  eater  at  any  pnnod.  Ttima  Moaenia. 

THE  CHEMICAL  and  TOXICOLOGICAL  CLASS  meets  at 
usual  every  Monday  and  Thursday  Evening,  at  8  p.m.,  commencing 
0«ober  3rd. 

The  LATIN  CLASS  for  the  reading  of  the  PhannacoMia,  Phgrai- 
cians'  Prescriptions,  &c.,  every  Tiinday  and  Priilay  ftnmtmf,  it  ly  n 
commencing  (X'tobcr  ist. 

The  BOTANICAL  and  MATERIA  MEDICA  CLASS.  Ctor 
Wednesday  and  Satuidav  Evirinj;.  at  S  p.m.  The  usual  EXCUR- 
SIONS for  the  STim'  of  PRACTICAL  liOTANY  nillcomaMKe 
at  10  a.m..  October  jnd. 

Fee  to  cither  of  the  above  Classes  Haif  a  Guinea  per  MeaUhile 
the  Botanical  Excursions  only.  Half*a-Cuinea  per  Eight  Leaaoat, 
payaUa  tn  advance.  Pupila  can  enter  at  any  period. 

Addrcaa,  54,  Kentiah  Town  Road,  N. W. 

Mr.  Braitliwaite  receivei  a  few  Pupil*  10  board  in  hi*  houae. 

Berners  Co!Ic};e  of  Chemistrv.  —  Hxperimcntal 
MILITARY  an.l  NA^  AL  SCIENCES,  uiulcr  the  direttioa 
of  Professor  E,  V.  GAKUNEK,  F,e.S«&c.,  of  the  latC  Rtyal  Poly- 
technic Iniititution  and  the  Koval  Natal  College. 
The  Laboratory  and  Claaa  itooma  are  open  daily. 
Especial  faciliiieafor  peraoaa  pnparitig  far  r~ 
exami  nations. 
Private  Pupila  will  find  every  convenience. 

Aaaljraea,  Assavs,  and  PraOical  Inveatigaliona  conneAcd  ertik 
Pataata,  Ac.  conduced. 
Per  particular*,  Ac,  apply  to  Prof.  E.  V.  G.,  44.  Bereera-atreel.  W. 

Silicate  nf  Soda  in  the  state  of  Soluble 
glass,  or  in  CONCENTRATED  SOLUTION  of  firu 
quality,  suited  for  the  wtaiHrfaftiire  of  Soap  and 
supplied  on  beat  term*  by  W.  COSSAuE  aad 

Soaperv,  Warrinijton, 

Lond  on        -  v-.  CLARKE  and  COSTE,  41,  Si,  Maiy-at-llili 

Tower  Street,  E.C.  who  hold  stock  ready  (or  delivery. 

8vo,,  Coloured  Wrapper,  93  pp.,  price  l». 

Disinfed^ion  and  the  Prevention  of  Disease, 
Uy  HENRY  BOLLMAKN  CONDY. 

"  Mr.  Condy  has  cnlarijed  upon  his  programme  in  a  manner  which 
will  render  his  bonk  acteiitabtc  both  to  the  mc:!l<;al  profession  and  the 
public  at  larcc.  He  appends  apccial  dircCtioos.  among  olber  thing*, 
isr  the  tcatiag  -         -  ..  .  . 


aadalhar 


iaiparMca.  Iho  patiAcatiaKot 


ig  of  water  for  ,  

water,  the  testing  and  purificatlen  of  the  air  of  room*,  the 

of  air,  .V:r.-  hv  mrans  of  his  fluid." — Mrd.  Timtt  mml  Gtutttr. 

"  The  IjooI;  rlr  .rrvf,  j  more  extended  review  than  our  limited  space 
alTords.  This,  howi  vcr.  «e  thin',  it  ripht  to  add,  our  eonvictifin,  via., 
~-that  the  alkaline  pcrmani>.in«tes,  at  purlliera,  disinfectants,  aad 
deodorisers,  are  supcn^  r  to  anv  others  «c  are  yet  acquainted  with, 
and  that  they  arc  pcric^tiy  htt<  .I'toaccampUah.  under  the  dire<kiea«f 
roan,  in  hi*  limned  %phere  of  action,  tvhat  oxona  effiAa  la  aalaia.**— ' 
Jiff  (.and  For.  Mt^tco-Chir.  Rttitw.  ■ 
Londoa :  Robert  Hardwlcke,  192,  Piccadilly. 
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CRYSTALLOGRAPHY  AND  THE  BLOWPIPE. 
Br  Ckftein  W.  A.  ROSS.  It  A. 

Some  new  and  apparently  incontrovertible  fad*  deduc^ble 
bom  the  vesicular  fcadioBi  obwrvcd  uA  reeoided  by  me. 
would  leem  to  be  :— 

'  >.  Every  inorganic  substance,  chemical  or  miMialogicali 
ctyctalliMS  inevitably  from  iu  aolution  in  borw* 
1.  Tbete  cmuUiationa  are.iio^  iionuMrphoat. 

3.  ThoM  ittbsUMces  wbtcli  ciyiuUiee  sooneM  wn  most 
deiiqtiCKcnt. 

4.  CryatallitatiM  «l««y«  precedes  ddi^aiKeiicc. 

5.  Alkaline  are  more  ctystaltiMble  ami  morej  deli- 
quescent than  add  salts. 

6.  There  seem  to  be  lufo  dislinet  kinds  of  cr)'stallisa- 
tion  in  nature,  having  widely  differing  forms.  One,  the 
primary  kind,  in  which  every  clement  and  every  com- 
bination of  elements  has  a  crystalline  form  pecul'utr  to 
itself ;  the  other,  or  secondary,  the  aggregate  of  many 
prim.ary  forms,  ir.  which  the  crystals  are  fur  the  most 
part  isoniorphoiis.  as  recorded  by  .Mitscherlich.  Supposing 
this  hypothesis  eorrecT,  snow  and  ice  arc  familiar 
examples  in  which  the  difTcrcnce  of  the  snow  crystals 
would  correspond  to  some  difference  in  thr  ccimposition 
of  the  drops  of  water  of  which  they  are  formed.  Whatever 
may  be  tne  value  of  these  deductions,  there  can  be  no 
doobt  that  in  order  to  describe  vesicular  crystallisationSt  a 
very  different  nomenclature  mast  be  employed  from  that 
ucad  ill  ciystallograpbical  works. 

t  ■odn  found  alao,  from  the  extraordinary  resemblance 
off  moat  of  theae  new  crystalline  forms  to  those  of  the 
vefetable  world,  that  the  only  clossology  applicable  to 
them  would  be  one  derived  from  that  useia  in  botany.  I 
therefore  propose,  with  great  deference,  the  adoption  of 
the  following  terms  to  enable  observers  to  record  their 
observations  tintil  some  more  complete  or  better  system 
mtf  bo  eminciated  :— 

A.  With  Tcfcrauf  to  the  Vesulc. 
t.  Dittpkawna,  quite  transparent ;  <D.t 
a.  Diaphatuh*dam»t  •lightly  clouded,  but  partially^ trans- 
parent; (D.N.) 

3.  Diaphaehrmimtt,  clear,  but  coloiired ;  (D.C.) 

4.  Diapkanunetuous,  clear,  but  having  a  moist  or  oily 
look:  (D.U.) 

5.  Ntbuhus.  cloudcdj  over  thickly.'crystala  not  dittin- 

guishable  ;  (N'.i 

6.  Xebulunctuutis,  clouded,  and  baving'a  moist  or  oily 
look:  (N.U.) 

7.  Lumrncbulous,  clouded,  but  crystals  distinguishable 
by  tr.ir.smiued  light;  1I..N.1 

8.  Chromcntbulous,  in  which  the  vesicle  is  at  first  Dia- 

fhanoHs,  but  colouring  matter  appcan  in  the  ciystala 
afterwards;  (C.N.) 

B.  With  nftrfme*  t»  the  eryttntt, 

1.  Zamaltt  having  rings,  like  exogenous  wood;  (Z.) 
Ex.  abiflf  of  the  metals  of  Group  3  in  chemistry. 

2.  Areelait,  an  aggregation  of  rnnate  crystals,  like  a 
tcsselatcd  pavement ;  (A.)  K.r.  Magnesium. 

3.  Acrogtnatf,  fern  shaped  ;  (Ac.)  F.r.  Ccrite,  &c. 

4.  AcieulaU,  like  needles ;  (Aci.)  Ex.  Antimony. 

5.  CamfumkUatt  like  the  flower  emnolmlut ;  (C.)  Ex. 
Soda. 

6.  CiliaU,  having  fine  hairs  or  fringe  sft  the  maigjo ; 
(Ci.)  £jr.  Lead. 

7.  Discmdate,  like  a  disc  of  polished  Steel ;  (D.)  Ex. 
Tungstic  acid— in  Wolfram. 

8.  DtHdroOtte^  like  winter  trees ;  (De.)  Eg.  Silicates  of 
theidknlles. 


g.  DijfoMfWfa/^  discs  having  a  star  in  the  centre;  (D.8.) 
Ex.  Potash. 

10.  Digitatf,  fingered  ;  (Di.f  Ex.  Apophyliite. 

11.  Fili/ormatf,  thread-like;  (F.)  £».  SiUcic  flcid. 

12.  Florate,  flower-like;  (Fi.) 

13.  Giiitat4rMUiU  irtqpilar  rings ;  (O.)  £jr.  Chloride  of 

platinum. 

14.  Grammatet  like  hicro^yphkal  letters;  (Or.)  B*. 

Arsenic. 

15.  llypocrate,  salver  shaped  ;  (H.) 

16.  Macculnte,  large  irregular  rings  ;  (M.) 

17.  Palmate,  like  the  leaves  of  a  palm  tree;  (P.) 

18.  Phimosatt,  feather-like  ;  (PI.) 

19.  Rttitulatt,  a  net-work  of  veins;  (R.) 

20.  5/W/a4f,Ukea  star;  (S.)  Ex.  Silver. 
It  will  be  seen  that  among  the  examples  given  I  Imm 

left  some  deficient.  This  has  occurred  precisely  from  tb*^ 
want  I  am  now  endeavouring  to  snpply^a  syttematie 
arrangement  of  observation  md  reeora.  I  wrote  every 
one  of  the  above  terms  (taken  chiefly  from  "  Lindley's 
Botany  "I  with  reference  to  some  particular  vesicle,  but  in 
some  cases  I  did  not  apply  my  new  arrangement  to  the 
vckilIc  descrihctl.  And  ha\c  ikjw  therefore  forgotten  to 
which  vesicle  the  example  refers;  in  others  the  crystals 
were  not  siiiTKiently  de\eloped.  and  have  altered  sliffhtlv, 
as  in  the  c.ise  of  silica,  or  I  have  now  placed  the  crystal 
under  anoll;er  dei>oi;iin.^tion  found  afterwards,  which  I 
consider  more  expressive  of  its  appearance.  Silica  at 
first  appeared  like  a  number  of  short  marks  or  hiero- 
glyphics scattered  over  the  vesicle  at  hazard,  these 
shortly  after  grew  into  elegantly  grouped  filaments  or 
threads,  having  something  like  the  appearance  of  minute 
branches  or  twigs  of  a  tree,  and  I  am  therefore  half 
inclined  to  change  the  term  for  silica  again  tO 
"  dendroidatc." 

It  is  obvious  therefore  that  it  is  only  by  the  agreement  of 
diflimnt  observers,  pursuing  the  same  system  of  obttrva- 
(ton  and  tuinf  «  simiim  giottohgy,  that  the  rnl  viJtaie  Of 
these  crystallisations  as  analytical  agents  will  be  obtain- 
able. I  am  all  bat  convinced  now,  net  only  that  theae 
primary  crystallisations  are  iaomorphous,  but  that  the 
slightest  change  in  any  of  the  constituents  of  a  salt  will 

difference  in  some  pari  of  the 
'Ihu'i  cr.u^tic  potash  combined 
w  ith  h-ihca  onlv,  clouds  t>\ t r  [i.e..  ciystallises),  deliquesccf , 
and  indeed  vanishes  .ilrr.<i!-t  immcdiaii  r<  .ifiuj  II  is  formed. 
In  borax  it  clouds  over  unctuously,  and  shows  discoistcl- 
late  crystals.  Carbonate  of  potnsh  clouds  ever,  and 
deliquesces  in  a  very  considerably  longer  time,  and  the 
crystals  are  alsii  distir.cth-  r^ferahle  to  the  term  i/i'.. 
coisldlatf.  Chloride  of  potassium  clouds  over  very  shortly 
also,  but  tl;ere  is  apparently  no  deliquescence,  and  no 
crystals  arc  distinpuishable.  The  first,  second,  and  third 
of  these  vesiclfs  1  therefore  call  nebulunctiwiis,  the  fourth 
nebulous.  Again,  the  only  substance  the  formation  of 
whose  crystals  I  have  yet  found  to  colour  the  pre- 
viously diaphanous  vesicle  is  ferrocyanide  of  potas- 
sium. A' chemical  gentleman*  and  myself  imagining  that 
the  mnogen  could  not  possibly  have  been  retained  under 
the  neat  of  the  blowpipe  flame  in  charging  the  borax 
bead,  I'blew  •  vesicle  containing  carbonate  or  pousli, 
and  a  saturation  of  oxide  of  iron,  but  the  result  was  a 
diaphaehronwus  instead  of  a  ehromeuebuloin  vesicle,  and 
the  crksta?s  were  different,  although  both  exhibited  tie 
discoisttllAte  forms  of  potash. 

Thus,  if  these  crystals,  .ts  I  believe,  respond  to  the 
very  slightest  chant;e  made  in  the  cumposiiioii  of  their 
ocmponcnt  parts,  but  reiri.iin  isomotphmis  rn  the^e 
eaiiipvnent  parts  are  iitvu  lr.hl'  inninfiuiin!,  h  t  \;,!tiit 
that  nothing  could  be  more  invaluable  to  the  chemical 
analyst  thmi  re.iaions  BO  delicate  as  these,  made  by  the 
hand  of  nature  herself. 

I  have  now  to  record  a  circumstance  so  remarkable  that 
I  almost  hesitate  to  put  it  on  paper,  and  yet  I  believe  it 
to  be  a  fad,  namely,  that  most,  il  not  all  the  metals  under 
Croup  III,  of  the  chemical  arrangement, not  only  produce. 


exhibit  a  correspont!mg 

pr!mar\'  c rvstallisat-(in. 
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Crystallography  and  the  Blowpipe. 


(Chemical  Nt«s« 

1     Feb.  ai,  " 


ft»  I  stated  in  my  last  paper,  SOIiat«  disee  like  sedions  of 
exogenous  wood,  but  that  these  ringnutMnlly  grow,  each 
ill  a  cftiiuH  time,  exactly  as  they  do  in  vood,  sulntituting 
weeki  or  iliii  J  for  ye<irs,  so  that  the  <i^e  of  one  of  theie 
trystnli  m/t  hi-       .-rl'in-,  J  l:kr  Ih  l!  ./  n  !r,  ,-. 

I  will  ni)\v,  with  vciiir  pcrm:s<;i(in.  iTi.ikc  .1  f>jv,'  rciiiarks 
regardiiij;  mdlxiidcnum .  1  ht'  p'.>\\  Jercd  on.'  m<  Ivbdenite 
vieldinp  nn  siiveral  occasions  a  u.-h'ilou  f  vrMcic  In  as  short, 
if  not  a  shorter  tinu-  thnn  the  alkalint  f.irths,  I  was  led  to 
esaminc  this  metal  more  closely  than  I  would  otherwise 
have  done.  Profcs'^or  Hloxam  s.-ivs  in  his  valuahle 
work  on  chemistry  (page  '  The  hlsnlpbide  of  molyb- 
denum {molybdenite)  is  roaiicd  in  .lir  <7<  ft  dull  red  heat, 
when  sulphurous  acid  is  evolN'ed,  and  molybdic  acid 
(M0O3)  mixed  with  oxide  of  iron  Is  U/t,"  but  both  myself 
md  Mr. Charles, chemical Mtittant  at  the  R  .\.  Institution 
■t  Woalwi<b«  fail«l  10  drive  offcdmpUtL-ly  the  SO3  from 
this  on  after  ten  minutea  or  quarter  of  an  hoar  of  the 
itroofeet  toatting  in  a  fierce  blowpipe  Same.  I  howevw 
oliCatiMd  to  a  pipe-day  cnicible,  from  this  proeeas,  crystals 
of  the  ie*called  *' molybdic  oeid.'"  On  rabbinic  theie 
crystals  with  moistened  test-papers,  (hey  ^ve  neither  an 
acid  nor  alkaline  rea&ion.  I  fnund  a  similar  account  of 
molybdic  acid  in  Miller's  Chemistry  to  that  above  -^vcn, 
and  going  further  back  (to  Brande,)  that  Schce?e,  the  His 
coverer  of  the  metal,  had  employed  the  bis-jlphidr  imohb- 
dtnite)  in  his  experiments.  It  then  struck  mc  thai  the 
SOj — supposed  to  he  eliminate  J  had  perhaps  combined 
with  ammonia  .ind  the  oxide  of  inoh  hdcnum  to  form  the 
"  molybdcn.ite "  of  that  alkali,  antl  Mr.  Charles  and  I 
tested  the  salt  so  called  in  the  laboratory  here,  which  wc 
found  to  give  a  strong;  sulph\ir  rcTCtion  on  sil\cr  foil,  .ind 
with  barium.  1  think  therefore  it  would  be  worth  while 
to  re-investigate  the  properties  of  this  metal. 

The  follo>ying  vesicles  last  made  by  me,  I  have  laid  in  a 
tray  according  to  ttieir  chemical  arrangement,  recorded  in 
the  following  manner  after  my  system,  and  I  quote  them 
here  that  they  may  serve  as  a  guide  to  intending  observers, 
the  leanlts  of  whose  labours  I  should  be  glad  to  see 
pablidied  in  ibe  CmmtCAL  News. 

Vtsidn  made  Feb.  8,  i86S»  in  Bwajt. 
Group  I. 

1.  Ammonium,  Chi.,  9th,*  L  N.  iC.  2nd  S.)t  The  two 
orms  appeared  almost  simuUarteously. 

2.  Pt)f(H.u«m.  cau<;tic,  Sth,  N.U.  (D.S.) 

3.  {iodium,  carb.,  bth,  N.U.  (C.) 

Group  II. 

4.  BonMm.  cl..  9th,  D.N.  (  ).  Crystals  not  yet 
dlstingttisbable  by  poclwt  lens. 

5.  CoJrnnn,  oxalate,  ftb,  H,  (  )  Ctystala  not  yet 
distlmmlshable  by  pocket  lens. 

0.  Sagiumm,  carb.  Vesicle  not  blown  till  jjth. 

7.  StroHfia,  carb.   Vesicle  not  blown  till  rsth. 

Group  III. 

8.  Alumina,  corundium.    Vesicle  not  blown  till  15th. 
g.  Chromium,  oxide.  i2th,  1).  1  S.  Fl.t 

10.  Cobalt,  oxide,  iQth,  D.C„  (IX  11}  Crystals  not 
distinguishable  by  transmitted  light. 

11.  /row,  oxide,  loth.  D.  (D.Z.  and  S.)  A  peculiar  blue 
colour  by  rr(lfcl,  d  lii;ht. 

II.  Mangamsf ,  oxide.  loth  D.C.  (D.Z.)  A  peculiar 
blue  colour  by  r.  fli  i  hd  light. 

13.  Nickel,  oxide,  loih,  L.N.  (D.)  Appears  to  deliquesce 
slightly. 

14.  Zinc,  carb.,  >oth,  D.  (D.S.) 

Gaour  IV. 

15.  Arsenic,  oxide,  lath,  D.  (Cr.)  Appears  to  deKqneice 


17.  Bismulk,  oxide,  loth.  L.N.  (D.  Fl.,  and  6.) 

18.  CodatlaM,  oxide,  MU,  D.  (PI.) 

19.  Capftr,  oidde,  loth,  L.N.  (n^  and  JkZJCt.\  The 
first  form  of  crystals  transparent^  very  vnoaoal  thing. 

20.  Gold.    No  vesicle  formed. 

21.  Lead,  oxide.  loth,  D.  (D.Z.Ci.)i 


28.  Jfenc«rv,^xide,  loth*  D.  (^', 

23.  PiaHnttmt  cMor.,  toth,  D.  (pj^) 

i^.  Silver,  oxide,  ijth,  D.N.  rS.'^  The  crystals  in 
myriads  a  little  larger  than  those  of  barium,  arc  dis- 
tinguishable .IS  the  small  Htars  of  astronomical  nebulas. 
The  colourinj;  matter  round  the  wire  ring  is  op.iline  with 
pink  transmitted  like  the  nohU-  opal. 

25.  Tim,  oxide.  lath,  D  (H  i  Crystal  stars  very  few  and 
far  between  op  to  date. 

Non-Uelals. 

«(.  SiHeon,  SiO^,  crystalfiaed  after  three  wedcs,  D.  (De.) 

a?.  0(Mvit>  saasoluie,  D.U.  (^[)     Both  fenaa  cf  ciys* 

tab  transparent. 
28.  Sulphur.   Vesicle  not  blown  till  15th. 

-Mthough  the  crystallisation  of  these  vesicles  has 
naturally  first  and  most  occupied  my  attention,  I  have 
not  by  any  means  given  up  the  idea  iof  cxaiii!n:n2;  their 
optical  peculi.iritieii)  \Mth  which  they  uerc  orifjinally 
made.  Although  I  ImI^c  not  an  apparatus  for  o1;<er\mj; 
them  in  polariticd  light,  without  which  it  is  impossible  to 
draw  many  valuable  conclusions  from  their  diffractivc 
phenomena,  I  could  easily  see  in  ibrnv.nj^  the  vesicles 
enumerated  .ibove,  that  the  light  was  rcfrai'ted  much  more 
by  some  than  by  others,  and  indeed  Dullond  s  discovery 
of  achromatism  was  based  upon  this  principle.  I  found 
that  tin  and  silver  were  almost  the  only  two  oxides  which 
yielded  n  pcrfeiSly  diaphanous  non  rcfradling  glass.  Lead, 
arsenic,  and  bismuth  were  highly  refradive,  and  sulphur 
even  more  so  than  these.  Chrominm  also  appeared  to 
give  a  clear  dase  where  blown  out,  but  its  colouring  Quali- 
ties would  of  course  prevent  any  useful  application  9>  U  t9 
glass  in  this  way. 

Wishing  to  ascertain,  as  I  had  before  observed  the 
development  of  ekrtncity  in  vesicles,  if  metals  in  this 
condition  assume  the  eiectro-positivc  or  negative  State, 
and  if  this  slate  afTeets  their  crystallisation,  I  blew  a 
vesicle  of  zuic  at  one  end  of  a  piece  of  platinum  wire,  and 
one  of  cof'pi  r  at  the  other.  To  the  ends  of  another  piece 
of  wire  I  affixed  similarly  a  vesicle  of  iron  and  one  of  tin. 
In  the  first,  the  :iiic  crj'stals  appeared  within  afew  hottie, 
of  the  eampanulate  order,  very  perfeit,  and  very  considera- 
bly larger  than  those  of  the  single  vesicle  ;  while  the 
conne^ed  copper  vesicle  had  comparati\-ely  few  ciystalSt 
and  so  small  that  I  cannot  distinguish  their  shape. 
Similarly,  in  the  tin  and  iron  series,  the  tin  crystals  appeared 
disproportionately  enlarged  at  the  expense  of  the  Iro* 
ones,  and  neither  of  them  bore  much  resemblance  to  the 
typical  crystals  of  atimle  vesicles.  If,  then,  the  vtritaic 
current  is  aAually  indiued  between  couples  of  vesicles 
under  crystallisation,  It  would  appear  to  be  in  the  reverw 
dire^ion  to  that  passing  between  the  elertrificd  metalsi, 
so  that  copper  in  this  case  becomes  cleftro-positjvc  to 
zinc.    Iron  to  tin. 

I  have  omitted  to  mention  that  difleren;  metals  produce 
primary   crystals  of  diflerent  magnitudes,  to 
which  the  Greek  letters  a,  /},  &c.,  might  be  u&ed. 
Weolwlch,  islh  Tthtwr, 

[Since  the  abc.e  was  written.  I  ha'.e  received  (on  the 
17th  February)  wi.at  I  cannot  but  consider  .ts  a  confir. 
mationofthc  hypotl.t  sis  here  adv:xnced.  .  I  argued  that 
crystallisations  formed  from  liquids,  as  acid  solutions,  &c., 
arc  of  the  isomorphous  (or  secondary^  form,  because  they 
occupy  more  time  in  formation,  i.e.,  aggngation  of  the 
r  rmary  forms,  whereas,  the  germ.s  of  cr^-suls  fomied  from 
fusion  by  Are,  must  be  produced  almost  mstantaneousiy  on 
coding,  t|>ei(  grewM>  aftqrwards  being  the  only  matter  ia 
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slightly. 
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niimcmy,  oxide.  Vesicle  not  bUram  till  15th. 


*  Date  of  cryinlliiation. 

-f  Wlicn  tbeiL-  .ir:  Iau  diiiiinO  f»rm!i  of  crs  &tal<i«ation, the  w<en<<  in 
timr  -will  be  shown  hv  a  ''»nd"  prcAxcd.  When  the  Aim  uraduaJiy 
.i^.utar  i  a  lecfMid  stia|x,  the  nitefierwiUbertBecdmNlrrtm  Srst  as 
■n  mrrcury. 

t  Piumxocilitif,  Compovad  ttraia  of  this  kiad  can  be  imc4 
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wbicb  time  n  concerned.    To  prove  this,  therefore,  I 

p!jn:;ed  a  liof  !>orax  icicle  (in  which  unfortunately  I  had 
uken  up  some  oxide  of  aniimonv)  into  a  tumbler  of  cold 
water.  There  w.is  no  .ipparcnt  ch.in<;;c  at  !irst,  aiul  I  laid 
the  vesicle  on  cotton  in  the  usual  way.  The  same  evening, 
I  was  delighted  to  tind,  on  examining  it  with  tl-.t  niicro- 
Kope,  indubitable  fonns  of  isomorphous  crystals — tetra- 
hedra  with  bevelled  edges,  hexagonal  planes,  and  a  most 
remarkable  combination  of  the  two  crystallographical 
tptKun  in  the  shape  uf  a  flower  like  a  cunvolvulus,  whose 
pembwwe  formed  of  the  ends  of  pritms.  Iht  rationale 
«f  the  cxperioMM  itemt  to  be  at  follows:— The  pyro- 
fTDona  cmtallisation  is  checked  by  the  plunge  into  cold 
irater.and  the  borax  being  soluble,  a  liquid  crystallisation  is 
corn' itiii.L'rJ.  Snow  crystals  bcint;  (althouijh  formed  from 
a  liquidj  of  the  primary  form,  would  appear  to  be  due  to 
the  rapidity  with  which  they  ace  fraxcn.J 


OS  THE 

ESTIMATION  OF  SULPHUR  IN  COAL  GAS. 

Br  WK.  VALENTIN.  Esq , 
Asamtimt  in  Ibe  K'^yal  CoUr^  «r  OKOiistry. 

SoLP But  ia  known  to  exist  in  coat  ^«  in  several  forms  of 

combination,  the  principal  ofA\'hich  is  bisulpliitic  of  c.irbun 
(CSi).  By  the  combuition  of  gas  for  domestic  purposes 
a  certain  amount  of  sulphnro\is  acid  is  formed,  which 
diffuses  itself  into  the  atmosphere  of  onr  rooms.  to{;cthcr 
with  the  steam  which  i.s  simultaneously  £;ener,"»ted,  ancl 
becomes  rapidly  converted  into  isuiphuric  acid  by  the 
absorption  of  oxygen  from  the  air. 

Advantage  has  been  taken  of  this  oxidation  nf  stilphur 
ieto  sulphur  acids  by  combustion,  and  u^cthodii  of 
qoaatitative  analysia  have  been  baaed  upon  it.  The  beat 
faiowii,  and  I  believe  the  most  (enerallv  employed  method 
far  the  quantitative  estimation  of  sulphur  in  coal  gas  is 
tiwt  devised  by  Dr.  Letbcby,  and  which  was  described  in 
tbi  C       'CAi.  N lAcs  of  I"cb.  14,  1863. 

i;.  capacity  of  ^aS  examiner  to  one  of  the  LdiuIoii 
gas  companies  I  have  had  frequent  oci  asi{>n  tu  libhcrve 
i^iat  this  method  oi  Dr.  I.<'{hcby"s,  which  rccuiiiincudii 
itself,  at  first  sight,  by  its  f;ii  at  snnplicity  and  facility  of 
execution,  docs  not  comply  with  the  requirements  of  a 
quoHtilative  test  for  sulphur  tn  coal  gas,  for  the  simple 
leaaon  that  it  never  tells,  even  appra«imately,  hotv  much 
tolphar  there  really  is  in  gas* 

this  arises  from  two  caose»-^vU.«  iaaperibdcombDstioa, 
sad  consequently  impericA  oxidation  of  the  sulphur  com- 
pounds contained  in  coal  gas ;  and,  secondly,  impcrfed 
condensation  of  the  sulphur  produds  of  combustion. 

Whilst  endeavourin*^  to  overcome  these  defects  in  TV. 
Letheby's  sulphur  test,  I  first  tried  various  b\irnei<i  that 
prumised  to  consume  the  gas  and  to  oxidise  the  sulphur 
lampounds  more  perfecily ;  but  I  found  that  I  made  but 
little  progress,  and  sometimes  obtained  even  a  lesser  per 
centage  of  sulphur  than  that  given  by  Dr.  Letheby's 
apparatus.  I  was  more  aucoessful  in  preventing  a  loss  of 
sulphur  arising  from  incomplete  condensation.  This  loss 
was,  however,  not  so  great  as  to  account  for  the  deficiency 
in  the  sulphur  indicated  by  Dr.  Letheby's  test  and  that 
given  by  more  perfcA  methods,  such  as  the  Boda-time 
process. 

Profeiisor  .\ndcrson.  of  Birmin;^hani,  who  bestowed 
much  attention  upon  the  method  now  gencralty  eni]iU)yeJ 
lor  estimating  sulphur  in  coal  i;as.*  and  who,  it  wuuid 
appear,  dire^ed  his  etTorts  princip.i'.ly  tnwards  a  more 
complete  oxidation  and  absurptiuii  of  the  sulphurous  pro- 
duds  that  pass  off  with  the  large  amount  of  non  condens- 
able Eiaeoaa  pvoduda  of  combustion,  sums  up  his  results 
MfoUowa: — 

*  "  On  DrfeO's  in  the  .^pp-iratni  j;rncrallv  used  for  ihc  1,  •  :ni; 
»>w  M  BiMtpbide  of  Carbon  in  Coal  Ou."    A  repnni  lium  the 


"  I.  That  a  single  (fishtail)  burner,  consuming  the  gas  at 

the  rat<  of  2i  cubic  feet  in  live  to  iiix  Iiourii,  effcds  its 
combustion  moat  completely ;  that  even  under  these 
circumstances  2  t  per  cent  of  the  sulphur  in  gas  canoot  be 
burned  into  sulphurous  acid. 

"  2.  1  hat  in  no  case  can  the  sulp'nurous  produifls  of  the 
combustion  be  wholly  recovered  where  condensing 
receivers  open  to  the  external  atmosphere  arc  employed. 
The  best  arrangement  of  apparatus  set  upon  this  principle 
loses  40  p«r  cent  of  sulphur,  and  the  aivattgement  given 
by  Dr.  Lctheby,  I  find,  from  the  same  cause,  lalways 
entails  a  loss  varying  from  tbree*fourtha  to  fbttr-fifthi  of 
the  bisulphide  sulphur  in  tfaecai<*' 

A^page  49,  referring  to  the  corroborative  <^aantitatlve 
results  obtained  by  iM.  }-.llisen.+  of  the  Paris  das  Workr, 
and  by  Mr.  I'vans,  the  tnj^ujttr  (if  the  Chartered  Cias- 
Works,  Professor  Anderson  again  st.Ues  "  th.at  by  the 
employment  of  the 'Leslie'  jet  and  open  receivers  not 
more  than  from  one  fuurth  t>>  one  lifih  of  the  biaulphide 
sulphur  of  coal  gas  can  be  estimated." 

After  f.iiling  in  various  attempts  to  convert  the  sulphur 
compounds  entirely  into  sulphuretted  hydrogen,  by  oassing 
the  gas  together  with  steam  over  heated  copper,  oc.  my 
endeavours  were  mainly  diretfted  to  eectire  complete  cooi'- 
hustion  of  the  gas,  so  as  to  obtain  all  the  sutphar  im. 
purities  in  the  lorm  of  sulphuric  acid,  and  not  as  sulphur- 
ous  acid,  as  I  had  observed  how  difficult,  or  rather  how 
impossible,  it  is  completely  to  ox's''  ;  a  mall  quantity  of 
sulphurous  acid  ditTus«d  throujjhout  a  iarjje  aniouut  of 
gaseous  products  of  combustion,  and  to  absorb  it  by  pass* 
in^;  these  products  throtif;h  various  oxidi<?in;^  solutions. 

There  is,  as  is  well  understviod,  a  definiie  amount  of  air 
required  to  completely  burn  cual  gas,  and  to  convert  it 
into  its  two  principal  ultimate  products  of  combustion- 
carbonic  acid  and  water  (steam).  Sulphur  compounds  are 
oxidised  readily  into  sulphurous  acid  ;  complete  oxidation 
to  sulphuric  acid,  however,  is  effe^ed  with  much  difficulty 
only,  as  will  appear  hereafter.  It  appeared  to  me,  then, 
that  a  mode  of  combustion  which  supplied  to  the  gitt  that 
amount  of  atmospheric  oxygen  which  IS  requisite  to  cause 
complete  combustion  lor  a  slij^ht  excess  of  atmospheric 
air  cven>,  and  w  hich  brouplit  the  gaseous  particles  into 
the  most  intimate  contact  w.th  the  oxygen  of  the  air.  at  a 
high  temperatuie,  during  their  passage  over  a  highly 
porous  material,  such  as  spongy  platinum,  known  to 
possess  that  power  in  the  highest  degree,  would  most  . 
efle^ually  accomplish  the  objeCl  in  view. 

On  testing  this  theory  by  experiment,  I  found  that  com* 
pletecombuaticmwaseliieded  by  causing  the  gas  to  pasa. 
togethM*  with  an  adeqtiate  aroonat  of  air*  thnragh  a 
porcelain  tube  strongly  heated  tn  a  small  Hofmann's  gas 
conil  u';t!on  furnacr.  Gas  and  air  are  mixed  Just  before 
tiiev  enter  the  tube,  and  are  made  to  pass  slowly  over 
ignited  sponp^v  platinum,  loosely  packed  in  a  platinum  cage 
I  made  of  a  sheet  uf  tme  platinum  gau/e,  u  hich  completely 
fills  the  tube.  W'ltli  an  Insufficient  amount  of  air — about 
three  parts  of  air  to  one  of  gas — carbonic  oxide  is  mainly 
rormed,and  the  sulphur  in  the  gas  is  converted  chiefly  into 
sulphurous  acid,  part  of  which  resolves  itself  into  sulphur^ 
etted  hydrogen  on  passing  along  with  the  steam  over  the 
ignited  spongy  platinum— 

SOi  -I  Olla  ^  Slh  +  Oj 
yielding,  in  h£t,  oxygen  to  aid  in  the  combiistioa  of  the 

carbon  compounds  of  the  gas. 

A  vivid  combustion  takes  place  in  the  anteriaf  portion 
of  the  tube,  just  where  the  mixture  of  ga*  and  air  first 
comes  into  contaA  with  the  spongy  platinum.   On  passing 

the  <:aseous  procluds  of  combustion  through  several 
Woolfe  s  bottlci  and  towers  containing  powerful  oxidising 
solutions,  such  as  chlorate  of  potash  and  hydrochloric 
acid,  and  lastly  through  a  (.oiution  of  pure  sod.i  and 
through   distilled  water,  I  satisfied   myself  that  it  is 

+  Sulrhur  "  ;  I  '  .  kcporl  by  Thos.  G.  Barlow,  C.E., sad 
Albert  fciii»»«n,  Cliicl  «i  liic  ExperimcnUl  Work*  of  the  Paris  Ow 
CoMfany, 
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•xtKfnely  diScnlt  to  oompleteljr  oxidise  and  absorb  the 
sulphur  produft  of  the  combaation,  doce  I  almoit  in- 

variably  found  traces  of  sulphurous  acid  ia  the  last  tower 

cantain.:),:  di>iilled  \satcr  only.  It  was  evident  that  no 
relKiiiLc  maid  bv  plained  upon  tlic  oxidisinj^  and  absorbinj; 
power  of  the  various  solutions.  (i.isc(nis  sulpliurous  acid 
IS  not  o.\idi>ed  nor  retained  so  readily,  when  mixed  and 
diffused  tlirou;^hout  an  overwhelmin!;  amount  of  other 
gases,  as  ia  generally  supposed,  and  it  became,  therefore, 
necessary  to  modify  the  mode  of  analysis  at  first 
adopted.  This  is  a  faift  of  great  importance,  since  it 
throws  light  upon  the  discrepancies  observed  by  various 
chemists  in  the  results  obtainable  by  Dr.  Letbeby's 
apparataa. 

After  various  alterations  I  fixed  at  last  vpon  the 
apparatus  represented  in  the  following  figure. 


A  is  a  small  p;as  combustion  furnace,  c^iuaining  three 
perforated  clay  burners  in  a  row  or  line.  Eight  or  ten 
rows  ot  such  burners  .sufiice.  On  the  low  burners  of  the 
middlf  row  n  sls  a  Berlin-ware  porcelain  tube,  />,  cap.ible 
of  resisting  a  hi^h  degree  of  heat  and  rapid  changes  of 
letPperature.  Tliis  porcelain  tube,  r.  is  i.!  incheii  long, 
and  nai  a  diameter  of  half  an  inch.  It  is  best  embedded 
ia  thin  lajren  of  asbestos,  spread  out  in  a  tinned  iron 
tioa^  to  pfcvent  the  dircft  adioji  of  the  gas-flames 
upon  it.  A  fdatinnm  tabe,  made  of  fine  obtinam  gauze, 
is  made  to  fit  tightly  into  the  porcelain  tube.  It  need  not 
be  longer  than  nrom  5  to  6  inches.  One  end  is  closed  by 
eausin^;  the  platinvim  ^^auzc  t  1  um  rlap,  an  l  the  tube  can 
then  be  tilled  wuli  spongy  piatmum,  and  when  closed  at 
the  other  end  and  fastened  together  at  short  distances 
with  thin  platinum  wire,  is  ready  to  be  introduced  into 
the  porcelain  tube  A  titjht  tittin>;  cork  fijcs  a  narrow 
glass  tube,  a,  drawn  out  to  a  point,  into  the  anterior  part 
of  the  porcelain  lobe.  The  latter  reaches  far  enough  out 
of  the  furnace,  and  the  flow  of  cold  gas  and  air  mixed 
kcepa  this  part  of  the  tube  sufficiently  cool  to  render 
alint  nptoaiona  in  the  anterior  part  of  the  pofcelain  tube 
and  in  the  glass  tube  of  -rare  occurrence,  Although 
harmless  enough  in  themselves,  they  may  be  entirety 
avoided  by  admitting  a  slight  excess  of  air  over  that  rc- 
quiretl  to  completely  burn  the  gas.  The  gas  is  supplied 
thmu;:,'ii  DtiL-  Ic;:  of  the  short  bifurcated  tube,  and  the  air 
lhriHi;.;h  '.;irj  ci:;icr.  Bolli  i;a>  and  attnosiilu:ric  air  are 
measured  by  being  passed  lluuugli  nictersi  of  sufficient 
capacity  to  register  from  5  to  10  cubic  feet  of  gas  per 
hour.  The  air  may  be  passed  through  a  solution  of 
acetate  of  lead,  contained  in  a  small  two-necked  Wuoli'c's 
bottle,  /,  to  deprive  it  of  any  trace  of  sulphuretted  hydrogen 
before  it  enters  the  meter.  Compression  cocks,  e  «*, 
regnlat*  the  flow  of  the  na  and  air. 

Over  the  potterfor  end  of  the  porcelain  tube  is  fitted  an 
adapter-tube,  rf,  drawn  out  and  joined  on  t"  a  r.arrow  glass 
tube,  «•.  The  narrow  end  of  the  tube  is  bent  at  riL^ht  angles, 
and  fifi  tightly  into  a  perforated  cork,  sn  as  to  deliver 
the  gaseous  prodiias  of  the  combustion  into  a  solution 
of  pure  caustic  soda,  niarlo  entirely  Til  j  frun-.  -.•alphMric  acid, 
by  burning  sodium  under  water,  such  as  is  obtained  now 
in  commerce  from  the  Magnesium  Company,  Manchester.  I 
From  to  to  15  grammes  are  a  convenient  quantity  to  be  ' 
employed.  This  solution  of  caustic  soda  may  be  placed 
into  a  two-nedted  Woolfe's  bottle,  or,  at  shown  in  th« 


drawing,  into  a  small  flask,  B,  capable  of  holding  about  a 
pint  of  Uqiiid.  fitted  with  a  doubly  peffoialcd  cork.  If 
sufficient  canstic  aoda  is  present  in  the  flask,  the  wMa  ttf 

the  sulphuric  acid — for  such  only  Is  obtained  when  the 

combustion  is  properly  conduced — is  retained  in  the  first 
liquid.  The  ^^reatcr  portion  nf  the  sulphuric  acid  is  even 
found  to  condense  in  the  adapter-tube,  d,  and  maybe 
washed  out,  and  estimated  separately. 

From  the  flask  containing  the  caustic  soda  the  gaseous 
produds  may  be  passed  through  a  second  flask  or  through 
a  two-necked  Woolfe's  bottle,  containing  a  few  grammes 
of  chlorate  of  potash,  and  moderately  dilate  hydrochloeie 
acid ;  and  from  this  into  a  third,  containing  a  little  pure 
carbonate  or  caustic  soda.  Any  trace  of  sulphurous  acid 
is  than  oickUaed  into  salpburic  acid,  and  is  retained  in  the 
vaiiooa  solatloM.*  And,  lastly,  the  gases  am  pasaed 

throu^^  a  tubulated  cvlinder 
containing  a  column  of  a  lew 
inches  of  distilled  water,  and 
in  its  upper  part  large  pieces 
of  broken  "ftLTin;;  a  large 

moist  surface  to  the  gases,  and 
from  the  top  cork,  through  a 
bent'tube,  towaifis  the  aspirator 
M. 

I  find,  however,  that  wbso 
the  nixtwtt  of  fM  and  air  is 
properly  a^^MStl,  «kM( 
0/  the  tulpknrU  aeid  u  rttmud 

in  the  first  fiask,  B,  and  that 
the  Woolfe's  bottles  containing  the  oxidising  solutions 
and  the  alkali  may  be  entirely  dispensed  with,  retaining 
for  precaution's  sake  merely  one  Woolfe's  bottle,  C,  con- 
taining a  fi'u  grammes  of  pure  soda  solution,  and 
condensing-towcr,  T,  as  shown  in  the  drawing. 

It  is,  of  coarse,  out  of  the  question  to  drive  gases 

through  a  series  of  solutions  ofTerfn^  a  resistance  of  a 
couple  of  inches  of  water  pressure,  without  the  aid  of  an 
aspirator.  When  a  plentiful  water  supply canbeobtained, 
an  aspirator  may  be  used,  constructed  on  the  principle  of 
the  Catalonian  water  blast,  witli  a  I'all  of  water  of  from  8 
to  10  feet.  Another  convenient  aspirator,  which,  more- 
over, strongly  recommends  itself  on  account  of  its 
economical  use  of  water  (bulk  for  bulk  of  air,  or  nearly 
so),  was  devised,  some  short  time  ago,  by  my  col- 
league, Mr.  M'Lcod,  and  is  described  in  the  Journal 
of  tkt  Chemical  Soaetv,  March  nnmber,  1867,  page 
164. 

Perhaps  the  most  simple  and  convenient  means  of 
aspirating  air  consists  in  using  a  5  or  10  cubic  feet  gas- 
holder, employed  cxhausti velv.  When  full  the  combus- 
tion may  be  temporarily  n  tc^ruptcd,  till  the  produAs 
of  combustion  have  been  discharged  from  it.  Such  gas- 
holders are  generally  foand  tn  large  gas  works,  and  are 
used  for  testing  «s  metcn.  Thus  any  loss  of  water  will 
be  altogether  ODviated. 

The  flow  of  thi-  pa^es  is  best  ros^'ulated  by  means  of  a 
gas-tap,  connected  with  the  india-rubber  tube  leading  to 
the  aspirator  from  the  oondcnsing'tower. 

The  combustion  must  at  all  times  be  so  regulated  .is  to 
cause  the  produds  of  combustion  to  pass  off  without 
showing  a  pi  culiar  w  hite  smoke  or  cloudiness  within  the 
Condensin;.;  flasks.  This  is  effc^^cd  by  havin;^  about  ten 
times  as  much  air  as  coal  gas.  It  is  quite  possible  to 
burn  from  0*5  to  0  6  of  a  cubic  foot  of  gas  per  hour,  and, 
as  only  2  or  3  cubic  feet  of  gas  have  to  be  burnt  to  obtain 
a  suflicient  amount  of  sulphuric  acid  for  a  COrrcA  estima- 
tion, one  is  enabled  to  conduifl  .ind  finish  an  estimation 
during  a  time  of  the  day  when  the  chief  consumption  of 
gas  takes  place— viz.,  in  the  evening. 

The  following  tables  contain  the  results  of  a  series 
experiments,  conduced  at  the  Laboratory  of  the  CoUesgat 
upon  ordinary  coal  gas  supplied  by  tm  Chartand  ttM 
Company:— 
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Table  A'o.  I. 

Cubic  Feet  pf     Amount  Sulphate  of  Sulphur  per 

Date  of         Cai  burned       of  Gai  lUrlum  jucCubic  Pcct 

Espenmeot.     during  the  burned  per  obtained,  in  of  Gas, 

BipcnmcBt.       Hour.  CMminc*.  iBGnina. 

April  i6   ..   r3  ..   cr4S  ..   -2822  ..  ty^ 

3*3  '4*¥>  ••  '721 

3*a  ..   071  ..   •4680  ..  3095 

ao  ..  3'2  ..   o-jio  ..   '418  379^ 

»3    ..    5'  ..    no  ..    -627  ..  26'55 

24    . .    3-2  . .    o  96  . .    -430  . .  28*45 

27    ..    58  ..    093  ..    -8375  ..  30-58 

30    ..    39  ••    078  ••    "632  ••  3433 

May  15  ..37  ••  085  ..    4623  ..  26 5K 

17          4*  ..    ohg  ..    -7283  ..  38-56 

■o   ..   5*           0-79  ..    -5967  ..  2527 

»t       5.  ..  094  ..  -5806  ..  24-59 

•4*5  ..    1-00  -260  12-23 

a»         y  '•    o'95  ••     5595  ••  24-03 

•6'  ..    090  ..    -3902  13-78 

33         5*1  ..    118  •6285  ..  26-07 

*6'5         0-93  '|Oi  16*32 

24    ..    6*5  ..    1-24  -683  ..  »4'I9 

..  •775         0-97  '6545  ..  17  91 

«        rs  ..   1*07  "875  ..  2575 

li        8'8  ..    f34  '975  23-4S 

•«*5  ..   0*93  '543  »77o 

29    ..    4-1  ..   0'7S  ..   '5365  ..  28'73 

June  27    ..    2-75  ..    o'4J  *28o  ai'Bo 

July    1        35         064  ..    -5778  ..  3487 

a    ..    3-5  ..    0-58  ..    -347  ..  20-98 

3  ..    4-5  .,    0-66  ..    "462  ..  21-62 

4  . .  . .   065  . .   -382  . .  24-89 

..   *.t-5  ••    0-70  ..     -2741  ..  13-6 
'  This  mark  indicates  the  analysis  made  simuItaaeouBly  by  the 
Ulhtky  mppmtm. 

TabU  No.  II. 

July 


5 

375 

..     O'SI  -• 

•2703 

, .  ao'oo 

ta-85 

0-88 

•38H 

..  28-35 

6 

3- 

. .   0-64   . . 

•334 

..  2350 

t3-oa 

i-oo    .  . 

•3818 

. .    26  79 

8 

3*5 

. .    0  56    . . 

•4525 

■•  2737 

0  97    . . 

•5224 

..  3256 

9 

t4-6 

. .    0  84    . . 

•6971 

..     32- »4 

10 

3' 

. .    o'6o    . . 

■327S 

•  •  24-05 

. .  o-gi 

lost 

IX 

■  * 

3' 

. .    0  50    . . 

■3457 

• .  24-32 

«  * 

tS'i 

. .    0-98    . . 

7770 

•■  32-25 

12 

3" 

. .    0  53    . . 

••  2532 

•  « 

+5- 

i-oo  .. 

•70^7 

30-00 

13 

*  • 

'■5 

. .    0-52    . . 

■J  103 

31-09 

•  • 

12-65 

. .    0-93    . . 

•4252 

•  •  3395 

18 

•  • 

150 

. .    0*83    • . 

7422 

..  31-46 

20 

2-55 

. .   vy}   . . 

■353 

..  2934 

*  * 

+4-5 

0*90   •  1 

•71*; 

33  74 

21 

13 

. .    0*40    . . 

*iSi5 

..  2958 

4  Thi>  mark  iadieatcs  the  acidyait  imde  iiniiltaneoutly  hy  the 
leda-lime  proceij. 

On  half.a-do.  vn  occasions  an  experimt-nt  was  carried 
on  simultancDusly  "itli  the  apparatus  devised  by  Dr. 
I.tthebv.  ail  J  it  wiii  hv  stta  thai  the  results  arc  consider- 
ably below  those  which  were  obi.ur.t-;!  .it  the  same  time 
by  the  new  method  ;  by  far  not  so  low.  however,  as 
Professor  Anderson  states  the  loss  to  be. 

Tberc  can  be  little  doubt  that  the  so-called  liiiii  f'rocess 
ia  by  far  the  most  pcrfe^  method  of  estimating  sulphur  in 
coal  gas  which  can  be  found.  It  consists  in  passing  the 
gas  over  lime  (best  soda-lime)  loosely  packed  in  a  combus- 
«tOn  tube  of  bard  glass,  and  heated  strongly  from  the 
«ntaide  tP  a  gaa  comDustion  furnace. 

Ustcca,  liOWtVCri  pur*  lime  and  purt  soda  (free  from 
-Milphttric  add)  are  u«Bd,liUle  reliance  can  he  ulaccd  upon 
^  proeeN.  Tha  glaaa,  mofcovcr,  ia  adted  upon  to  a 
disagreeable  extent,  ailica  being  diasolved  out  ;.aad  unless 
tbe  gjis  be  sent  through  the  tube  at  a  very  slow  rate,  much 
caffaon  is  deposited.   The  anlphur  produds  also  require 


oxidation  after  being  dissolved  out,  and  it  nt-t'cLs  no  little 
experience  in  chemical  ni.inipulalion  to  steer  clear  of  .-ill 
these  drawbacks  ti>  nn  o'.hi  ru  isc  cxtellt  nt  method. 

In  order  to  checii  the  abmc  iLsults  by  those  obtained 
with  the  soda  limc  process,  I  pri.  ;.iai  cd  some  perfectly  pure 
suda-lime  by  calcining  marble,  and  stackinf;  the  pure 
caustic  lime  so  obtained  with  a  solution  of  pure  caustic 
soda,  and  I  thus  succeeded  in  getting  a  soda-lime  which 
was  pcrfedly  free  from  sulphuric  acid.  In  order  to  aveiid 
the  adion  of  the  alkalies  upon  the  glass,  I  used  a  narrow* 
bore  (;un  barrel,  ooatcd  over  wnli  fire-clay  made  into  a 
stiiT  pa&te  by  means  of  starch  solution,  or  sOtutton  of 
nriti.'ih  gitm,  and  dried»  previous  to  being  placed  on  the 
furnace.  In  thia  manner  I  aucceeded  in  getting,  to  a 
great  extent,  overthe  above.described  shortcomings  of  the 
method. 

It  will  be  seen  from  Table  II.  that  the  results  obtained 

In  thi-  sod.i  lini,;  prric  rss  w  rn-  i r.\ ,iri .ibly  .'vomt-v.  h.it  liipjher 
than  tliDse  ublaiutd  j-.  CDinbiistion  o\  the  ;;;is  o\er  >-p"njfy 
platinnn).  I  convinced  niysell  tli.Tt  (hi';  .ird.-e  frOni  a  slij^ht 
loss  of  siulphiiric  acid,  on  ;iccuuiU  u[  bciug  rct^uirik-d  by 
the  spQngy  platinum,  and  condensed  on  the  inside  i\..a 
part  of  the  porcelain  tube  nearest  to  the  adapter-tube,  it 
IS,  therefore,  advisable  to  invariably  wash  out  with  dis- 
tilled water  both  the  porcelain  tube  and  the  cage  of  spongy 
platinum.  The  latter  appears  to  retain  the  sulphuric  acid 
with  great  pertinacity,  a^d  it  requires  repeated  digestion 
with  hot  distilled  water,  slightly  acidulated  with  hydro- 
chloric acid,  before  the  sulphuric  acid  can  be  dissolved 
out  entirely.  The  cage  of  spon^  platinum  must  be  dried 
and  ignited  before  it  is  put  again  into  the  dry  porcelain 
tube. 

If  it  were  not  for  the  difficulty  and  extreme  lediouaneta 
with  which  the  loda-lime  procesa  ia  attended,  there  can 

be  little  doubt  that  it  would  dc8er\'e  the  preference  over 

any  process  known  at  present  for  estimating  sulphur  in  ' 
coal  gas.* 

It  has  bten  ij-.y  cr-.di  svour  to  provide  the  pr.ii.tic.il  gas  • 
engineer  with  an  ;ipp.ir.i-.i:'.  fi  .  t-sin  iiitiiu;  the  ^ulphu^  in  ' 
gas  which  is  easily  iiiai..ij|,iablf,  and  wlu,.h  requires  but 
little  suj-crvision  \\  hen  once  set  going  ;  also  to  obtain  the 
sulphur  at  once  in  the  shape  of  sulphuric  acid  without  the 
aid  of  oxidising  agents,  such  as  nitric  acid,  bromine  or 
chlorine  water,  chlorate  of  potash,  and  hydrochloric 
acid,  solution  of  hypochlorites.  &c.  The  soda  solution 
contained  in  the  Aasks  is  simply  rinsed  out  into  a  beaker. 
The  adapter-tube,  as  well  as  the  porcelain  tube  and 
spongy  platinum,  are  carefully  rinsed  out  with  distilled 
water;  the  liquid  is  acidulated  with  hydrochloric  acid,  the 
whole  heated  to  ebullition,  and  the  sulphuric  acid  precipi- 
tntcd  by  means  of  chloride  of  barium  as  sulphate  of 
barium.  The  precipitate  ia  filtered  off,  waaheoi  dried, 
and  weighed  in  the  usual  manner* 

Since  writing  these  lineafor  jiuhlication  in  the  ymmnl 
of  Cuts  Li^htbi:^,^  I  have  made  fiinher  experiments  with 
a  view  of  combining  the  advantages  of  the  combustion 
method  by  means  (;f  spongy  plaiinui.t  with  those  of  the 
i  soda-!inic  ]  rutu^  -,  Dy  intr«'!u-.iiiL;  .i  ^i.w  ur.irnni-.n  of  pure 
soda-iimc  into  a  shnrt  platinuiii  tul  --.  ..bi  iit  4  inches  in 
length,  made  of  thin  sheet  platinum,  ,.;ui  pl.icing  the  tube 
so  charged  into  the  p<jrfclain  tube  so  .is  lo  cause  the  gas 
;uul  .iir  liF't  to  p;L  >  ■■.(.:  tht  :  pongy  platinum,  and  then 
over  tlte  igt>iicd  soda-imie,  I  succt-edtd  in  fixng  the 
principal  amount  of  the  sulphuric  acid  produced  bv  the 
combustion  of  the  gas  as  sulphate  of  sodium  and  calcium. 
I  have,  as  yet,  not  been  able  to  fix  and  retain  the  whole  of 
the  sulphuric  acid,  within  t?  e  porctl.Tin  tube,  so  as  to 
dispense  entirely  with  tlio  sol.ni  jii  lA  pure  caustic  soda  in 
flask  B..  but  have  little  doubt  that  by  substituting  a  pla- 

«  The  result!  dbtainci!  by  the  lime  prcHCCis  by  M.  Allert  Elli«ten, 
of  the  Paris  ti.is  Wt^rl/.  anJ  (^iven  on  paCC  l6of  the  rtp<>r(>i  on  the 
sulrhur  cnmpountN  present  in  ctml  k**,  Mr.  Thorn  as  G.  n»rlm%-, 
C.K.,  -Jii.;  M.  A.  Ellisscn.  differ  so  widtly  one  from  unother  iliai  I  iia 
inclitua  t.  dunk  there  inuit  be  some  em)r.  I  have  al»iy«  Icnnd  thi 
amount  o(  «ulpliur  obtainable  by  tbe  iwda-lime  prtKcs^  aiwetl  aa  by 
the  coinbuttion  process  described,  to  nry  but  Uulc  from  dsy  to  diy 

4  January  ,  th.  t««.  ^^^^^^  QoO^iZ 
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tinum  tube  for  ttic  ]n]ri.t;.i!:i  tube,  and  by  cnipSovin;;  a 
somewhat  larj;or  amount  u/  6oda-limc  packtid  d  rccilv  lato  j 
the  platinum  luho.  fo  as  not  to  gi\e  i.i  the  ;:aM-iJus  pro- 
du£t8  of  the  combustion  a  chance  of  passing  of!  between  • 
the  porcelain  tube  and  the  small  plntnunn  tube,  by  meatis 
of  wnich  I  now  introduce  the  soda-lime  into  the  porcelain  I 
tube,  without  bein^  brought  into  contain  with  the  alkaline 
abiorlxwtt,  I  shall  succeed  in  reuioing  eveiy  trace  uf  the 
inlphiiric  add  foniKd. 

I  subjoin  a  few  KSttlt$  obtained  l^tlus'modlfied  process 
of  combustion. 

Cubic  Pcetor  AsMintftf  SillpllSit  nf  Sulphur  in 
Date  of         Ga»  burned    Gubime4    BHiwn    t«o  Cubic 
Eapcfimcal.       dwriwtlw     p«r  bow.  atasifledlA^ftorGu 
Bipcnnttat,  GfMMMi.  isGniiM. 

January sBth  ..    «  ..  '36*  ..  '352  ..  3710 

29tb  ..    3  ..  "sa  ..  '474  •  3342 

3191  ..  2-8  *50    ..  -503  ••  3S05 

February  3rd  ..3  3  ..  .55    ..  -52^..  33  5-« 

In  the  last  experiment  the  sulphuric  acid  was  c  t m .itcd 
separately  in  lh<i  portion  uf  lirjiiid  derived  from  the  soda- 
lime,  and  the  washings  of  the  sponcy  platinum ;  it 
anonnls  to  zp'39  grains,  whilst  the  sulphuric  acid  colleiftcd 
in  flask  B.,  by  means  of  solution  of  pure  caustic  soda, 
amounted  to  ^*tzS  grains  or  14  per  cent  of  the  total  sul- 
phuric acid  (onned. 

The  advaataip  of  mereljr  having  to  dissolve  out  the 
atluli  with  dilute  bydfochloric  acid  without  having  to  re- 
move the  cue  of  apongy  platinum.  \%  quite  obvtoas.  and 
as  the  soda-lime  is  obtained  perfeaiy  free  from  carbon- 
particles  or  from  sulphide  nf  calcium  or  sodium,  the  solu- 
tion can  without  any  previous  oxid.ition  or  filtration  be 
prctipii  iti'd  diri'clly  with  Bululion  of  chloride  of  barium. 

I  hope  in  a  future  communication  to  be  able  to  giveyuu 
the  results  of  sttch  modified  combustion  in  a  platinum 
tube. 

It  is  obvions  that  'the  process  of  cnnbattion  ever  sponi;y 

platinum  is  applicable  to  other  gaseous  mixtures  con- 
taining sulphur  compounds,  such  as  the  volatile  products, 
which  csc.ijii.-  ciiiriuL;  tl;i'  pruc-ess  of  inciii.  r.itii  n  ol  various 
vegetable  01  .',n-.iual  iiij.Uti,  containiii;;  sutcliur  aiij  phos- 
ph;-r\is  in  cnmhination  with  albumiiiou's,  n  ;  \\<  II  as  in  that 
ut  liiutaJiic  sulphates  and  phosphate:]  ihc-ie  i^, ai  present, 
no  process  known  by  which  the  volatile  sulphur  and  phos- 
phorus in  albuminoid  substances,  can  be  ascertained  with 
anything  like  satisfactiun,  iiiil,-J>i)u/ciilly  from  the  sulphur 
and  phosphorus,  which  is  determined  in  the  ash.  I  have, 
before  this,  tried  slow  combustion  of  sudi  organic  bodies, 
ex,  gr.,  wheat,  flour,  coal,  &c.,  &c.,  in  a  current  of  air 
or  oxygen,  passinjj  the  pmducly  of  combustion  into 
bromine  water  and  pure  alkali,  and  obtained  results 
which  lead  me  to  think  that  our  knowledge  of  the  amounts 
of  sulphur  which  is  present  in  grains,  for  instance,  is  very 
impene£t,  and  that  a  reliable  process  for  the  estimation 
oif  the  albuminoid  sulphur  and  phosphorus,  in  contra* 
distinAion  to  the  tulphtir  and  phosphorus  present  as 
sulphates  and  phosphates,  would  na  a  great  desideratum. 

I  hope  shortly  to  be  able  to  throw  some  li<;ht  upon  tliis 
important  subjeft. 


Determination  of  Nitric  Acid.  C.  Niillner.  In  the 
manufadu;<'  of  pt  tas'-ii:  ru  it  a'.L-  !;om  Chili  saltpetre  liquors 
are  obtained  inwltich  Uoiu  the  presence  of  large  quantities  | 
of  foreign  salts  the  estimation  of  nitric  acid  by  any  of  the 
methods  commonly  employed  is  almost  impossible.  The 
author  therefore  proposi-s  the  following  new  method. 
About  one  wrammc  of  the  solution  or  salt  to  be  tested  is 
jjently  111  at  i  d  with  a  concentrated  solution  of  ammonic 
sulphate  ;  absolute  alcohol  is  added,  and  thus  all  salts  are 

CiCJpitatcd  with  the  exception  of  ammonic  nitrate.  The 
ter  after  filtration  is  precipitated  with  an  alcoholic 
Solution  of  potassic  hydrate  (free  from  silicic  acidj,  and 
the  flotasstc  nitrate  washed  with  alcohol,  dried  and 
we1^ed«^(Z<ri/s^Ar«  Anatyt,  Chm,  vi.  37  j). 
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RailiAiii  h'ii-  — Refie^ioa  aad  absorption  ol  radiul  heat. 

You  sec  i  have  here  two  sheets  of  tin,  M.  V.  and  O.  t., 

one  covered  with  lamp  luaLl  ,  a:id  the  other  uncovered.  I 
place  them  facing  each  o:lur.  ,;!id  I  put  this  stand  exadlly 
midway  between  tlaai.  Xu.-. ,  1  h.i\tj  a  l:nle  dLvicc  here 
^a  tell-tale — whicii  will  lai'orm  me  which  of  tbcbe  plates  is 
hi  aii  d.  Suppose  I  heat  this  plate.  Observe  what  occurs 
at  the  m.ignetic  needle.  I  simply  warm  that  plate  byput- 
tin}j  my  finj^er  upon  it.  The  red  end  of  the  ntcdic  niuv  ts 
towards  me.  I  cannot  explain  the  wonderful  power  whicli 
movir,  ilie  ncrdle.  It  is  what  we  call  an  elcdric  current, 
and  is  produced  by  the  union  of  the  two  metals  of  the 
thcrmo-cleOric  pile.  When  the  plate  is  heated  yon  see 

T"ir,.  2. 


that  a  deflexion  of  the  noodle  is  produced.  The  needle 
will  return  to  zero  when  I  withdraw  my  hand.  I  want  you 
now  to  judge  which  of  these  two  surfaces  absorbs  radiant 
heat  most  freely.  The  needle  will  not  rest  at  zero  unless 
t!icsc  two  plates  are  exactly  at  the  same  temperature.  If 
one  becomes  warmer  than  the  other  the  needle  will  deviate 
from  zero.  Thus  we  have  it  in  otir  power  to  determine 
which  plate  absorbs  heat  most  greedily.  Now  Mr.  Cot- 
irell  will  give  me  a  ball  of  copper  which  ij  heated  to 
rednett.  you  observe  it  is  ladiaung  its  heat  as  a  Imninous 
body  radiates  light.  [  The  red  hot  co«per  ball  was  placed 
equidistant  between  the  two  plates  of  tin,  one  of  which 
was  coated  with  lamp-black.    In  a  few  seconds  the  needle 
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of  the  pole  begin  to  travel  from  tht  sero.]  Thua  we  prove 
that  this  surface  coated  with  lamp-black,  which  is  the  best 

radiator,  is  also  the  best  absorber.  \Vc  nii^ht  experiment 
with  a  variety  of  substances  in  this  wav,  and  prove  that 
great  diticrer.ces  exist  as  n-^^aids  tlu-ir  ahsi  rptr.e  powers. 

It  is  very  •.vondcrUil  \vh.".t  a  !,li;^ht  and  triv  ial  thing  will 
be  .-utTicici-.t  to  pievcnt  the  absorptiun  of  radiant  heat.  I 
have  here  an  exceedingly  instrudive  substance.    It  is  a 
piece  of  paint  glvra  me  by  Mr.  Hfllt,  of  the  6nn  of  Bell 
Fig.  3. 


aad  Co.  A  portion  of  thia  paint  is  coated  with  eold  leaf, 
aadtbongh  the  gold  leefliinfiniteeimalfy  thin,  it  naa  been 
eonpetcnt  to  proteft  the  mrlaee  of  the  paint  from  the 
aftionof  radiant  heat  to  which  the  whole  thin^  was  ex- 
posed, while  the  other  part  of  the  turface,  which  was  not 
covered  with  gold  leaf,  has  become  Uisteted.  Where  the 
gold  leaf  was  present  it  prevented  the  rapid  ahsoiption  of 
the  heat. 

!  l.erc   a  sheet  of  p.nper  covered  on  one  side 

with  iodide  of  rncrcurv',  a  substance  which  has  its 
colour  discharj^ed  by  lieat.  On  the  other  side  of  the  paper 
there  are  certain  fij^ures  represented  by  a  thin  coalinfj  of 
metal.  I  place  the  paper  w  ith  the  iodide  of  mercury  side 
downwards  ;  and  over  the  other  side  I  w  ill  hold  a  hot 
spatula  which  will  radiate  heat  to  the  surface  of  the  paper. 
Where  ilie  thin  Coating  of  metal  is, the  heat  will  be  rejerted, 
but  where  the  paper  i.s  not  coated  the  heat  wUl  be  absorbed, 
and  then  it  will  reach  the  iodide  of  mercniv  on  the  other 
tide  and  destroy  its  colour.  You  will  find  tnat  In  this  way 
weshallproduce  on  the  underside  of  the  paper  a  perfed  pic- 
ture of  toe  figures  on  the  upper  side,  for  you  will  find  that 
the  red  colour  of  the  iodide  of  mercury  will  remain  under- 
neath the  metal  coating,  for  that  coating  has  tne  power  of 
njeAing  the  heat  as  the  sold  leaf  reieded  the  heat  ia  the 
otW  case,  and  so  protcSed  the  paint  and  pieyeaied  its 
blisteiing.  The  experiment  was  perfonnca  with  a  suc- 
cessful result.] 

'  Fio.  4. 


The  radiation  of  heat  obeys  the  same  laws  as  the  radia-  ' 
tion  of  light,  and  it  obeys  the  law  of  fetlcction  due  to  light. 
This  we  can  illustxatc  by  means  of  our  beautiful  thermo-  i 
deOftepOe;  btttlwOlBnt  9f  ullnuikeu  ^ogl«  experi- 1 


ment  that  shall  impress  tipon  our  minds  the  law  according 
to  which  light  is  refleded.  It  is  a  very  simple  experiment, 
but  I  trust  it  will  be  very  cfTcdtivc  as  far  as  regards  the 
proof  of  the  law.  Mr.  Cottrcll,  who  knows  my  require- 
ments very  well,  is  iinw  plac:;!;;  tl.crc  jii  Ir  ont  a  little 
looking;  (;!ass,  u  i..  I  intend  to  send  a  beam  of  light,  n  b, 
from  the  tlL^tiic  lamp.  /,  toward:;  the  minor  r.  (,.  The 
beam  w  ill  strike  upon  the  mirror,  and  be  rcilected.  How  ? 
So  that  the  lellecled  beam  will  lie  as  much  on  the  left  of 
this  index,  <i  b,  which  is  perpendicular  to  the  mirror,  as  the 
direct  beam  lies  upon  the  ri^jht  side  of  it.  There  are 
two  terms  employed  in  connection  with  this  subjed  which 
the  elder  boys  ouyht  to  remember.  This  angle,  ^,  made 
between  the  perpendicular,  a  b  (I-'ig.  3),  and^e  hne,  *  «, 
along  whkh  toe  direft  ray  goes  to  the  mirror,  ia  called  the 


Fio.  3. 


aufiUof  iiicid€Hce.  The  ani;le,  A,  between  the  pt  rpcndicnlar 
rt  b,  and  the  refleded  ray,  a  f,  is  calkd  the  f  "f  rtflee- 
tion;  and  the  law  as  regards  botli  light  and  heat  is  this— 
th.'.t  '•  ilie  anyle  of  incidence  is  equal  to  the  anqle  of  re- 
tleLiion."  If  I  am  ri-^ht  in  what  I  have  stated  you  will 
find  the  rtneiftcd  beam  as  far  from  the  perpendicular  on 
one-  side  as  the  direct  beam  is  from  the  perpendicular  on 
t!ie  other  side.  I  want  now  to  prove  the  same  w  ith  regard 
to  radiant  heat  by  a  very  rou^h  experiment,  and  show  you 
t!iat  it  obeys  the  same  law  as  lij^.it.  I  take  tliis  piece  of 
tin,  which  will  reflect  heat,  and  hold  it  so  that  the  radiant 
heat  from  this  fire  will  fall  upon  it.  and  then  be  reflected, 
accordin;;  to  tb.e  law  1  have  just  mentioned,  on  to  the  face 
of  the  pile.  I  have  no  doubt  that  refleAed  heat  will  warm 
the  face  of  the  pile,  and  cause  the  needle  to  move  towards 
me.  We  thus  see  that  heat  exhihita  the  iame  law  in  this 
resped  as  light. 

I  wanted  to  make  ooc  or  two  experiments  more,  and  I 
wished  to  do  so,  aa  belbre,  by  means  ttS  our  thermo-eledrie 
pile ;  but  I  find  that  the  neeAe  does  not  uOt  freely  although 
the  pile  does  its  duty.  Hence  I  think  I  must  tell  you  uf 
my  tongue  what  that  needle,  if  it  were  in  a  proper  con* 
dition,  would  have  told  you  by  its  motion.  1  intended 
to  make  the  needle  my  voice,  but  it  has  become  dumb. 
I  ".winted  to  'how  >ou  tl'.a;  tl.is  ihinj;  wc  ca'.l  radiant 
lii-at  passes  in  very  diitcrcnt  dejjrees  lhroj;j!i  dilferent 
bodies.  I  wanted  first  to  compare  the  p.is^.ij^u  of  heat 
through  glass  with  its  passage  throuj;h  other  bodies. 
I  have  liere  a  jiitce  of  rough  glass,  and  I  have 
also  a  beautiful  substance— a  vcr>'  common  one,  but 
to  me  more  precious  than  the  diamond,  though  the 
diamond  is  a  beautiful  thing.  This  substance  is  rock  salt. 
This  would  allow  heat  to  pass  through  it  with  perfe(f( 
freedom,  while  the  glass  would  cut  it  ofT.  So  with 
diffierent  liquids.  I  have  here  a  liquid  called  bisulphide 
of  carbon,  and  here  I  have  some  of  the  w  ell  known  liquid 
called  water.  If  I  filled  one  cell  w  ith  w  ater  and  another 
with  bisulphide  of  carbon,  I  should  find  that  the  bisulphide 
of  carbon  would  transmit  heat  with  great  freedom,  while 
the  water  would  not  transmit  it  at  all.  Water  is,  indeed, 
as  regards  heat,  one  of  the  most  opaque  bodies  in  nature 
to  all  but  incandescent  Of  luminous  beat.  It  is  a  perfedly 
opaque  body  to  all  rays  emitted,  say  from  the  surlStce  <h 
a  boiling  kettle,  or  from  the  heated  cube,  or  from  the 
cheek  of  the  young  philosopher  who  helped  me  in  an  ' 
experiment  in  the  early  pait  of  this  letfture.  During 
the  burning  of  Her  Majesty's  Theatre  the  heat  struck 
upon  the  window  s  of  a  club  house  opposite,  and  as  the 
elau  would  not  allow  the  beat  to  pass  through,  the  w  mdows  ' 
D«CMa«  }H>t,  and  (bm  tlw  tfUm  vm  broken.  Had 
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those  windows  brcn  composed  of  rock  salt  the  heat  would 
have  pasied  through  them,  and  they  would  have  remained 
perfealycoolt  although  there  might  have  been  an  eflUix  of 
the  most  powerful  radiant  heat.  If  time  allows,  I  will 
show  you  in  the  next  ledure  that  we  can  boil  water  by 
radiant  heat  passing  through  bisulphide  of  carbon,  though 
the  same  heat  does  not  buil  the  bisulphide  of  caibon 
through  which  it  is  transmitted,  notwithstanding  that  bi- 
sulphide of  carbon  boib  at  a  lower  teiqperatttra  than 
water. 

t  have  told  you  that  different  bodies,  both  solid  and 
Kqtlld,  possess  the  power  of  transmitting  heat  in  diflerent 
degrees.    Now,  the  body  which  absorbs  the  radiant  heat, 

in  ni  ad  nf  tr."i:ismi',tin!;  it,  bocoint  s  v.  arm  by  the  absorp- 
l;on.  Icf  is  .1  body  v.tiich  is  Lxccidin^'ly  upacjue  to  the 
rays  of  heat,  bu;  al'.mss  lig-T,  to  pass  thrmi^^h  with 
freedom.  I  intend  to  p!.>ce  a  jmccl-  of  ice  in  the  path  of  a 
beam  frorh  the  elL-ctnc  lamp,  and  which  will  be  a  mixed 
ray  of  heat  and  lip;Ht.  The  iie  will  stop  by  far  the 
greater  imU;  ii  of  tlie  r.idiaiil  lic.^t,  and  tlie  beat  w  ill  be 
lod<;ed  within  the  ice.  I'lit  tlii-  trm;H  rature  nf  ice  cannot 
be  raised  beyond  32'  l-'ahrenliL-it  v.  ithmit  the  ice  be'4inning 
to  melt,  so  that  the  portion  of  the  beam  arrested  by  the 
ice  will  occupy  itself  in  liquefying  the  interior  of  the  ice. 
It  will  liauefy  the  ice  internally,  and  I  want  you  to  see 
the  wonaer  and  the  beauty  involved  in  this  beautiful 
subetance  which  you  skate  over  every  winter,  but,  perhaps:, 
never  think  of.  This  beam  of  light  and  heat  passing  into 
tbe  ice  will  disseft  the  ice  and  separate  the  crystals,  and 
yoti  win  see  the  beautiful  figures  into  which  the  ice 
resolves  itself.  The  ice  will  break  up  internally  into 
most  beautiful  flowers  consisting  of  six  petals.  In  Older 
to  enable  you  to  sec  thc^e  fi^^ures  I  must  magnify  tbera 
verj'  much,  and  for  th.Tt  purpose  1  shall  cause  an  imaue 
of  them  to  be  tlitown  on  this,  l;ir \' liitL-  scicen.  Tile 
lamp  is  placed  in  the  g.^Ilery  to  incre.tsc  tl;c  tii'^tr.ncc 
from  the  screen,  and  so  make  the  fii^ures  ajijfir  lar:;cr. 
Mr.  Cottrell  ha!>  a  lens  tliere,  and  he  'A-ill  nov.-  take  a 
piece  of  ice,  am!  ma!-. c  the  Fiirfatc  smooth  by  puttinf^it  on 
a  warm  body,  and  then  place  it  in  the  path  of  the  beam. 
The  ice  luni  bees  cut  pmlkl  to  the  plane  of  firte«n|[ 


from  a  hluci.  i>t  ilsc  so  lallcd  W  ci'.luni  Lake  ice.  It  has 
been  cut,  i  say,  parallel  to  the  surface  along  which  the 
ice  grows.  [After  a  short  time  the  ima<;e  of  the  icc- 
flowers  began  to  appear  on  thes  crcen,]  I  do  not  know  any 
experiment  that  I  have  ever  made  which  is  more  dclicatfl 
and  biautiful  than  this.  The  flowers  are  growing  laiwr 
and  larger.  First  of  all  you  see  these  leaves,  and  within 
you  see  a  crimping.  Those  spaces  which  yw  aee  K9 
spaces  entirety  devoid  of  air,  Ibr  yoo  know  that  the 
water  occupies  less  space  than  the  ice.  The  ice  i* 
larger  than  the  water  which  formed  it,  and  as  the  inner 
I  portions  of  this  piece  of  ice  melt,  the  water  occupies  less 
!  space  than  the  ice,  and  a  f,mall  vacuum  is  produced  at 
]  that  spot.  This  screen  jirt  cir, a  f;I./r<cus  surface  of  ice- 
tlmvers.  F.very  particle  of  kh-  is  buik  up  in  this  beautiful 
way.  The  ice  has  n<^v  become  disintegrated,  but  )  do 
not  think  your  patience  has  been  ill  rewarded. 


Detecflion  of  Aniline  in  presence  of  Toloidine. — ^A. 

Roscnstiehl.    Chloride  of  lime  produces  a  blue  colour 

^vilh  aniline,  and  a  brown  one  w  ith  tu!i:!dine,  but  a 
mixture  of  the  two  only  shows  the  latti  r  ri.:action.  If, 
ht)wevLT,  etlier  is  added  tlie  bio.-,  11  substance  is  taken  up 
by  the  latter,  and  the  blue  colour  of  the  acpieo-as  solutiun 
beconii-s  visible.  The  test  as  proposed  by  the  author 
therv-lore  is:  Dissolve  the  base  in  ether,  add  nn  equal 
vohinie  of  water,  then,  drop  by  drop,  a  solution  I  i  h.nride 
of  lime,  shake,  and  observe  the  colour  of  the  aqueous 
layer.— (ZirifscAr.  Analyl.  Ckgm.  vi.  357.) 

AlMhvis  of  Stlic«teB.^R.  Hofmann.  Silicates  in 
which  the  alkaline  metals  are  to  be  determined  and  which 

are  not  decomposed  by  acids,  may  be  brought  into  solution 
by  the  combined  adion  of  ammonic  fluoride  and  sulphuric 
acii!.  The  finely  powdered  mineral  is  mixed  with  three 
or  four  tinu-s  its  wiij^ht  of  the  il'.mride,  moistened  with 
sul;\'iuiic  acid,  and  th<-  w  hole  (jentlv  iieated  on  the  water- 
h.r.h,  finally  over  a  flame  to  expel  excess  of  sulphuric 
aciil.  The  drv  residue  is  dissolved  in  cl.l.^i h\  J ric  a^id, 
and  proceeded  with  as  usual.— (^W/fcAr.  Amilyl.  Chntt, 
lvi.3G6). 
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PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Thuriday,  Ftbruary  Qt/t. 

Dr.  Wakbcm  db  la  Rue,  F.R.S.,  Ac.,  Pretident,  in  the 
Chair. 

Ik  continuation  of  oar  report  of  Uiie  meeting  we  have  now 
to  give  an  account  of  Dr.  W.J.  RuMell's  lecture,  "  Oh  Gm 
dHolrfii-"  The  apparatoa  io  its  modified  form  as  now 
employed  by  Dr*.  Wuilanton  and  Riuaell.  was  exhibited  in 
the  meeting  nXMIl.  It  consisted  of  a  wooden  table  on 
which  was  moonted a  cast-iron  mercnrial  trough  of  Rimpler 
fonn  than  that  formerly  described  by  Dr.  Russell,  and 
figsred  in  the  Chemical  News,  vol.  ix.  p.  282.  The 
"laboratory  tube,"  or  vtssfl  C.  is  dispensed  with,  and  all 
the  absorptions  are  condui!tcd  in  the  same  tube  as  that  in 
which  the  gases  arc  afterwards  measured.  The  pie;,  sure  tube 
A, COOtaining  a  standard  volume  of  air,  is  retained,  and  all 
metniicments  arc  observed  at  unifonrt  temperatures  and 
Sttlie  same  level.  Dr.  Russell  described  a  handy  little 
contrivance  whkh  enabled  him  to  introduce  potash  and 
other  reagents  into  the  gis  tube  «itiiout  adroitdoK  air  or 
interfering  with  the  volume  of  gas.  This  little  instrument 
consists  of  an  iron  or  steel  wire.  No.  9  or  10,  passed 
throujih  a  crooked  pietc  of  glass  tube  and  having  one 
extremity  ruu^hened  for  the  purpose  of  enntiling  it  to  hold 
fiTTT-lv  a  tuft  of  moistened  cotton  ^vool.  'i  lie  "flass  tube  i 
inch  in  diameter  bcinfj  used  as  a  director,  the  \v;rc  is 
pushed  forward,  underneath  the  mercury,  until  the  cotton 
tuft  rises  above  the  level  of  the  quicksilver  in  the  absorp- 
tion ttibe.  By  kneading  the  cotton  wool  in  water,  every 
ttace  of  air  could  be  expelled;  and  then  the  water  could  be 
displa^  by  potash  or  other  solution;  a  tittle  grease 
applied  Inbricated  the  passage  of  the  wire  through  the 
glass  tube.  A  number  of  analytical  details  were  then 
given  in  proof  uf  the  accuracy  with  which  a  number  of 

3>cratioiM  of  this  kind  could  be  conilucted  withovit  sensible 
tcration  of  the  volume  of  gas.  Carhonlc  acid  introduced 
and  then  absorbed  hy  potash  (one  p.irt  of  s^iturated 
aqueous  wluttun  oi  hydrate  uf  putabsiuni  mixed  with 
t»o  parts  of  water),  caused  no  error,  an<l  five  parts  of  such 
SBlatton  absorbed  about  80  of  carbonic  acid.  Oxyt^cn 
conld  be  easily  removed  by  theaame  alkali,  into  which  a 
km  diD^  of  pyrogsllic  acid  was  passed  up.  Olehant  g.-i  s 
and  other  hydncaihons  must  be  attacked  by  Bunsen's 
coke-balls,  since  the  strong  sulphuric  acid  would  destroy 
the  cotton ;  the  ledturer  thought,  however,  that  gun-cotton 
mii^ht  be  used.  In  coal  gas  analysis  this  apparatus 
worked  exceedingly  well,  and  for  hydrof;en  and  other 
eudiometrical  purposes  the  method  of  explosion  was 
resoued  to  in  a  supplementarv  wooden  trou^li,  to  which 
the  eudiometer  was  iraii'i  errcd  in  a  •  uit.ible  transfer- 
spoon.  The  spindles  and  catgut  udju&tttieiits  of  the 
old  apparatus  were  retained,  and  likewise  the  mode  of 
ittoaiiMUion  nnd  the  sliding  support  for  the  telescope. 
Akmiioatof  the  level  of  mercury  could  either  be  efleoed 
br  wnjng  in  the  liquid  metal,  or  n  stout  glass  tube 
tudtDg  tlnoogh  a  caoutchouc  collar  could  he  depressed 
into  the  cistern. 

The  Pm;sjuL,.M ,  iii  moving  a  \utc  of  thanks  to  Dr. 
Ruswll,  took  occasion  to  notice  the  ingenious  char.uK  r 
of  thf  contrivances  made  use  of  in  several  parts  of  the 
^iporatus. 

Dr.  FKANKt.ANO  spoke  in  approval  of  the  whole  appa- 
ratus, and  inquired  whether  the  teAurer  had  coastnided 
andiMad  n  reduced  modcL 

'  Waniclvn  Ibnnd  that  a  piece  of  india-rubber 
I  ns  n  casiiu.  overcame  the  objeaion  of  fnigitiiy 
ascribed  to  rnnUand  and  Ward's  appamtni. 
Hr.  Maxwt.1.1.  I.vxr  asked  whether  the  vse  of  soda 
■stead  of  potassa  was  admissible  ? 
*Ab  tmnu.  mM  thai  the  «iBo»Mcenk  chnndler  of  thin 


alkali  and  all  its  salts  was  objettitnuiLtc,  a.s  icEidin}^  to  *.oil 
the  tubes.  In  reply  to  Dr.  Trankland,  he  would  simply 
affirm  that  very  small  volumes  of  gas  could  be  manipu- 
i.itud  in  the  present  apparatu.s,  since  hy  raising  llie  tubes 
high  above  the  level  of  the  mercury  in  the  cistern  the 
Volume  of  gas  might  be  read  off  when  tjreatly  expanded. 

A  paper  ** On  somr  New  BenzylU  D<rlvutives  of  the 
Salkyl  Scritu"  hy  Mr.  W.  H.  Perkin,  F.R.S.,  was' then 
read  by  the  Secretaiy.  The  author  had  examined  the 
actions  of  chloride  of  benzyl  upon  the  hydride  of  sodium, 
salicyl  and  jjanlthcratc  of  sodiuni  (sodium  salicy  late  of 
methyl (,  respectively,  and  .•iucccedeJ  in  obtainin;?  bodies 
reptiM  niMiL^  tl-..;  salicylic  aldehyde  and  acid,  in  v.  h.ch  the 
phenulic  liydrogcn  is  replaced  by  benz\'l.  'Ila-  e  new 
produds  have  been  named  the  hydride  cf  hot : .  ■  ,,ilu\  i, 
and  the  true  beiizyl-wUcylic-  iicid.  Combustions  of  these 
substances  were  made,  and  the  ammonium,  silver,  mercury, 
lead,  and  copper  saltK  of  the  latter  were  prepared  and 
Their  formation  was  thus  explained— 


analysed. 

CO,H  I 

1.  I  C6II4  )n  I 
Naf"  J 

Hydride  of 
sodium  salicvl. 


(  COM 

H)  dridc  ol 
bcnz}  i-ulicyl 


+  NaCl. 


II. 


t 

J  +  C,H 


.CI  - 


TMe^O 
CO. 

fienwliitalieylste 
ofiaetliyl. 


•i  NaCI. 


The  hydride  of  bcnxyt-nalicyl.tsacolourless viscid oilbavtttg 
an  odour  like  that  of  clovcst  nnd  boiling  at  a  point  above 
the  range  of  the  mercurial  thermometer.  It  is  possessed 
of  aldenydic  properties,  although  combining  slowly  with 
alkaline  bisulphites. 

Mel  ) 
CO  f " 

8«4ioin-wUey1ate 
afmibyl. 

The  bensyl-salicylate  of  methyl  was  then  decompoced  lay 

boiling  with  alcoholic  hydrate  of  potassium.  wh#!i  wood- 
spirit  was  esoKid:  and  the  potassiuni  s.it;  in  atj  ieous 
solution,  then  treati  4  with  hydrochloiic  acid,  furnished 
the  new  at- li  in  t!ic  form  ol  an  i  iI  which  slowly  solidified 
to  a  ma«8  of  minute  plates.  Its  fusion  point  is  7^°  C. 
B«ns>'t-salieyUc  acid  has  the  following  composttion— ' 

A  vote  of  thanks  having  been  passed  both  to  Dr.  Russell 
aod  to  Mr.  Perkin  the  meeting  was  adjourned  as  already 
reported. 


FOREIGN  SCIENCE.. 


Paris,  Feb.  iS,  iSGS. 

£saa]r«  tot  tli«  I'ri^e  o{  the  Socicte  dc  I'harniacic.-  Dcte^linn  of 
KriatllltlM  in  Urine— Manufaclure  of  I'yrogallic  Acid. -  AcaoemV 
or  SciSNCBS;  Propagatiun  at  Waves  tbra4i^b  Gd&cuan  Media. 
— MairaCidknrc  of  Charcoal,  and  MetalluMy  of  Iron^Oialjr^s  of 
IndttAion  CurmMtw— BMt-nwi  FarniMitaiiom. 

Ever}'  year  the  Societe  de  Phirmacie  ofTers  a  prize  for  the 
best  essay  upon  some  subjedl  connected  with  pharmacy. 
This  year  the  .untounccment  of  '.he  e.xaminers' decision 
was  enh;«!ii  ed  iit  intttest  by  a  .speech  fr^m  M.  Cnnlipr, 
frcporUT  of  the  examining  commission),  in  N'.hii  h  lie  re- 
\  iev,ed  the  work  of  the  candidates.  i  he  detrition  of 
,ir~enic  in  cases  of  poisoning  was  the  subjeft  of  ,;u  essay 
by  one  of  the  competitors,  M.  Aly-Read.  The  author  had 
made  experiments  to  determine  exactly  the  temperature 
at  which  sulphide  of  arsenic  is  decomposed  by  sulphuric 
acid.  Anothercompetitor,  M.  Barret,  chose  for  his  subjeA 
n  study  of  the  prcpamtions  of  ojriom  described  in  th« 
Codex  of  t866.  He  sought  to  determine  the  causes 
which  influence  the  pr -portions  of  morphine  contained 
in  difiierent  varieties  of  opium.  Methods  were  given  by 
whicli  the  nmoonts  of  morpliinn  nnd  nnrcottnc  might  he 
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estimated..  The  RtuJy  of  arsenic  formed  the  tmais  of  an 
essay  from  U.  Dupuy.  The  first  part  idated  to  the 

history  nf  thii  eleiMAti  taken  fint  id  a  purely  chemical 
aspect,  then  as  atoxic  agent.  The  second  part  contained 
the  results  of  experiments  upon  the  absorptiun  and  ulinii 
nation  of  arsenical  compound!;.  M.  Dupuy  stati  s  that  an 
ordinary  b-ilh  containing;  an  rvinount  of  arseniat^'  of  soda 
up  to  20  grammes  wiil  nut  artett  a  man.  M.  Eberlin  sent 
an  essay  devoted  to  the  chemical  Study  of  glycerine  and  its 
pharmaceutical  applicafioni. 

OtTitinal  canthandos  was  the  title  of  an  essay  in  four 
chapters,  by  M.  Funio'j/e,  (i)  Natural  history  of  cantha- 
Tidcs ;  (2 1  Chfmical  histop.'  of  c  an  tharides;  (3)  Causes  which 
can  alter  or  enfeeble  its  properties;  (4)  In&ects  and 
acarides  met  with  in  cantharujes. 

The  resins  empioved  in  pharmacy  was  the  subje<ft  '^  f 
essay  by  M.  Guelliot.    Finally.  M.  Guichard.  a  u 
petitor,  sent  an  essay  on  the  alkaloids  of  the  cinchonas. 
A  nenm^  of  the  adlual  state  of  science  regarding  the  con- 
stitution of  artificial  aJkaloida»  and  of  the  genus  of  natural 
alkaloids,  opens  the  subject.  Then  there  is  a  chapter  in 
the  question  it  treated  historically,  followed  by  six 
others  upon  those  alkaloids  which  are  obtained  ftom  the 
cinchonas  besides  quinine,  and  the  chlorinated,  bromi 
nated,  iodinated  derivatives.    These  chapters  contain  a 


conipktc  !i;story  of  the  cliemical  properties  of  those  sub 
stances.  The  salts  of  quinine,  cinchonine,  an<l  quinidine 
are  treated  separately.  .\f;cr  tiicse  the  extraction  of  the 
alkaloids,  and  their  commercial  preparation,  form  the 
subject  of  consideration,  and  then  the  adulterations  of 
quinine  arc  taken.  ^!.  GuichTrd  f!evote<5  .i  eliapt^r  to 
the  special  st'.nly  of  the  r<-d  coIourniL;  matter  wliich 
forms  when  cinchonine,  quinine,  and  cspecialiy  quinidinc, 
are  submitted  to  distillation ;  pure  quinine  he  finds  does  not 
furnish  these  purple  vapours,  tlie  presence  of  a  glocosidc 
is  necessary.  The  commission  unanimously  awaided  the 
prize  to  M.  Guichard. 

M.  Roussin  has  proposed  the  use  of  bichloride  of  mer- 
cury for  the  detedion  of  Icreatioine  in  urine;  kreatinine 
is  precipitated  from  Us  solutions  bjr  the  mercurial  salt. 

MMi  de  Luynes  and  EspCfUnwea  have  published  a 
reseaidt  on  the  piejiaration  and  some  properties  of 
P3rragallic  acid.  1'hcy  remark  in  commencing,  that  the 
processes  actually  in  use  yield  only  about  25  per  cent  of 
the  weifjht  of  t;a!la-  acM  employed.  Hy  tlie  action  of 
water  at  200  --iio  de;;ree.s  they  are  i-naWed  to  transform 
gallic  acid  into pyro^allic  acid  anJcaihnnic  a  ul.  Thcpro- 
ccss  is  condiifled  as  follnv,";  •  -Into  a  brass  cauldron  with  a 
lightly  fittin:;  i:o\er,  the  ';allic  ai  id  is  introduLei!  with  t\v() 
or  three  times  its  weis^ht  of  water  ;  thccauldron  is  heated  to 
200 — 2iodegrees,  and  maintained  at  thistempcratnre  for  an 
hour  and  half  to  two  hours.  At  the  end  of  this  time  the 
vessel  contains  a  slightly  coloured  solution  of  pyrogallic 
acid.  Hy  boiling  with  animal  black  the  colour  is  removed ; 
the  solution  is  filtered,  and  the]water  removed  by  evapo- 
ration. Upon  cooling  the  pyrogallic  acid  solidifies  in  the 
formof  a  bard  crystalline  mass,  slightly  amber,  and  some- 
.tioiea  rose  coloured.  To  obtain  the  praduA  white,  it 
suffices  to  distil  in  vacuo;  an  operation  which  goes 
on  very  rapidly,  almoet  instantaneously.  The  yield  of 
pyrogallic  acto  obtained  by  this  process  is  equal  to  the 
amount  theoretically  obtainable.  These  are  the  profcrtjes 
of  pyrogallic  acid  described.  A  solution  of  pyrogallic 
acid  added  to  lime  water.  rise  to  a  ma_^ni)ieei;t 

viulent  culuiir.ition.  I'thylanime  causes  the^ame  colour- 
ation. .\  concentrated  sli^lillv  acid  stdutios  of  qu'inine. 
added  to  a  concentrated  a<|vieotis  solutiu*  of  pyiugallic 
acid,  produces  a  ycllowisli  cry  stalline  deposit,  which  Con- 
tains the  elements  of  sulphate  of  quinine  and  p^iTof^allic 
acid.  If  perfectly  pure  filtered  solutions  are  ini\ed,  no 
precipitate  is  formed  until  a  little  crystal  of  sulphate  of 
quinine  is  added  ;  in  which  case  the  salution  becomes 
immediately  a  solid  mass.  Orcine  and  resorcine  read 
just  in  the  same  way  with  sulphate  of  quinine,  whence 
this  readtion  with  sulphate  <tf  quinine  would  appear  to  be 
vmmoa  to  tlioN  »mt«Me»  dMigmiitd  w  pbqnol*. 


The  memoirs  brought  before  the  Acaden»  of  Science* 
OR  the  3rd  of  dtemicat  interest  were  the  following.  On 
the  rapidity  of  the  propagation  of  waves  through  gaseous 
media,  by  M.  Regnaalt.  On  the  carbonisation  of  wood, 
and  the  metallurgy  of  iron  by  M.  Gillot.  On  the  de- 
composition of  nitrates,  during  fermentation  by  M. 
Schla•si^^^ 

M.  Bouchotte  sent  a  third  note  on  the  dialysis  of 
indudion  currents. 

M  .  Gillot  states  in  the  first  pan  of  his  memoir,  that 
the  only  condition  necessary  for  a  good  carbonisation  of 
wood  to  take  place,  is  that  the  operation  be  made  to  pro- 
ceed slowly.  The  decomposition  of  the  wood  cmnmences 
at  about  ioo%  wherefore  analyses  of  samples  of  wood 
dried  at  150%  do  not  give  the  true  composition.  During 
tlie  decomposition  of  the  wood,  resulting  in  produ&ioam 
carbonic  acid,  and  hydrocarbons,  heat  it  developed  in  the 
interior  vessel,  which  is  thus  raised  to  a  canpcratntie  in 
excess  of  that  of  the  oven.  Thit  result  la  prodoeed  wbea 
the  temperature  of  the  oven  approaches  3001*,  and  it  must 
continue  to  the  end  of  the  operation.  Too  rapid  an  increase 
of  this  internal  heat  gives  rise  to  the  formation  of  tar  and 
gaseous  produdfi in  unnecessarily  large  quantity,  diminish- 
ing :n  acorrcspondingdegreethe  useful  accessory  productii, 
as  well  as  the  yield  of  charcoal.  I  he  condensed  producis 
are  richest  in  acetic  acid  when  the  temperature  of  the 
oven  is  ai8';  at  this  heat  they  contain  48  per  cent.  NS'ood, 
when  the  operation  of  carbonising;  is  well  carried  out,  may 
be  made  to  yield  7  or  S  per  cent  of  nionohydratcd  acetic 
acid  ;  finally,  the  resulting  volume  of  carbon  is  two  thirds 
of  th.it  of  the  wood  employed.  I'he  second  part  of  this 
n.emoir  rel.ites  to  the  (■mploymcnt  of  fuel  in  the  fumaces 
used  in  the  metallurgy  of  iron.  M.  Gillot  says  that  it  has 
been  demonstrated  that  in  operating  in  the  ordinary  way, 
with  the  blast  furnace  in  general  use,  the  calorific  power 
of  the  combustible  gases,  escaping  at  the  mouth,  represents^ 
with  but  slight  variations,  two-thirds  of  all  the  combue- 
tible  matter  employed.  It  has  also  been  demonstrated 
that  to  convert  the  pig  iron  produced  into  sted  or  iroit, 
the  heat  required  is  much  less  than  the  total  heat  which 
the  combustible  gaaes,  lost  at  the  fnniace  mouth,  would 
produce  by  combustion.  M.  Gillot  colleAs  these  gases  by 
means  of  an  exhauster,  in  a  gasometer  ;  he  afterwards 
liberates  them  according  to  the  requirements  of  the 
operation. 

M.  Schl<es;n'.;'s  note  on  the  decomposition  of  nitrated 
dui in^  I'erm.mlalion,  referred  to  M.  Keisel's  memoir  on 
beet-root  juice  feruieiilalicins.  In  answer  to  the  request 
of  the  subscriber  whose  letter  \eas  forwarded  to  me, 
intimating'  that  the  subjefl  of  beet  root  fermentation  was 
one  with  regard  to  which  details  would  be  acceptable  irl 
Engliind,  an  account  of  M.  Kcisct's  research  is  introduced 
into  this  letter.  The  produdion  of  nitrous  gas  during  the 
fermentation  of  the  saccharine  juice  is  regarded  by  the 
manufadurers  as  a  serious  accident.  This  result  is,  how- 
ever, nearly  always  observed  if  the  juice  does  not  contain 
a  sufficient  quantity  of  free  acid.  Under  these  circum- 
stances the  fermentation  is  arrested,  and  usually  it 
cannot  be  made  to  proceed  again,  no  matter  how  sracih 
yeast  is  added.  The  lafttc  formentatlon  is  developed,  it 
predominates,  and  the  sugar  is  rapidly  converted  iMo 
iadic  acid.  Juice  which  cotttaiAS  before  the  ferntenta. 
tion  only  two  grammes  of  free  acid,  rapidly  increases  to 
eiuht  or  ten  grammes  the  litre  without  any  further 
addition  of  acid  being  made.  M.  Rciset  has  established 
by  numerous  experiments,  that  in  a  general  way  the 


juice  resultini;  from  the  maceration  ou;^'ht  to  euniaia  an 
amount  of  free  acid  equivalent  to  three  grammes  of 
inonohydrated  sulphuric  acid  m  the  litre.  In  well  con- 
duced distilleries  it  is  Customary  to  regulate  methodi- 
cally the  proportions  of  sulphuric  acid,  too  often  used  as 
a  remedy  for  all  accidents.  The  ammonia  present  in  the 
beet-root  juice,  combined  with  feeble  acids,  is  almost 
sufficient  to  completely  saturate  the  sulphuric  acid  added 
daring  the  operations.  M.  Reisei  employs  the  method 
piopoitd  fey  Ml  A)UMiogMilt  t»  eitimtt  th«  mtmt 
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i>f  ammrtnia  :  30— 50  c.c.  of  saccharine  juice  are  dislilled 
^^ilh  a  litre  of  pure  disiilltd  water,  and  5  c.c.  of  solution 
of  potash  of  40  degrees,  two  (riAioa^  o(  loo  c.c.  each  are 
colleded,  and  the  MniiKMlia  deduced  from,  the  amount  re* 
quired  to  saturate  a  known  volume  of  titrated  »ulphuric 
Icid.  The  produdiun  uf  nitrous  gM  ifUing  fenntntations 
iiM  often  been  ezoiaiacd  as  dm  to  &  redoAion  of  the 
nitntee  ftrand  in  tne  jnke,  bat  how  then  admit  wtlh  (hd 
nanufafiurers  that  treatment  with  sulphuric  acid  prevents 
it?  M.  Reiset,  thinking,  on  the  contrary,  the  formation  of 
nitrous  gas  to  be  attributable  rather  to  oxidation  of  the 
ammonia  when  this  alkali  is  not  saturated  by  a  povverful 
acid  luch  as  sulphuric  acid,  alw.ays  keeps  careful  account 
of  the  amount  of  ammonia  present  in  the  beet-root,  and 
regulates  the  empioyrtlcnt  of  ncid  by  the  .miount  of  this 
alkali.  The  idea  has  been  put  in  pradice  in  a  distillery 
and  has  been  at  work  three  yean ;  excellent  results  have 
-  been  obuined,  nitrous  fermentations  have  happened  only 
wry  laiely. 

M.  Schloesing  takes  ^nite  an  opposite  view  with^nosfd 
ts  tlie  formation  of  nitrous  gas  in  fermentation*,  anfl  he 

ii^v.inccs  experiment-;  to  prove  that  it  is  realty  a  pheno- 
menon of  redaction.  Experimentinf;  uith  tob.icco  juice 
fnaturally  acidt  to  which  he  had  added  nitrated,  he  ff)t)nd 
that  these  hitter  remjined  intact  until,  o'.\  int^  to  decoiii- 
po^ition  of  the  or^^anic  matter,  the  solution  became 
alkaline,  then  they  gradually  diminished  in  amount. 
M.  9chl(esing  explains  the  nitrous  gas  as  the  effed  of 
pBtrifyiog  organic  matters  upon  nitrates;  he  asks  what 
tlwK  is  astonishing  in  the  bodies  wliich  are  able  to  reduce 
tail|4»tCB  to  sulphides,  being  enabled  to  rcdnce  nitrates 
(0  nitrites.  The  neutral  or  alkaline  state  he  considers 
particularly  favourable  to  the  production  of  reducing 
nutters,  and  therefore  applies  the  fadt  observed  by 
the  alcohol  makers,  that    addition  of  sulphuric  acid 

Events  nitrous  gas  being  formed,  as  a  confirmation  of 
view. 


CORaESP01iD£NC£. 


THB  R£C£NT  DISCUSSION  AT  THE  CHEMICAL 
SOCIETY. 


To  tht  Editor  0/ the  Chemkol  X,  :rs. 
Sj«,— In  the  report  of  the  meeting  of  the  Chemical  Society, 
liven  inyOtir  last  number,  wc  observe  that  our  speeches 
arc  rather  inadequately  given,  and  that  inaccuracies 
have  crept  in.  This  is  not  to  be  wondered  at,  ui.asmuch 
as  both  of  DSread  them  rapidly  from  manuscript,  which 
«as  afterwards  (at  the  request  of  the  President)  handed 
to  the  Secretary  for  pnblication  by  the  Chemical  Society. 

Our  speeches  contained  matter  which  might  have  been 
appropriately  given  in  answerto  Dr.  Frankland,  who  qpoke 
later  in  the  evening.  .  r,   t«     1 1  j« 

We  wish'nosv  to  make  a  few  remarks  on  Dr.  Frankland  s 
speech  as  reported  in  vnur  last  number.  We  notice  four 
examples  of  results  obtained  by  takin-  what  are  there 
termed  "artificial"  waters,  and  operating  on  them  by 
Dr.  Frankland's  method,  and  by  our  method.  These 
"  artificial  waters"  were  prepared  by  treating  water  with 
peat,  and  were,  therefore,  waters  containing  unknown 
qoantities  of  organic  impurities,  and  consequently  the 
wnt  of  coincidence  between  lesalts  got  from  them  by 
the  employment  of  the  rival  methods  of  analysis  is  in 
iteelf  evidence  of  nothing  beyond  thefaA  that  the  methods 
give  different  results. 

In  Dr.  Frankland's  recent  Icature,  he  gave  four  in- 
stances of  the  cn>ployment  of  his  own  mei'ic)'!  on  .mother 
sort  of  "artificial"  water,  viz.,  on  water  of  known  com- 
position. In  these  instances  he  dissolved  known  quan- 
tities of  sugar,  and  in  one  case  known  quantities  of  sugar 

sad  cUoiMe  of  »smoi|itnB  '  * 


in  water,  and  so  prqwrcd 


waters  containing  known  quantities  of  organic  carbon 
and  organic  nitrogen. 

In  iluse  caws—and  these  are  the  only  publiabcd  in- 
stances of  a  testing  of  Dr.  I'rankland's  process — be  had 
errors  of  about  3  cutsic  centimeters,  0.8  c.c.  and  0-4  c.c,  of 
carbonic  acid,  and  in  the  nitfogcnous  instance  he  observed 
about  0*07  c.c.  of  nitrogen  mote  than  he  had  put  into  the 
watei*.  and  probably  had  committed  an  error  of  imich 
greater  magtlitude. 

As  was  said  by  one  of  as  during  the  debate  in  tlie 
Society,  errors  of  this  magnitude  .ire  a  satire  on  the  claim 
to  work  to  the  i- 100th  of  a  cubic  centimeter,  and  hardly 
any  severer  censure  could  be  p.nssed  on  our  method, 
wliich  really  does  work  lo  the  i-rooth  ot'  a  cubic  centi- 
meter, than  for  such  a  process  as  tins  of  Dr.  Frankland*V 
to  furnish  results  coincident  or  parallel  with  those  gives 
by  it. 

In  refcicnce  to  Dr.  Frankland's  experiments  00  the 
aftion  of  albtline  permanganate  «vn  some  alkaloids,  we 
have  to  remaric  that  earlier m  the  evening  one  of  us  handed 

to  the  Secretary  a  short  account  of  the  aftion  of  this 
reafjent  on  certain  alkaloids,  and  on  a  variety  of  organic 
nitrogenous  substances,  and  .since  the  last  meeting  we  have 
much  extended  these  researches. 

In  your  report,  in  f^ivin^  Dr.  Frankland's  alkaloidal 
results,  you  t^ive  "  Ammonia  obi.iiiifd.  "  "  By  pcrmangan. 
ales,  "  "  iiy  combustion.'  In  place  of  "  by  combustion,"  it 
should  be  "  ammonia  calculated  from  tlie  formula."  'lo 
point  of  fad.  Dr.  Frankland  compared  the  ammonia 
equivalent  to  the  total  nitrogen  of  the  alkaloid  with  the 
ammonia  got  Croat  it  by  our  praotti. 

Dr.  Frankland  was  unfcntunate  in  his  wiedtion  of 
stry  chnine,  narcotine,  and  sulphate  of  quinine  to  exhibit 
want  of  parallelism  between  the  ammonia  given  by  our 
process,  and  the  ammonia  equivalent  (o  the  total  nitrogen 
of  the  substance. 
Dr.  Fk'anklend's  nambers  are  :— 

"Albuminoid  "NH3  Total  NH* 

Strychnine'   ..   'oooga    ..    ..  •ooiet 

Narcotine  '00031    ..    ..  'ooodg 

Sulphate  of  Qoinine  '00073    ..    ..  •ootig 

The  real  aainbers,  however,  e^Mt  the  "  albnminoid  '* 
ammonia  as  exactly  one-half  of  the  ammonia  which  the 
total  nitrogen  could  furnish.  In  place  of -00032  for  Sliy» 
chnine,  Dr.  hrankland  should  ha\x  given  '00051. 

Atany  rate,  we  have  obtained  from  strychnine  exaftly 
one-half  of  its  total  nitrogen  in  the  form  of  ammonia. 

The  tot.ii  iiiir  igen  got  from  strychnine,  narcotine,  and 
sulphate  of  quinine^  and  the  "  albuminoid  "  ammonia 
which  their  alkaloids  yield,  are  quantities  parallel  to  one 
another. 

In  conclusion,' we  have  to  remark  that  we  do  not  re- 
member to  have  heard  Mr.  Campbell  make  the  admission 
of  the  possibility  of  error  (owing  to  the  possibility  of  there 
being  ammonia  in  the  distilled  water  used  in  his  former 
experiments),  which  wc  find  at  the  end  of  bis  speech  as 
farted  by  yva^l  am.  Ac, 

t.  Alfred  Wamkltm. 
Ernut  T.  Chafmak. 

London  Inatltution,  February  17th,  1S6!. 


MISCELLANEOUS. 

Obituary. -Mr.  \S'.  Herap.Tth,  sen.,  who  well 
known  as  an  analytical  chemist,  died  on  the  13th  inst. 
at  his  residence,  the  Manor  House,  Old  Park,  liristol. 
For  some  time  he  had  .sufleicd  from  diabetes,  but  till  a 
few  d.avs  previous  to  his  decease  he  persevered  in  his 
profesiiional  pursuits.  He  was  professor  oi  chemistry 
and  toxicology  at  the  Bristol  School  of  Medicine,  of  which 
institution  he  was  one  of  the  foundete.  The  subiedl  of 
this  notice  was  the  tathcr  of  the  well  known  analytical 
and  toxicological  chemist,  Dr,  W.  pi^d  D^patb.  F.R.& 
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NOTES  AND  QUERIES. 


Solvent  for  Es'^rntial  Oils.- Can  nnv  nf  ymir  able  corrr^pnndcnti 
inform  mc  nf  a  M'ixcnt  Icr  thr  c*.^fntial  fiU  <'r  llit:  rc-.inmis  ci.sen:;e!i. 
sucb  as  cinnamon  or  bcrgamutte,  so  m  to  enable  me  to  mix  tlicm  with 
wmler  witiunit  crcatmB  a  muddincM?  Inioniiatiaa  apoa  the  sbovc 
will  oUice  ■  SvsiCMBiiu 

Clarke's  PraceM  Ar  SofteitifiK  Water.— What  ^ttaMHy  of  lime. 
Of  lime  water  (Mranlng  thai  i  lb.  of  lime  woaM  dittMve  to  90  K«Um» 

cf  Matcri  uould  be  required  to  precipitate  the  calcareous  matter  in 
aprinc  water  iby  Clarke's  p!  kcs'.  ti  c  analy  ;i<.  nf  sprinc  water  h"ins 
a>  folloMS  :  Per'  f;allon  in  vains— carbonate  oi  lime,  li  ii.  sulphate  of 
liiaa,  vs,  chlonila  of  Mwan,  y$,  wsmic  iwm«f  (v*KauMa)i  a, 
hardnen,  f,  ditto  after  baitiair>  4"}— A^VARtua. 

Determination  of  Free  Sulphuric  Acid  in  Superphoaphates. 

— The  following  is  a  simple,  and  yet  cflicicnl  plan:  kitimate  the 
sulphuric  acid  in  the  oricir.il  s.imple  by  dtsKolving  a  weighed  portion 
of  the  supcrphu%pha!f  in  h>  lin'chlnric  acid,  not  cofltafnjnatcd  of 
course  with  any  sulphuric  acid,  separate  the  inioluble  matter  by 
filtration,  and  after  thoroaeli  waaliing  with  boiling  distilled  water, 
precipitate  with  chloride  of  barium,  and  let  stand  for  some  hours, 
separate  the  sulphate  of  baryta,  and  calculate  the  iulphutic  acid  from 
its  wei|:ht.  Now  take  another  weighcil  pnrtion  of  the  '-«p<Tpho«ph  jte, 
ifaila  it  (enlly,  and  proceed  as  lost  dcKrilKd  ;  the  diiicrencc  of  the  two 
icnha  «a  Kgafdaaulplittric  acid  obtainad  rapftacnts  the  fm  snlpbiuic 
ttH  in  Mm  aampla.— Dr.  A.  A. 

To  Pwaat  Water  Preealng.— Vour  corrc-^prdmt  ' 
deairM  to  know  (t.)  what  proportion  of  '.iH  ha^  t..  1..-  :,-.icd 
to  w.itrr  to  prevent  it  free/inu  when  eisposcl  to  tl'.c  tnllcM  wciither 
Inni'.n  i:-.  this  cn^n;rv,  I  unijii  nflvi  ■' V._'l:j  "nut  ti.-  u-_c  ^;lIt. 
C!pc(.i.»llv  ni't  when  in  contact  with  ir.  n.  but  i.ithcr  apply  caustic 
soda,  which  dissolved  in  water  does  not  affeift  iron,  and  at  the  SUM 
time  if  the  solution  is  made  strong  enouKh  will  not  fivcia,  white,  aa 
is  well  linown,  a  Milution  of  salt  frecjm.  p.irlly  Icavinua  more  con- 
centrated saline  m:\turL'  UT'/rn/tr.,  :>>  parii  hy  wriRht  itf  caustic 
■oda  upon  100  ports  of  water  are  sufficient  to  keep  water  iluid  even  at 
as  low  a  tsmpcTSture  at  10°  P.  As  regards  the  use  of  alcohol,  I 
think  methylated  spirits  miRbt  do,  a  mixture  of  water  and  spirits  of 
thp  specific  iiri'.  itv  of  o",-fio.  i.e..  c  nntaining  10  per  cent  by  vrdumc  nf 
.Tti  cilulc  u;^'  hul  V  iK  Pi  r  cmRcil  cvrn  .H  S  V.  A  strong  sol-.ilion  nf 
commercial  glycerine  is  very  much  used  in  the  colder  climes  of 
Ba«opetr.ff.(  Knaua,  Poland,  Swedaa,  to  substituta  walar  in  wet 
Kasmetera.  as  such  a  snlutinn  of  glycerine  does  not  freeze  even  in  the 

cold  wcathrr,  which  i**  ur;u:iny  \"cry  ^evt■^e  in  thp-.r  countries  in 
winter.  Dunn;:  thr  ^>inttr  fir.m  ^^xj  1  i  iH^s  at  StcLrvhi  Im.  the  tem- 
perature for  several  days  wa%  below  the  freezing  point  of  mercury, 
that  ia.— 40^  V.  Durinc  these  days  the  late  celehratad  Beneliua  made 
aeme  encriments  withTroich,  i,  *.,  solid  nerearjr,  which  eotild  then  be 
obtained  readily  in  larfcc  qoaMtiy  S  tUt,  in  poaiinf.  and  witlwut 
reference  to  the  nun  freeiincof  the  mistiwea  above  alMad  10  Rt  So 
low  a  temperature. — Ur.  A.  A. 


TO  CORRESPONDENTS' 


W.  Kirk.— In  a  short  time. 

J.  Lttaten,  Olmtgow.—y/t  espeit  to  receive  the  report  in  a  few 
weeks. 

W.  ti.—W'c  w  ill  refer  to  the  paper,  and commoalcate  partlcalara  if 

they  appear  likelv  to  be  uieful. 

/).  .S.—Some  Tcchnolewical  Dictionary  would  probably  Rive  you  the 
reouired  information.  See  "Urc's,"  "Brandc's,"  "  Cunley'.i, "  ur 
••Watti'a  Dictionaries.'" 


:  discovery  of  an 

vanadium  in  the  .Alderly  F.dRe  copper  ore,  lit  Cheshire.  This  discovery 
formed  the  basis  of  the  Uakerian  LeAure,  delivered  before  the  Koyal 
Societv,  by  Ur.  Koscor,   A  report  will  shortly  appear  in  our  c:>lumns. 

F.  niair.'  The  cxtraifl  from  the  Panama  Star  and  Utralil  is  re 
ceived  with  thanks.  Profcssor'Delissc's  theory  of  the  cause  of  earth- 
quakes, however  imprubabic  it  seems,  appear  tu  have  been  borne  Out 
by  the  accurate  fulfilment  of  the  predictions  founded  upon  it.  It  re. 
quires  car  eful  attrntioa  befoKwe  coiild  Say  whether  this  appeared  a 
coincidence  or  not. 

Comin>ini<atii\iis  hai  el'ren  rcctivtdjrom  Marshall  It.ill ,  O.  M.irrison. 
Tasmania;  !•'.  Ulair;  W.  Thomoson  (twith  1  ncln%»tri ;  G.  Hain;  VV. 
Kirk;  F.  I'ntird,  Victoria.  .\i;!itralia ;  W.  Kcllnrr;  Capt.iin  W.  A.  Ross 
iwith  entln^un  I ;  .\.  L.  K. ;  T.  (i.  Barl'i'v  ;  Dr.  T.  I,.  Phipsun  i«ith 
enclosure!;  C.  H.  C, 'richbfirni- ;  T.  Mill;  \V.  Vendibles  Hiiihcnclo- 
surel :  J.  Samuelson  ;  Dr.  Adnam  ;  J.  Stephens  ;  Dr.  W.  Mini  Herapatb, 
I". U.S.  (with  enclosures! ;  S.  Do«cll;  J.  Taylr.r  ,  M.  L  .M-!-,  Sloi|nio; 
Philip  Holland  (with  « nclosurei ;  I'hillips  ^nd  Cn  :  J.  H  Alhcrton  ;  T. 
M.  Uro«n;  F.  Muipritl:  f'iiifi.ss.>r  I'nvf.i;  NrKrcIti  ami /ambra  ;  1". 
Lerds '«ith  tiiclohLf.- 1 ;  .M  I  ni  .,n  I  C'n.  .  f  SutLlinf:;  W.  Sinith  , 
J.  n.  Gi!c^  iwith  riiclo-.ui? );  K  I  ii  n    Marsh.i'.i  Mall. 

ll/inks  /fcijff./.— •■  Kcpufti  ci  li  e  rnitei!  St,itcs  Patent  Office,  4 
v.iU.  fur  iVjj  and  iSf'i,"  from  the  llun.iurable  the  Cummi'^sioners  of 
I'atcnt'.  Slr^tn';,  Hrm  ,  .\f;cnts  (or  Ivurope .  "Tin  Hinmvirale 
Herald";  "  Uriil..!  Tiiiici  and  Mirrur";  "Western  Daily  Press': 
"  RoUisson  and  Sons'  Catalo|^eof  i''loricultural  and  Culinary  Sttdr.  " ; 
"Journal  of  Gas  Lighting  "  Darlington  and  Stockton  Times  ";  "  El 
Cetteo  Hispano-AmericMio''; "  Scientific  AmciiBan  ";  American  Gas 
Ucbt  Joiifiial *  Xcitaduift  Fiir  Cbcailc.  4  petta." 
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liuHetin  de  la  SoeiiU  tndutlritUt  He  Mulhonse. 
OAober,  1867. 

E.  Hon, »  On  the  Preparation  of  ExtraAs  of  GaiaDciiie  far  Calico 
Priatia^" 

November. 

XoRRMtmRb, "  Report  on  the  Methods  used  in  DimaiigrlftfliaiRt 
Chlorine  Reaidoes  and  Soda  Waste.  ' 

journal  da  Fabticanti  de  J'afiiei. 
Ortobcr  tj.  1867. 

K.  l)ot!Rt>iLt.iAt,  "  On  Testing  Ibe  Materials  and  Cbemical  Pro- 
ducts used  in  Paper  Making.  (Cootisuatio*.)  Kaaeaiicbn  M  tbo 
Mineral  Substances  contained  in  Paper.  On  the  DcladUnH  of  mm 
CojonripK  Materials  eaed  in  Pap<-r  Making.  On  the  Determinatloa 
of  the  Temcily  ef  Paper." 

November  1. 

E.  DocRDiLLtAT, "  On  TeeUM  the  MRleiiRla  and  Chemical  Pro. 
duCia  used  in  Paper  Making.  CMtlnoatiOB.  Or 
lake  place  in  Paper." 

L'ttntntim. 

P.  Ai.PMin,"Oa 
Aniline  Celottii.'' 


Changes  which 


'a  new  ProcMtfef  the  IfaRRMtarecf 


tat  Aftilcial 


c.  S4:.x.  "On  thilNatRral 

Diamonds." 

JTwuf  nmr  GfRwrMML 
Augttst— September. 
II.  Lr  Pl.Av.  "  On  the  Vte  of  Lime  for  F.xtrsAinc  CrystalHaaMn 

Sugar  from  Saccharine  Juices.  Syrups,  aud  from  tha  Molasses  of  Beet 
and  Cane  Sugar."  O.  DrsAOA.  "On  the  I'se  of  an  Infusion  of 
Guaiscum  Wood  for  Testing  Kirschwasser."  C.  R.  Vos  Hai'C*. 
"  Ofl  an  Alloy  of  Bismuth,  Lead,  Tin,  and  Cadmium  fusible  at  a  very 
Low  Temperature." 

OttUttiH  de  la  SocirU  g'Btuvarmgmtnt. 
September. 

H.  Peucot.  "  On  some  Processes  now  in  Use  for  EluraellH  an 
Glass  by  means  of  liydrvfluoric  Acid."  Da  Lt;yNKs,  "  On  a  Metliwl 
of  Obiaimnc  Colouting  Matter  from  Oreine." 

Compitt  RtaJm. 
November  25. 

E.  Boi'RGOIil,  "On  the  EleflroI>sis  of  Orpanic  Ali4>.  .md  of  their 
Salts."  A.  Sckbvrer-Kestnpr,  "  Some  Experiments  on  the  Manu. 
fa<:iure  of  Chloride  of  Lime."  A.  GAVTtan,  "Or  tho  laoaaen  of  ihn 

Nitriles  of  the  Fatty  Scries." 


MEETINGS  FOR  THE  WEEK. 

Mi''-iMv.    f ■cnprapl.K.r., 

TuesuAY.— Royal  lastiluliun,  3.   Profesaor  Tyadall,  "On  the  Dia« 

coverics  of  Patadagr." 
WEMiniMV.~Saciety  of  Arts,  8. 

  Ccoloiical. 

TnuaaoAV,— Royal  lasntuiii  n  ;..  Profetaor  Tyadall,  "On  tlw  Dli> 
eovwies  ot  Faraday." 
  Raiyal,ai. 

— —       ?oa1of{eal,  81. 

  Philn-.nphicaf  Club,  f>. 

FaiOAT.— Xo}:il  In^'.i-.utum,       .\.  Vcrnnn  Harooutt,  Esq.,  "Oatka 

time  in  which  Chemical  Actions  tske  place." 
Satdrmv.!— Knyal  Institution,  3.  Pwlieier  Roicoe,  **(}•  Iha  Naa* 
Metallic  Rtements." 


C.W'DLES.— If  you  do  not  want  your  csndles  exclusively  for  show, 
but  with  pleasantness  of  a  ppci  ranee  require  excellence  nf  burning,  Iray 
"  Pkici-.H  Gold  Mi  i'm  I'm  m!i:m  ."  or  their  ■  Shfrwooo  Pautl- 
TiNE."  or  their  good  old-fashioned  "  Bclsioht  8i-KitM.  or  "  BautOMT 
\\  .sx."'  or  their  "  IIkst,"  No.  1,"  ""No.  3,"or  " BATTaaaiA" COMM- 
siTK,"  in  preference  tu  the  llnest,  and  most  transparent  Pataflno 
candles.  Itui  il  you  mu^t  have  the  eslreme  transparency  of  pure 
I'aralTinc,  "  I'liu  i  t  1'm.m  i  im  or  their  "  Hmm'^n  t  i  m  «il;(;ive  il 
to  you  in  pcifcction,  and  ut  a  mure  moderatr  pni-c  than  is  usually 
charged  for  any  other  really-  first-class  ParaAne  Candles. 

The  new  toilet  Mia  p.  "PRICE'S  SOLIDIFIED  GLYCERINE." 
C'tntainio!;  half  its  weight  of  their  concentrated  distilled  Glvcerine, 
shnuld  be  in  i;cncral  um;  in  cvers  house  before  the  winter  cc-mc  i  on. 
because  of  it!i  admirable  etfecir.  in  preventing  chapping  of  tJie  banda 
and  face.  In  every  house  there  ought  also  to  be  one  oif  the  scaled 
bottles  of  their  concentrated  Distilled  Glycerine,  ~ 
as  "  Prici'h  GLVCRitiNt;,"  and  prescribed  by  the  au 
men  abroad  as  w<.  U  as  at  home,  as  the  one  Only  Glycerine 
uae  whether  externally  or  internally. 

PRICE'S  FANCY  SOAPS  of  the  different  sorts 
excellent,  and  command  a  constantly  incteasinK  sale.  The 
Glycerine  "  s|x>ken  of  above  is.  however,  the  one  fancy  soap  to  use 

"PKICI.  S  Ni:W  V\7Er:r  night  I.UiMTS,-  fer  burmr.j;  in 
the  wide  tlasscs  arc  believed  to  be  the  vcrv  b<st 
"PRICE'S  CHILDS'  NIGHT  LIGHTS^ 
glasses,  and  their  diifercntsoru  of  " CHAMBER 
well-known,  and  eo  generally  appreciated  as  net  to  need  any  special 
notice  here. 


b«st  Nitfbt  Lights  made. 

(or  hurniac  wiiboM 
BER  CANDLES"  an  a* 
>  need  any  special 
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REMARKS  ON  THE  VOLU METRIC  ESTIMATiON 
OF  PHObl'HOKlC  ACID. 
My  CHARLbS  V.  BURNARD,  P.C.S. 


liAviNo  been  for  a  considerable  period  engAgcJ  in  lh« 
analyseB  of  phosphatic  substances,  raw  and  manuIaAttred, 
1  wnd  for  in5icrtion  in  the  pages  of  the  Cnbmical  News. 
aome  of  my  cxpcrieneea  in  the  persuit  of  the  volumetric  ; 
proceta,  I  have  confined  myielf  almost  etitirely  to  the  j 
use  of  nitrate  of  uranium  in  the  known  mannt^r.  ! 
w  hich  need  not  here  he  described  ;  l;ut  in  the  follovv  int,'  of 
which,  according  to  the  published  methods,  Keveral  pre- 
t.iut.d!!-.  are  necessary;  while  often  with  tJif  •jrcatest  care 
iM  u.Tiformity  of  volume  in  s-.imples  tested,  it  is  fre- 
quently doubtful  when  the  point  of  colotir.Ttion  is  obtained. 
For  fsay  (  in  two  tieterniinalions  of  the  s.inie  sample  made 
side  by  side,  it  is  seldom  lli.it  complete  iinifornjity  e>f 
results  are  obtained.  .Much  depends  on  the  si/e  of  the 
drop  falling  into  the  little  pool  of  ferrocyanide,  somethin.; 
in  the  manner  in  which  th«  said  drop  fallt,  while  in  all 
CaiiCit  1'^  AM  eMteOtiat  element  in  the  question.    If  teht- 

iog  bt;  omtinued.  aa  ia  VBuallv  dircLled,  utitil  the  brown 
ewonration  is  evident,  the  result  will  he  f.ir  too  hv^h.  To 
prove  this,  let  the  operator  in  reaching  the  desired  indica^ 
tion,  cover  o^'er  hia  alab  (to  prevent  drying)  and  Icavt:  it 
eu  some  hour*,  aay  until  next  morning,  when  he  will  find 
the  point  to  be  fi%Y  or  aix  units  below  that  indicated  over 
night.  But  even  now  there  is  much  uncertainty,  for  say 
he  has  (aa  he  should  always  have)  tried  two  by  side, 
Tic  w  ill  frf((iientiy  be  p<  rpltxed  in  making;  his  decision. 
1  am  happy,  however,  in  being  .iblc  to  record  a  method  by 

w  hich  all  doubt  is  dissipated,  and  much  greater  accaraey 

obtained. 

If  the  cumpoiition  of  the  piibstance  isay  ,-\  nr,Tniirci  be 
quite  unknown  to  tnc,  then  I  make  .1  prrliininary  cx.Tnir.n- 
tion,  which  soon  shows  the  probable  ran^je  of  the  per 
cent  of  Its  plui.sphriric  acid.  Hut  in  f^oncral  this  is  un- 
necessary. 1  u.ie  a  plain  porcelain  slab,  pits  (ir  indetna 
tinns  for  the  pools  beiii';  ohjettinnahle.  as  hindcrin;j  due 
access  of  light  to  the  bydy  of  the  pool.  To  prevent  tlou  - 
ing  about,  a  rini;  of  cork,  ;;ivinu  a  clear  snace  of  i  of  an 
inch,  pressed  on  some  hard  i.il  l  ow  and  then  on  the  slab, 
leiivcs  a  faint  but  cf£t;Clual  wall  of  grease. 

My  method  may  be  beat  explaineti  as  (bllows,  giving  an 
aftual  determination  by  way  of  illustration.  Three  ptir- 
lioos  of  the  same  solution,  liein?  each  too  septems.  were 
taken  and  tried  side  by  side  on  the  same  slab. 

No.  I.- ;6       2S       30       .5'       34  .Scpiems.* 
No.  2.— i5       27       20       .^i       3.^  « 
No.  3.  — :!4      25      a6      27      28  „ 
Non .  at  the  conclusion  of  the  actual  testing,  not  one 
exhibited  the  slightest  trace  of  brown  colouration ;  they  all 
appeared  precisely  alike.   They  were  fthea  covered  over 
and  left  until  the  morning,  when  one  only,  vi^-  vi.  s  how  ed 
the  red  brown  colour,  and  that  as  an  intense  bn^'ht  eye  m 
the  centre  of  the  pool. 

Now,  followin!*  out  my  new  nlnn,  thf  sl.ib  was  c.i  re  fully 
pi:t  «jn  :i levciled  stand  before  .i  fiif,  and  the  spots  dried  by 
r.id'ant  heat  falliti;,'  en  t'lcir  K-.irfate-^.  (icnllv  (Uvin;;  in 
this  way  lx-iii'4  I  Ti  fciahli-'  to  arv  other,  Ktr  li'-iii'^  from 
b:-lov>-  the  h'. at  di'^tinh>  ihr  ii'ltli. merit  (>f  :lie  ]-rv'Lipit.i1i'. 
^^  hen  dr\-.  .ir.-l  tl.v  slih  |:f  t  \..i:ni.  v'.itL-r  v.  ;is  ca:e I .i!iv 
dropped  oa  .each  sjiot.  so  .ns  to  liissoKe  the  dncd  up 
ferrocyanide,  when  as  if  by  mag:c,  although  on  the  dried 

In  tbc  alK>.  c  i-ith  iii]!v.I..[  I .  \:t-.  :  v  t  i  to  r«pre«cn:  x  tinr  r^Tii  i:i 

lerroin'atiidc  uf  |K.u.-^tun>,  <  »  4  invlj  diamclct:  an-l  «!-.  •  .. 

tmSK  llw  number  of  uspttta'-.  1 1  niir^tc  •<)  umiiMni  em|>l<'y.-Ll, 


alab  there  was  not  a  trace  of  brown  visible,  the  truth  was 

revealed,  and  the  reading  bttcame — 

No,  1.— io    stood  as  the  number 
No.  do. 

No.  J.  -  ii)  do,  do. 

At  the  time  of  testing  there  wa  ;  no  exhibition  of  colour  t 
nest  morninj:;  ^4  stood  revealed  ;  but  «  n  drying  and  re- 
dissolving,  as  c\pl,iiiK-d,  29  \i,as  unquestionably  the 
number.  It  is  obvious  that  while  a  precipitate  ma^  he  so 
tilight  as  to  render  the  colouration  of  a  small  pool  diffi^lt, 
yet  by  its  settling  down  im  the  white  slab  it  ia  fanmedi- 
ately  mvealcd  on  dissolving'  away  the  crust  covering  it. 

Side  bv  side  with  the  nbow,  has  been  tried  anr^thcr 
voftimrtric  process,  of  my  own  deviKin'^,  at  least  new,  sfi 
r.ii       I  am  aware  of.    It  is  exceedingly  simple,  .111  I  i.  k  . 
iitiordcd  satisfactory  results.    Of  cour.se  it  is  not  suitable 
in  all  cases,  but  niav  be  applied  to  the  determination  of 
the  phosphoric  acid,  in  the  !;rcat  majority  of  the  so-called 
superphosphates  ;  its  value  iK-inj;  increased,  moreover,  bv 
the  fact  that  it  nccess,irily  invidves  the  estimatum  of  thi: 
free  acid  in  the  manufe.    Suppose  a  M  ;it  r|'(H  -jiii  i niadc 
in  the  usual  manner  ;  in  huch  a  manure  the  bone  phos 
phate  may  be  measured  by  the  quantity  of  sulphuric  aciil 
employed  in  its  solution.  I  extract  all  that  is  soIudIc  in  water 
from  100  grains  of  the  manure,  and  divide  it  into  two  equ.il 
volumes  of  one  thousand  .scpttms  each,  in  beaker»  of  the 
same  dimt:nsions.    Into  ()nc  I  drop  a  standard  solution  of 
soda  from  a  burette,  w  hen,  as  is  well  known,  a  precipita- 
tion of  bone  phosphate  occurs:  this,  however,  on  gently 
movin;:  with  a  Stirrer  is  re-dissolved  (  and  I  continue  to 
drop  in  until  there  is  a  faint  trace  of  a  permanent  precipi 
tate,  which  maybe  the  better  deluded  by  cnmparition  with 
the  other  volnme  in  the  second  beaker.  When  suOlcient 
sod.^  has  been  added,  then  after  duly  noting  the  number  of 
septems  empioved,  an  additional  septem  may  be  dropped 
in,  when  i  r,i  i  I  'ed  milkiness  and  agitation  will  be  mani- 
fest.     'I  ise  luimber  of  septems  thus  employed  is  the 
measure  of  the  free  acid  exist in;T  jn  the  manure.    A  little 
practice  will  enable  the  operator  to  very  nicely  determine 
the  point  of  incipient  precipitation.    I  now  throw  in  a 
piece  of  Htniits  p.iper,  if  blue  it  instantly  becomes  red.  and 
then  continue  tiic  soda  dri^ppinj;  until  the  red  litmus  be- 
comes nearly  blue,    .\  few  minutes'   rej>ose  will  allow 
I  puflicicnt  time  for  the  precipitate  to  Fomewhat  settle  down, 
leaviag  a  clear  space  above ;  into  this  a  drop  of  soda  solu- 
tion may  be  carefully  let  down,  when,  if  further  precipita- 
tion  occurs,    more   {ioda   may  be   added,   the  whole 
stitred,  and  allowe  J  a;^ain  to  subside.    In  pradice  it  is  t 
found  that  the  litmus  should  be  brought  to  a  decided  but 
not  toa  deep  blue.  Now,  the  further  volume  of  the  standard 
soda  aolntion  employed,  is  the  raeaame  of  the  sulphuric 
acid  economically  employed  In  the  manure,  and  Is  there- 
fore the  measure  of  the  amount  of  the  phosphoric  acid  in 
solution.      \n  my  own  practice  I  have  worked  out  a 
number,  by  which,  on  multlplyini;  the<-number  of  septems 
of  the  Standard  solution  of  soda  used,  there  is  at  once 
obtained  the  equivalent  of  the  phosphoric  acid  in  the  shape 
of  tribasic  phosphate  of  lime.   In  comparative  determina- 
tions, this  prncess  has  ^ven  me  reaults  nearly  constant^ 
one  half  per  cent  too  low. 

C(«)«til«ia  CiOiird.  Februaiy  mi,  iSIjS. 


Crystallisation  by  mean",  of  the  Rlowpipc.  -Ci.  Ri  se 
finds  that  tliL'  opaqueness  u  hich  blon  pipe-Leads  frefjuently 
I  assume  on  coolin  g  is  due  to  a  separation  of  crystals.  He 
p:e)^aies  iliLtr.  i^<l■  e\an): iiat:o:i  isndi  r  the  microscope 
cither  b-.  ^'I.;;t^. ;^;r;_,'  <M:t  the  bi-ad  or  h\  (hssolvin;;  it  in 
w.iti  r.  J  itaiu>:  acid  under  sucli  co;u!Uio:is  tori:)«!  anatacs. 
l!"  "itii;!  .1  ;.l  Iii'^ed  with  inicrOL  o'^nrc  s;;!t  jr.  a  covered 
tru^iUic.  a  l-l  (''.-■  s  is  obiaineil  in  \il-.-tli  c.-v^-t.ils  ;irc  en- 
cluscJ,  and  it  :i  :  ;  :all  piKCt  of  l'.  v..  '^\:\'-^:  is  now  I,t.,tte4 

n  tlie  oxidisiini;  (bme  cryMah-  arc  foM-e<',  differ n,:  from 
iii.atas  in  rha^e  and  opiir.tl  propvtci' :  —  tkir<{.  Jlfrlh 
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Dctcj mination  of  Silicon  in  Iron  and  Steel. 


(CHisMrcAi.  Nawi, 
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DETERMINATION   OF  SILICON  IN  IRON  AND 
STEEL.« 

1',;   V    IICjCI  u  I /. 

Prafauor  at  the  i>chci>l  uf  Mines,  l-ahlcin,  SweJco. 

EvsRvaoDV  who  has  been  engaged  in  the  .in.il>  ,h  uf  srun 
and  steel  is  well  aMrare  how  very  uncertain  thi;  determina- 
tion of  silicon  becomes  when  the  method  hitherto  used 
for  its  separation  in  the  form  of  silica  is  followed,  because 
not  onlV'  cast  iron,  but  also  bar  iron  and  steel,  is  never 
found  absolutely  fret-  fi  ^ni  sla-  intrrmitv^'it-tl  with  il. 
This  sla<I  is  decomposi  il  h\  the  lU.Iuiary  niellicici  of  dis- 
SOlvinK  the  iron  in  acids,  and  its  siiiin  tlu-n  au'^im-nts  the 
amotint  of  silica  formed  from  the  silicon  tont.iiiied  in  the 
iron  or  steel  ;  accordinsjly,  loo  much  silicon  is  obtained 
when  the  ordinary  method- has  been  employed,  as  nearly 
the  whole  of  the  wlica  remains  unaded  upon,  a  very  small 
portion  only  going  into  solution. 

The  same  thing  cannot  be  saidoi  certain  soru  of  cast 
iron,  but  these  sometimes  contain  blast^furaace  sla|[.  In 
the  colledlions  of  the  Mining  Institution  at  Fahlem  are 
bomc  specimens  of  spie:;e!ei»en  which  evidently  contain 
particles  of  sl.i- ;  at  the  sane  time,  pi-;  iron  containinji 
blag  nia\  be  considered  a:,  rare. 

Il  ouiihl  also  to  be  mentioned  here,  that,  according;  to 
the  £?<•/•»?.  !tnd  Hiillimnaiiniscli  j.thrluwli.  vol.  p;i;,:e 
Ciystallise<^  silicon  has  been  fn m  l  in  crystallii*ed  cast 
iron  from  Krain,  in  the  form  <  1  m  i  1  silvery  plates,  which 
'were  neither  aded  upon  by  boiling  aqua  rer.na  nor  by 
ignition  in  oxygen  gas:  but  they  were  ctmvened  into 
siNca  by  fusing  with  carbonates  of  potash  and  soda. 

Crystaltieed  silicon  is  insoluble  in  hot  solutions  of 
earbonate  of  soda,  but  soluble,  with  development  of 
!ndr<ven.  in  hot  solutions  of  caustic  potash,  and  also 
•  li  hot  hvdrotluoric  acid.  hi  ■■.-ikhi,-  at  the-  deter- 
mination of  silicon  m  e.isi  Iron  at  the  Mining;  Institution, 
there  has  never  been  oi.La'i<in  to  suspect  thi-  pre-ente  of 
crystalltHed  silicon.  Cast  iron  which  had  a  thin  white 
pulverulent  coating  of  silica  on  iM  surface,  has  been  some* 
times  observed.  ....      •   . .  . ,   j  , 

After  fruitless  efforts  to  dissolve  iron  in  highly  diluted 
organic  or  inorganic  acids,  which  should  have  no  cffed  on 
the  refinery  slag,  such  a  solvent  was  finally  discovered 
in  bromine,  which,  when  mixed  with  water,  dissolves  the 
iron  without  the  sliRhiest  aAion  on  the  accompanying 

^'^?ut  as  experimenting  with  bromine  in  larj;?  quantities 
is  very  di>„-reeable,  trials  were  made  to  use  iodine  instead; 
and  this,  hlcc  bromine,  has  been  proved  to  have  no  effect 
on  the  slag,  nor  on  the  oNule  <>r  prnto-sesqaioxide  of 
iron,  or  proto-sesquioxide  of  niani;ane.';e. 

At  the  same  time  bromine  dissolves  iron  quicker  than 
iodine,  and  is,  perhaps,  more  easily  ohtainahl.-  in  the 
tcquisitc  sute  of  purity. 

Neutral  chloride  of  copper  may  rdso  be  uscd^aa  a 
means  of  solution,  if  copper  is  not  precipitated. 

Moreover,  as  continued  experiments  have  shown  that  a 
solution  of  carb<inatc  of  soda  can  separat<«  finery 
from  the  silica,  which  has  been  foimed  h\  the  n  .e  of 
iodine  or  bromine  on  the  silicim  loniaiiied  in  the  in.n,  the 
following  nictlnKl  for  the  determination  i-\  silii.i>n  an# 
sla-^  in  bar  iron  or  slccl  has  been  used  and  con-idcred 
successful;  the  same  method  may  be  cmpl  i  rl  for  cast 
iron,  because  blast-furnace  sLig.  when  such  is  found,  is 
not  perceptibly  changed  by  iodine  or  bromine,  nor  by 
solutiona  of  carbonate  of  roda. 

Three  grammes  of  bar  iron  or  steel  which  has  passed 
through  a  sieve  of  0*2  of  a  line  at  the  most  (the  filing 
or  boring  must  be  made  with  ;:rcat  precaution,  SO  that 
no  scale  nor  the  least  trace  of  the  file  may  ^eX.  into  the 
tample,   and   so  affed   the  results);    15  grammes  of 

♦  I  foin  LniintahiK,  ^ulv  n,  iSOii.   Triuj,.laied  by  1. 1'.  Sandbcrg. 


iodine  are  added  in  small  portions  at  a  time  to  15  c.c. 
of  water  in  a  beaker  of  100  c.c.  capacity.  The  water 
must  be  previou!;ly  hoiled  to  expel  the  air.  which  would 
otherivsse  oxidise  the  iron.  The  iodine  is  stirred  in 
the  water  with  a  glass  rod,  in  order  to  get  rid  of  the 
air  which  has  accompanied  it,  and  the  floating  iodine 
and  iron  particles  are  allowed  to  sink. 

The  beaker  with  the  iodine  f  and  water,  which  is 
kept  covered  with  a  watchf^l.i; is  tooled  in  i>e 
water  before  the  iron  is  put  in,  and  during;  the  solu- 
tion it  is  kept  at  the  temperature  of  o  C.  i-'or  the 
first  few  hours  it  must  be  well  stirred  everv-  hour,  or 
oftener,  with  a  i^lass  rod,  but  afterwards  not  so  frequently. 

My  means  of  the  low  temperature  and  the  careful 
admi.xture  of  the  iron  |by  which  heat  is  prevcnttdi, 
the  solution  may  be  performed  without  the  least  de- 
velopment of  gas,  and  the  iron  has  less  indinatioa  to 
become  oxidised  by  the  air  at  this  low  temperature. 

By  pressure,  and  by  agitating  with  the  glass  rod, 
the  solution  of  the  iron  particles  which  collcdt  at  the 
bottom  of  the  beaker  is  much  facilitated;  but  if  no  iron 
is  visible,  the  beaker  may  be  kept  at  an  ordinary  tem. 
perature.  or,  preferably  in  ice  water.  If  some  of  the 
sohuio;i  has  risen,  and  dried  up  on  the  sides  of  the 
beaker  or  on  the  glass  rod,  it  must  be  well  moistened 
with  the  same  solution  before  the  water  is  added. 

About  30  c.c.  of  water,  which  should  be  very  cold 
in  order  to  prevent  the  formation  of  basic  salts,  are 
added  to  the  solution;  it  is  then  well  stirred,  left  to 
settle,  and  the  Aoid  with  the  lighter  particles  of 
graphite  is  poured  into  a  filter  of  3  in.  diameter;  the 
filtration  is  kept  up  without  interruption  until  there 
riniains  onlv  a  siinv_'.\hat  heavy  dark  po-Ader  of  s!a;. 
&c.  ;  at  the  bottom  of  il;e  beaker  about  5  c.c.  iif  w attr, 
with  a  few  dr(>ps  of  Ii-.  Jrochloric  acid,  are  now  poured  1:1 
and  stirred  with  the  glass  rod;  if  hydrogen  gas  is  given 
ott,  It  is  an  indication  that  there  is  still  some  jnetaltic 
iron  undissolved. 

The  acidified  water  is  (,uickiy  poured  on  the  filter 
in  order  not  to  aCl  un  the  slag,  lif  a  development  of  gas, 
IS  perceived,  a  little  iodine,  with  carbonate  of  toda  and 
water,  is  added  for  the  comfdett  solution  of  the  iron,  and 
the  residue  ia  thrown  on  the  filter  and  wiahed  with 
cold  water,  imtil  n  drop  of  the  filtrate  gives  no  re- 
action with  a  solution  of  o  j.  per  cent  of  ferrocyanide 
of  potas  ,ivu,i  contained  in  a  small  porcelain  crucible. 
Iron  solutions  containing  o-ocxxii  ^;ramme  of  oxide  I'l' 
iron  per  c.c.  show  in  this  way  very  distinct  reaLiior.:>. 
particularly  if  a  drop  of  nitric  or  hydrochloric  acid  be 
added.  The  filtrate  is  evaporated  to  dryness,  in  which 
operation  some  of  the  iodine  is  sublimed  away.  Thirty 
c.c.  of  hydrochloric  acid,  i'i2  sp.  gr.,  are  then  added, 
and  it  is  again  evaporated  in  order  to  obtain  the  silica 
which  may  be  dissolved  in  it.  When  intending  to  esti> 
mate  the  amount  of  graphite,  it  must  be  washed  only 
with  water,  because  hydrochloric  acid  would  di.'^solvc 
the  sla^. 

'I'lie  lilter,  previously  dried  and  weif;hcd,  is  aija.n 
dried  and  weighed  v.  hen  tontainir.'^  the  precipitate. 
It  is  then  ij;nited.  and  the  residue  weighed,  .\ftcr 
ignition,  thi-  residue  is  boiled  in  a  solution  nf  sud.i.  in 
order  to  extrad  the  silica,  and  weighed.  It  should  be 
observed  that  some  part  of  the  silica  which  has  been 
formed  from  the  siKcon  in  the  iron  may  possibly  unite 
with  the  slag  during  the  drying  and  ignition.  In  con- 
sequence of  this,  it  is  diffkuU  to  extrad  it  by  mean* 
of  a  soda  solution,  whence  this  method  is  not  to  be 
recommended  in  txad  determinations  of  silicon. 

*  The  itxline  ihould  not  leave  any  residue  when  espdasd  to  a 

hich  temperature.   Impure  iodine  may  be  purified  fay  auMimatiofl 

in  the  foUnu  I'.v:  m.-inr.cr  l(  placed  on  a  Ur|{e  walch-glaoi  i^xi"!! 
on  a  plain  fil.i  pUic  a:iJ  heated  1  n  1  sand-bath  to  toy*  (the  mcltini;- 
pi>in".  t)l  iuclint-i,  .1  pl.uiily  ;i.>li..br'1  bcaket  is  ijivcitcd  o\  tT  the  •<  ^ich- 
(•U-.i,  and  i:n  thi!i  UiL  i  xiine  li  Ci'ndcttscii.  'I  he  i.urit^  I'l  ihc  i-vleT!! 
may  be  tcatcd  by  disjulving  in  ii  3  i;ramincj  of  iron  tontiinin^  a  :  ti^all 
but  atemawty oelerwMicd  amount  of  alas;  if  these  result  j  ajpte.  l^c 
iodiflc  may  he  cweldered  ftt  ftor  sie. 
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When  nrur.'inc  as  a  soli.cin,  there  must  be  taken 

6  v.t.  to  J  ^;rai!iii;is  of  fir.cly  p<>\\'c!i.Ttd  iron  or  steel 
with  60  t.c.  'if  water,  which  has  lieeti  jirevious-Iy  boiled, 
ind  cookd  to  C;  and  this  temperature  preserved 
by  placing  the  beidcer  in  ice  water  until  the  lolution  is 
complete,  which  ti?anlly  takes  place  in  tv,o  or  three 
hotlfS;  it  i.s  C3ut!(?«sly  stirred  onte  or  twice  with  a 
glass  rod)  if  stirred  hastily,  the  solution  proceeds  too 
violenily.  The  solutioit  is  placed  on  a  table  or  in  ice 
water,  and  stirred  with  the  ^an  rod  now  and  then. 
The  further  operations  are  conducted  in  the  same 
n.anncr  .t*  when  usinfj  iodine.  Bromine  is  preserved 
under  v.;iter.  n:ul  is  liken  up  by  a  pipette,  which  ia 
intiuJuceJ  i:iiu  the  bottle,  the  upper  end  being  kept 
closed  by  the  finder. 

When  It  IS  pieieried  to  dissolve  iron  or  steel  in 
pieces,  instr.id  of  in  powder,  it  in.iy  he  done  ;  Init  in 
this  t.ise  It  i-N  ndl  necessnry  to  pl.iee  the  he.iker  in  ice 
water,  as  the  niet.il  is  Ics--  MuleiitU'  acted  upon  in  this 
runii.  bexci.il  d.ivs  .ire  reipiired  fur  the  ^olution  ;  the 
iron,  and  particularly  the  btcel  pieces,  must  be  kept 
clear  from  the  graphite  which  adheres  to  their  surface. 

In  experiments  usin^  the  solution  at  the  temperature 
of  40^  C.  loi  I  I  i  1  :  .  and  2-,  C  or  .10  C.  for  hroniine. 
it  occasionally  h.tppens  that  yellowisb- brown  basic  salts 
have  formed:  therefore  this  temperature  must  not  be 
used,  but  the  solution  of  iron  ougb^  to  be  operated  apon 
at  a  temperature  of  cP. 

In  oratr  to  detefmine  the  silie.i  ifomwd  ftem  the 
silicon  in  the  iron)  and  sb-;,  the  filter,  which  contains 
graphite  (in  combination  uilh  iodine  or  bromine  and 
\vatcr),  silie.l,  and    sing,  is  unfolded,  whilst  it  is  still 

Lt.  .11   I      I'ch  The  contents  are  washed  aw.iy 

Jrom  tiic  liher  avnah  ought  to  rest  onlv  upon  one-  1 
half  of  the  (iltei  whilst  in  the  funneli  with  a  very  line 
jet  from  a  w.ish  bottle  (so  as  not  to  obtain  too  much 
■water*  into  a  platinum  or  silver  t  riitibte  of  the  capacity  | 
of  <c>  c.c.  I  he  iooseiiin;' of  the  mass  mav  be  facilitated 
by  a  fine  paint  brush.  '1  he  v\.«ttr  in  the  iriicibic  i> 
evaporated  to  about  0  c.C,  3  C.C.  Kuturated  Milutioii  of 
carbonate  of  fiod.-i,  free  from  silica,  are  added,  and  the 
crucible  put  in  the  copper  rinj;  in  a  water  batJi,  the  hole 
being  lar^e  en4>u;;h  to  allow  the  crucible  to  project  ;  in. 
above  it.  It  is  kept  in  the  boiling  water  t  hour,  during 
which  time  tlic  liquid  is  Stit^d  two  ur  three  t)me»,  and 
the  insoluble  mass  crushed  with  a  platinum  spatula. 
The  liquid  is  carefully  poured  from  the  Inaoluble  mass 
on  to  a  small  filter,  and  to  the  mass  in  the  crucible  is 
added  i  c.c.  of  saturated  solution  of  carbonate  of  soda 
and  2  c.c.  of  water.  When  this  has  been  boiled  1  hour.'l 
the  whole  contents  of  the  crucible  are  thrown  on  the 
(:'.[t'!  .uhed.     The  solution  of  silica  in  soda  is 

a>.»J.;iLd  by  hydrochloric  aciti,  and  mixed  with  the  iron 
solution,  and  the  whole  evaporated  to  dryness  on  a  water 
bath.  When  the  solution  attains  the  thickness  of  ordi- 
nary syrup.  It  1  .  K.irri  (J  very  often  with  the  gla.ss  rod. 
until  the  mass  heccjmcs  a  dry  po'.xdvr,  and  heated  until 
the  smell  of  hydrochloric  arid  has  nearly  pine  otT;  the 
beaker  is  then  placed  in  boilint;  water  for  6  horr=;,  :  q  c  c. 
of  hydrochloric  acid  of  sj^  gr.  are  then  .1;  !i  !, 

the  beaker  left  on  the  water  bath  i  hour.    When  thu  ircil 

T  C  I  (;rinirne  "f  i  :niti-;l  puri-  /li.  j  »  tit.jlncij  frum  anii'v    ;  i  ; 

<l,«\oU  c'J  in  the  jh'Hc  ciiaii  iiT  i!i  (-  .  •  t  a '-ii'.uratt .!  f.hI.i llllll^■n 
aua  ,>\..c,  uf  toalo.  if  any  rc&iiiur  i«  nbucrvcd  after  the  «c<:iin4 
K'iiin);  Ihit  ut'ttca  tttan  ihiric  intpurtt]'  «'hkb  hm  nulled  in  Miiall 
quantitifo  with  the  «ilka,  rendering!  it  iniolvble.    When  Mnnic 

hy  Jri»ctiK»ric  acFd  r>  l>oi!cLt^\  itlj  lli;.^  ii)  >itlu*,jlt*  ,iiu'j,  :t  nii>  .iflr:  u  a1<'.^  I  c 
disvo!\u>l  Whi'n  Ihr  -..i:!.',!.  n  liiini  iht  I  iir.itnnn' iif  s<lu  j  is  (liliilc  I 
u  itb  wu'.cr  t.'  ll:c  \  .:tkc  tit  y-^  c.c.  *tt  the  iiTjiuar)  lcn:('(.ral..i«-.  it  has 
no  tcn<tt  iu  \  locKiiif  i:no  the  form  of  jell?-.  (Quartz  r""'!':'  ''-  cif.^oivi-J 
by  the  prci-c^ing  inctlioil,  bat  \xry  slij;htly,  but  iKniicd  tiur.ic  aclil 
and  finery  a]a«: an  not  aAcdiipen.  •D«tihelet»ilicat««iaeframbia^t 
fumacek  Mt  very  litUc. 

ii  When  the  silica  is  quickly  enpiHcd  !■>  a  hich  trnpcnitilrc.  a 
connidcrable  luta  may  aiiM'  (rom  the  spirliiiK'  »>  the  ua^er  combined 
v-ith  the  Mlica.  Silica  dried  jt  i<k^' C.  hsi  been  pmved  to  retain  I 
equivalent  of  n  att  r  |u  3  equiv.alcnLi  uf  siLca,  that  is,  about  $  per  cent 
oi  water,  uhii:b    U'kt  by  a  i>trci:j(  iuDttion,  ■ 


pt)wder  IS  entirely  dissoive<!.  io  c.c.  w.itcr  aie  added  :  and 
w  lier;  !io  rrystak.  ciilori.lc  of  iron  are  visible,  the  solu- 
tion is  ilirtiwn  on  a  lilter  and  washed  with  cold  watttr. 
warnt  water  forming  basic  iron  salts,  which  make  the 
silica  appear  red.  The  filter  containing  the  silica  is 
drid  and  ignited  in  a  porcelain  crucible,  tjraduallv  ln> 
creasin  ;  tl.e  t-jmperature  to  a  full  red  heat,  and  weighed;!! 
if  silica  is  coloured  red  by  oxide  of  iron,  a  little  hydro* 
chloric  acid,  1*19  sp.  gr..  must  be  poured  into  the 
crucible. 

(To  be  cuntinued.i 


MR.  RODWELL  ON  PHLOGISTON. 


'I'l'i:  lluiirv  <•(  I'Idir.;  'ion  is  iir..iri.iM\  te;;atd<'d  .t  >  a 
dislinit  di  \ I'lopiut  n;.  iiiiC4imiei  ted  Willi  .in\'  pi-.-xmus 
theory  ,  and  •.ininfUienced  bv  anv  prior  mode  of  scientifK' 
thought.  The  object  nf  Mr.  Kodw  i  ll  m  the  paper,  ol 
which  we  here  j;ike  a  sJwrt  abstract,  is  to  prove  th.it  •'  t':e 
theory  of  phlogit^tnn  was  not  the  rrsult  of  a  'luhh  n  .le 
velo^^neiit ;  it  ilid  not  owe  tts  eNii^lentie  to  an  inti;ll«du«l 
exploit,  but  it  arose  In  a  process  of  evolution,  and  by  a 
gradual  modus  of  development. 

In  iieaion  1  {"  Of  iht  fHMlh  ignh  of  Ike  Awieals") 
the  author  showu  that  from  the  earliest  times  philo^opfaerx 
recognised  a  subtle  Rre  innate  in  matter,  and  disttn^ 
from  ordinary  fire.  The  opinions  of  2rno,  Chr^  sippu:, 
Lucretius,  and*  others,  are  quoted  to  this  efTeiit.  In  the 
four  clement  theoiy /?><•  ("under  which  term  was  included 
lij;ht,  the  heal  inherent  in  all  bodies,  flanie.  inian- 
dcstent  bodies,  to'^etlier  with  lii;htnin<;.  and  all  Msiblc 
manifestations  of  electricity  was  re-jarded  as  the  n'linia, 
while  air.  water,  and  earth  together  constituted  the  »-<jr/ii/f . 
Passint;  on  to  the  .Middle  .-V^es  j  Section  2.  "  Of  old  CUcmicirl 
liftrrnliif  .  <i)h1  of  Ihc  Mi'it- >i  ••lUiC  0/  the  tcr:ui  -  .w///>,'i«r, 
cii  'I',  '■)■.■ 'f,' ,  (IT  fi<>hKiy<-(i  )\\  ulcf.  ,r\  ■  I.  "tr.!-.  "  {  \\r  fim]  th<' 
four  ehinent  tll'-'.;v  <■>;  Iivj;  1:1  ih<^  -aiiie  in  form,  bt;l 
sotne\>hat  mudilicd  in  name,  in  tin-  iIitc  Uicniicai  prin- 
ciples, Sal,  Sulphur,  Merci.nus,  1  liese  arc  friaci^tt.  not 
l.is  is  too  often  imasiricdt  cur^i.m  ;  "they  arc  itvii\itja — 
lepresentative  Intdi-s,  tvpes  ol  classed,  type  of  qualities." 
The  tire  of  the  four  element  theory  was  included  in  sulphnr, 
the  principle  of  combustibility.  Into  this  scAion  an  ac' 
count  of  some  old  typical  chemical  works  is  introduced, 
together  with  some  remarks  u|ion  the  rise  and  growth  of 
the  system  of  chemical  symbolisatiort. 

Scftion  3  treats  "Of  the  t»f>posed  tiatur,-  of  fire  prlur  to 
tlu-  rlu-  if  til'-  !!\i-ory  of  phlo^tUoii  ;  ij^cciclly  of  Di  ic-irh-i' 
'  M  tieria  Cic  liili^.'  <!iu'  t)J  Hovkc's  TIn  arr  of  Comhir.l'nui." 
It  is  here  li  iv.  11  that  from  c,::'.vMiir:  tl,.-  of  isitestinr 
material  nujtuju  has  been  tunni;c:ci  v.uh  heat.  The 
Cartesian  iphilosophy  is  discussed,  and  a  connection 
traced  between  the  Materia  Cti  lislij,  and  the  siilitilis 
i:yr:.  ol  i.iilif:  v  i.-.trs.  The  extended  Cartcianism  of 
l.cmety  is  touched  upon,  and  the  fol!n\\iiict  passa<;<" 
(which  lieara  upon  the  historv  of  thcrino-dvnamics(  is 
quoted  from  Jiis  Citiirs  tie  C//j)«/i',  publi«;hed  in  16/5:- 
*'  Uut  because  there  may  be  some  difticulty  in  concci\  in^ 
what  is  meant  by  little  igneous  particles  eoi  t'uycul: : 
ii-if'fs ")  1  do  understand  by  them  a  subtle  matter,  x\hich, 
leaving  bevn  thrown  into  a  ver>'  rapid  moiiott.  still  rrtain'i 
the  aptitude  of  moving  with  impt'tuo.^iiy.  even  when  it  i« 
enclosed  in  grosser  matters;  and  when  it  findR  tomi^ 
bodies  which  by  their  texture  or  figure  are  apt  to  be  put 
into  mo'.iim.  it  drives  them  about  sa  strongly  that  their 
;  p.irts  rubbiii.;  violently  against  each  other,  heal  is  thereby 
'  produced." 

Section  4  treats  "'  Of  ll-t'  iihay  r.  '^iirdins  flic  (fldunfian 
of  t:ii-tc!>  -.ihiili  prii  i-iU-i{  prior  to  the  rise  of  the  tlifory 
of  phlvjiiiiuit."  I'rom  this  wc  learn  that  Glauber  sug- 
gested  that  the  increase  of  weight  observed  in  some  metals 

>  "On  the  ihcMyer  l'Mi>p«t«i."'-*rAif«»i{^«i<'«l  tfefaite*  J*r 

Jam  aiy,  t(i6i». 
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aficr  calcination  might  arise  from  the  coagulation  of  heat 

!•  t!it'  metal  durinj;  calcination;  while  Bo\lc  assij;nc<] 
the  gain  of  WfJCl'.t  to  the  absorption  of  •• .  r.'i;i;v.;>/.'r</ 
jiaiili','  nr.. IS  in.  (•In- r. vise  cxprcssi'S  it,  of  " /^'Xfff'.'' /'(i."- 
tulfs  i"  and  Lwiaciy,  to  the  assiiniKitiou  of  •'  ior^ui<.ults 
tii/i  it."  Thcsi:  views  were  in  all  casea  published  before 
Stahl  wrote  on  phloKislon. 

In  Section  3  we  have  an  account  ••  Of  Ihchcr  iinJ 
Stiikl,  ami  of  lin  nsi  mid  lii  [  t  lnf-m,  i:t  of  Ihi  tlu  ory  <>t 
f'lili'f^iilon."  'J  be  u  r:lin;.^s  ol  Uiclior  arc  here  ilis- 
cussed,  and  it  is  shown  that  he  lia'^  ii'^cd  tlie  v.oid 
^ii^iTnii'  solely  in  it-*  o:ij;m,-il  adji-ctivc  slum-;  while 
"  Stahl  convcrlecl  Uecher'>  cSttyin-Kf  im<>  a  -.nb^tantiw, 
and  applied  it  to  dcsij^na'.c  ih<-  uuifcriit  ii:ii:s.  -o  often 
apoken  of  in  the  wurk^  vi  I'urnicr  writen  un  chemistry: 
and  at  the  same  time  he  enduei]  it  with  certain  exteiiiicd 
function*,  manjr  liotTotved  from  Descartes,  some  addol 
by  himself. 

'  Pblu^;:,ti)n  was  definct!  by  Stahl  ax    utittrria  aut 
fif'iuin  if^i!'  i,       i/'it"  if;itis,"  and  \va»  conceived  to  be  "  a 
wry  fcubtlc-  I'.iaitcr,  capable  nt  |h  lu  traiing  the  most  dense 
».ub*taiii  t   ;   it  neither  burns,  nor  niir  !*  visible; 

It  IS  a^ii.itid  I'V  .in  i'^:it.-.Hi>  tmntoti  i/^';uii  hi^tin.  a;u!  .1  !> 
1  .ipahlf  ol  ccMi;nu:riii  .itiii;;  Us  i.n>',iii:i  iti  maU-i  1  il  I'.irticK  s 
.ipi  t(.  receive  il.     I'lii-  p.ut.Li.-s  v,  l:eii  i  ikIih  iI  uilu  tins 

Lipid  niulion  constitute  vis,ble  fire  flic  i;^;Meiius 

iv.olion  IS  *  r.ittii  1:1;  n  Ji  '.\'r:u  iUi\ris.'  ....  lleat  is 
an  intestine  tnulitin  ol'  th'.-  pikrtlcles  cif  matter.  "  .-\s  an 
aliiiost  invariable  nile  the  i  \pre  .  .lun  •/i-sso/  j'lilin;i.,l,iit.' 
vvliieb  so  IrciiiULDtIv  oecius  in  the  \\<itl.s  ol  the  I'Jilo- 
f;istians.  iiieaiis  in  "Uir  laii;;;ua;;c,  i<niif>iii'-liiiii  i.  ith  nxyi^i  ii  : 
while  "f(itin  i  f  f'hIi/iyiiUjii,"      •  «/s..(.n/ii/.iJ/;  itj  />!iu-i^!i!:'u' 

sij(nifie*  dt  uxiilniii  n. 

The  sixth  and  last  Section  treats  *'  U/  thr  Svnert-tutk 
nature  of  ike  Ikeury  phlogisteu*''  and  in'  thin  the 
author  summariaes  the  matter  of  the  preceding;  sections:, 
portions  of  which  aamroary  we  nivc  below  ; .  r.'..i^i». 

*■  Phlojpston  was  a  new  name  fur  an  old  principle.  We 
have  seen  that  the  idea  of  the  existence  of  a  subtle  fire 
innate  in  matter  has  pervaded  physical  pbiiosopby  from 
the  earliest  times.  Phlogiston  was  another  name  for  the 
yin  "  of  Zoroaster;  the  anmKov  rvp  of  Zcno; 
the  '•  iiibltlis  ignis"  of  Lucretius;  the  "cli-mnitu!  fm," 
■■^r-li.u  "  siilf'hur,"    or    "  mlpiiiirtous 

oi  llic  vhciiiists;  the  '•.■(i/V'r  (ulnlii  "  of  ; 
the  "  siil^rii  sulphur"  of  Paracelsus;  tlie  iiiiil.riii 
iit  lii/ii,"  of  Descartes;    the  "  Itrni  '  of 

Becher.  'I'he  functions  <tf  this  entity  had  been  varicii  by 
different  thinkers,  almost  as  much  as  its  name,  until 
Descartes  gave  them  accurate  definition.  T'.ie  theory  of 
phlo>;iston  was  the  theory  of  the  "Materia  CieUstis" 
extended  in  a  chemical  direction.  Phloi^isiic  cliemistry 
was  Cartcsttan  chemistr>'.  Descartes  delincd  the  physical 
fonAions  of  the  MnUrStt  Ctrtistn,  iiechcr  and  Staid 
defined  its  chemical  fiinaion^.  and  applied  them  to  the 
l*xplanation  of  diver;..'  >.;:!  a.ical  phenomena.  Throu.;houc 
the  writings  of  Becher  and  Stahl  we  find  a  sprinkling  ol 
Cartesianism ;  thvy  did  not,  however,  adopt  the  system  in 
itn  entirety ;  they  appear  to  have  disicaraed  the  second 
und  third  elements,  and  adopted  the  fim  as  the  parent  of 
their  own  systi^m.  Knnugh.  1  think,  has  been  said  in  the 
preceding  set^iion  to  show  clearly  that  the  dominant 
niiu  tions  of  the  Mnttrhi  Ctchttis  were  conferred  upon  it* 

•  A  nori\  ni  l'hloj;istori." 

•■  The  tlieory  of  l'li'oi'.:>tiin  u.Ts  t  s.eniialK  .oul  uri- 
pli  telv  a  syncretistic  theory.  It  v.as  lii-.ilt  <ip  of  'nun,i 
thiatii,  collected  fio;n  vanour*  sources,  ai.il  llirse  v.ere 
cemented  together  by  the  [jartie-jlai  uioi<f  if>,i  us  of  lU  cher 
and  Stahl.  In  this  pnicess  ol  svnertlisiii.  the  iTient  of 
these  men  lay  ;  their  fault  was  a  too  hasiy  f^eneralisatlon. 
In  that  st3f;e  of  chcniisli\,  syncretism  wa«  inevit.ible ; 
indeed  all  theories  are  more  or  less  tinC^ured  by  it,  willi 
the  exception  of  those  wliicli  emanate  from  a  new  mod; 
of  experimenting,  such,  for  example,  as  Uircbhofrs  theor>- 

of  the  constitution  of  the  sun  A  theory 

proceeds  by  ^ow  evolution  until  it  dominates,  or  is  de- 


str^ed.  It  was  thus  with  the  theory  of  phlogiston: 
arising  under  the  most  fovotirable  cotKUttons,  it  attaitied 
full  development,  became  most  cardinal,  most  sovereign, 

and  fell.  I'or  twcntv-ei^ht  years  it  was  looming  a  half- 
lormed  ihinj;  throiij;h  the  misl.s  of  chemistry  ;  for  thiriy- 
four  \eais  it  was  giowiny  in  strenjjth  and  proJ  ;  its 

dsnasty;  for  liftv-iour  yiars  it  \s.is  dominant,  ,ntd  11  u.*?. 
fully  ten  years  yieldintj  up  the  j;host.  There  are  men 
amon  ;st  us  now  w  ho  ha-.  e  listened  to  the  echoes  of  it's 
cepariiiiL;  steps.  Iteeher  and  Stahl  were  the  prophets 
«»f  a  ni-w  mode  of  chrtn-cal  thiaii^ht,  essentially  classitica- 
tory,  svstetnaiic.  and  sMicreiiMic.  In  their  d.iy  chemistrv 
v.a-i  at  the  coinmenrenient  of  a  period  of  transition,  and 
lluy  bridy^  tin-  ^^ap  v.l'.ith  existed  between  empirical 
chemistry  and  niudern  clictnistry.  They  did  nm  collect 
the  materials  for  the  structure,  they  did  not  .ihi  _n  ther 
construct  it,  but  they  designed  it.  ancl  helped  in  the  work 
of  building.  Albeit  a  bad  bridj^,  and  built  upon  shifting 
sand<;.  \  c  t  it  wan  a  channel  of  escape  from  mystic  science, 
and  many  pa.^sed  over  to  take  iefLij;e  on  the'  other  side." 
The  author  coacludes  as  follows:— 

••Of  the  inAuencc  of  the  theory  of  pl  lof^i.ston,  I  need 
sav  but  little.    It  w.istiot  the  first  ihrniica!  theory;  it  did 
not  t^ive  the  first  exiMarLition  o.  combustion,  ,iiul  it  was 
estabh.shed  in  the  f.ice  of  (av  is  whieSi  earned  with  llu-iii 
,  Its  relclation.    V^'heii  the  fir.-t  ••l:\i.y  of  its  development 
was  passed,  facts  were  ad.ipted  ti>  liie  tlteory,  and  phe 
I  luijiiena  weie  toitured  and  t;.oliled  >ii  as  to  fit  in  with  it, 
I  bv  which  means  t!ie  proL;ress  i>f  tbemical  sru-nc<'  was 
I  somewhat  retardeil.    l-.wn  when  Lavoisier  h:id  eonclu- 
j  sively  proved  the  fallacvof  the  theory,  thishlind  adheience 
shut  the  eyes  of  the  phloi^istians  tu  the.  merits  of  the  new 
,  system,  and  to  thC  Utter  lalsity  of  their  <iwn.  .Ntverthe 
less,  the  theory  exercised  intUience  for  i^oinl :  for  by  it* 
means  a  certain  amount  of  order  wan  inirotiuced  amonj^ 
a  vast  ciukutic  mass  of  chemical  fads,  aitd  phenomena 
were  classed  together,  and  reasoned  upon  together,  and 
together  submitMd  to  similar  pracesaes  of  mental  analysis, 
after  the  manner  so  strooj^ly  advocated  by  Francis  Bacon." 

"  When  Mdc.  Lavoisier,  habited  aa  a  Greek  priestess, 
burnt  the  writinj^  of  Stahl  upon  an  altar  dedicated  to  the 
new  science,  the  downfall  of  the  theory  of  phlo;;iston  was 
not  .nione  typified  ;  for  in  that  holocaust  ]>erished  the  vast 
s\  Lr  r.i  of  empiricism  whu'i  l  .id  perv,ided  chemistry  from 
liic  tune  of  its  origin  until  then — relics  of  I-"j;yptian  and 
Chnld.-van  lore,  of  an  a^e  of  fanaticism,  of  intellect  per- 
verted by  a  (also  enthusiasm.  Phlogistic  chemistry  had 
arisen  on  the  ruins  of  the  older  strudtirc  of  medieval 
chemistry,  and  Irom  it  arose  modern  chemistry.  Let  us 
be  lain  to  remember  that  the  mother  died  in  pivint;  birth 
to  the  child.  The  new  science  was.  as  Dionysius,  horn  of 
the  dying  Scmele  ;  and  while  we  worship  the  sob.  like  the 
Ancients  we  have  not  forgotten  to  raise  a  statue  to  the 
mother.*' 

f 

Volumetric  Deiermination  of  Acetic  Acid.  — (i. 
Mer/.  Till-  determination  of  acetic  acid  by  means  of  a 
siand;-.rd  solution  of  stxiic  hydrate  is  rendered  dti)icult,  by 
the  fact,  that  sodic  acetate  imparts  a  viidet  tint  to  UtmUK, 
thus  ob'.cunnL;  the  tin.il  chan^^e  to  blue.  This  inctinveni- 
ence  may  be  oliviated  bv  usuv^  curcuma  tincture,  which 
remains  yellow  so  long  a&  free  acid  is  present,  and  changes 
into  brown  when  the  point  of  neutralisation  is  reached.— 
iT(<i<r'».  f'r.  C'l,  I...  ci.  301.) 

Detecniiiiation  of  Ammonia.  A.  Votjcl.  In  eases 
wlitre  ammrtnic  salts  have  to  lu-  iletcrmined  in  presenceof 
albuminoids,  the  atitl^or  empU>\  s  mai,'!ies!C  oxide  for  the 
liberation  iif  ammonia  in  prclercnce  to  potas&ic,  sodic,  or 
calcic  liydrate,  \vliieh  would  disen^,i<je  ammonia  from  the 
ortjanic  matters.  Me  mixes  the  substance  to  be  analysed 
with  ma;;nt  sic  oxide,  and  places  it  together  with  a 
1:  u  isiirc'l  quantity  of  sulphuric  acid  of  known  strength 
undei  a  bell'jar.  After  about  4  days  all  ammonia  is  ab. 
sorbed  by  the  ,icid,  and  is  then  determined  as  usual. — (2^ 

/.  Riibittx,  ind.  im  Zoltv.  1867,  too.)     Digitized  by  Gc 
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KcSc^iun,  rcfraflion,  and  abiorption  vf  r«4Mai  hut.  — The  heal  o( 
ih<  «jn  -X'laiblc  and  invisible  ray*>—KMraA ton  of  light  from  the 

'3)5  of  h<  at. 

!n  our  last  ledhire  1  endeavoured  to  explain  to  you  the  law 
ac^i  .-Jin:,'  to  \  hich  radiant  heat  is  rellecli  r!.  I  then  made 
u'-f  ul  >oi;ic  terms  which  were,  perhaps,  railitr  difficult  to 
rmetnbcr.  I  e>,pla!;icil  lo  vou  ili.it  the  angle  of  incidence 
■I  js  equal  to  the  an^le  ot  reliection.  so  that  if  you  bup- 
c  the  surface  of  this  table,  ^  d,  to  be  a  relieving  surface, 
and  tbiaiod<i  b.  a  perpendicular  tu  the  surface,  when  a  ray 
of  light,  ^  ci,  falls  upon  the  surface,  striding  the  button)  of 
that  perpendicular,  the  ray  i»  relieved  <oa»to  lie  as  far  to 
the  k/i  of  the  perpcmficubr  M^the  dtredray  lies  upon  the 
oppomte  aide  « it.  That  is  to  say,  the  angle  of  incidence, 
iT,  oa  the  oac  side  is  equal  to  the  angle  of  lefleAioo,  h, 
which  is  on  the  other. 

Fio.  I. 

S  ^  * 


f/ 


And  now  I  have  to  draw  your  alleniion  for  a  moment, 
not  to  the  reflc^on  of  light  or  radiant  he.it  from  plants 
or  flat  mirfacex,  hot  to  the  refleAion  of  radiant  heat  from 
cttTfcd  snrfaccB.  I  ha\-e  such  a  surface  here.  It  is  a 
lailge  concave  mirror,  as  it  is  called.  It  forms  part  of  a 
hrge  sphere  of  glass :  it  is,  as  it  were,  a  slice  Cttt  ftoa  a 
large  <;phere  of  glass.  Now,  suppose  a  stinbeam  to  come 
in  thin  direLliiin.  .Tiid  faH  )>1uiti1i  uyi  n  the  iniiror  ;  ynu  see 
that  the  ed  of  ihc  mirror  ;irt.-  lie.  rlU-i!  r i,iar.lc(l  o:).  and 
tr.c  Lonsi-iiuLiice  is  that  that  ■^unliram  sirikinfj  on  it  v\  <n;]d 
be  jerteCteii  in  such  a  way  that  the  rcflcited  rays  w  ruild 
converge  and  form  a  cone  of  convergent  rays.  I  \v  :, nt  t'> 
"^ow  you  that  when  light  is  thus  reflated  from  a  concave 
mirror  it  is  gathered  up  to  a  point  which  is  called  a  focus. 
We  will  now  throw  a  beam  of  light  upon  it.  You  can 
tiot  see  light  itself,  but  70a  can  see  bodies  illuminated  by 
tile  lis^;  and  in  this  roain»  and  especially  in  London  air, 
and,  indeed,  in  alrair,  there  is  a  censideraUe  quantity  of 
common  dirt  floating  in  the  air,  and  these  dirt  particles 
will  be  illuminated  by  the  beam  of  light ;  and  I  think  this 
will  enabh-  \  ou  to  ■  that  after  rertedion  the  beam  of 
light  will  he  catluTcd  up  and  brought  to  a  focus,  ^'ou 
see  the  bcnm  is  r.dw  rt  flcdcd  from  the  concave  mirror 
and  if)  gathered  up  in  this  wonderful  way  into  that 
convergent  cone.  If  we  had  time,  we  might  prove  that 
this  must  be  the  manner  in  which  the  rays  would  behave 
after  reflexion  in  accordance  with  the  law  that  the  angle 
of  incidence  is  equal  to  the  angle  of  refleetion. 

*  Rqtsrtsd  TStbatiSit  bjr  ]m minion  of  the  Aalbor,  for  thi»  Jovnal. 


Now,  havin-;  shown  you  this  convcrrjencc  of  tlic  rays 
of  light,  I  want  to  show  you  the  reflection  of  the  ray.-;  of 
heat ;  and  for  thai  purpose  I  have  not  a  sinj;lu*  mirror,  but 
two  mirrort..  1  Iiey  are  called  '•  cunjuj^atc  mirrors,"  and 
one  is  suspended  over  the  oilier.  I  have  here  the  means  of 
obt.iin:n«^  thi-  beautiful  ekcu  ic  lij^ht  fiotn  a  battery  of  lifiy 
cells:  if  I  nn,\  pLice  thts  li!^ht  in  the  focus  of  this  mirror  tlie 
rays  will  be  refle^ed  upwards,  and  if  the  mirror  were  perfe^ly 
true  they  would  be  reflefted  upwards  in  a  parallel  beami  or. 
so  to  My,  a  solid  cylinder  of  light.  Now  remtSmber  what 
occurs.  The  rays  of  fight  will  fall  upon  this  lower 
mir:i  r  :  t1;t  \  1  _  itlcdcd  upwards  by  it  in  a  straight 

cylinutf  ;  lli.ii  wvluiJ^i  of  li;;/il  will  strike  upon  the  upper 
mirror,  and  will  be  converged,  and  retlectcd  a<;ain  I'njm 
the  upper  minor,  and  brought  to  a  point  in  u  hat  is  called 
tha  focus  of  the  uppi  r  mirror.  \o^\  \\ill  set;  these  rays  of 
light  going  upward  thruu;;]i  the  dust  uf  the  room  when 
the  room  is  darkened.  I  intended  to  havca  ellver  bead  in 
the  upper  mirror;  and  if  u  were!  there  you  would  bce  it 
shining  with  thv  brilliam  v  ...i  the  f  un,  owing  to  the  con- 
vergence of  these  rays  of  li^ht  in  the  upper  mirror.  If  I 
put  the  light  in  the  upper  mirror  instead  of  the  lower  one, 
the  rays  would  be  brought  to  ,1  focus  in  the  Iov\er  mirror. 
1  want  to  show  you  this  with  heat  ;  and  for  that  purpose 
I  will  lake  some  boilin;;  water.  1  lower  the  .ir]ii 
mirror  and  hanj;  in  its  tutus  a  (lask  of  hot  water;  and  lui.v 
we  will  examine  \k'hat  occur*  with  the  rays  of  heal. 
Having  placed  the  llask  in  position,  I  dr.^w  the  mirror  up 
into  its  former  place  near  the  top  of  ihc  house  :  .ind  now 
the  rays  of  heat  are  cominj;  down  fri)in  that  hot  water. 
Although  you  can  not  see  ihcm,  ihcy  are  coming  down  as 
the  ray«  of  light  which  were  given  off  from  the  ele^itriG 
light  just  now.  The  rays  of  beat  are  striking  upon  the 
surface  of  this  mirror,  and  they  are  coUeded  and  nought 
to  a  focus  here.  I  think  that  hy  means  of  our  beautiful 
tht'iinn  (.Ititric  pile  I  shall  be  ..h',''  to  ;  Im'.s  t'l.il  tt.'s  1 
really  ilic  case.  1  now  bring  ilii.  Uve  (_>!'  the  j^Ic  '.-.uuit 
the  mirror,  turning  it  downwards --not  ..rds.  i^a. 
the  hot  water.  \'ou  observe  that  the  needle  \c-ry  soon 
moves,  in  virtue  of  the  heal  which  is  reflected  by  the 
lower  mirror  and  ct>lleCtcd  to  a  focus  in  this  wky.  I  w  ill 
now  turn  the  face  of  the  pile  towards  the  cool  region  of 
the  room,  and  allow  its  heat  to  waste  itself;  and  now  for 
the  flask  of  hot  water  I  will  substitute  a  totally  ditferent 
body-^a  very  cold  one.  I  will,  in  fad,  place  a  frecxin]; 
mixture  in  the  focus  of  the  upper  mirror,  and  then  operate 
with  the  pile  exactly  as  I  did  w  hen  the  llask  of  hot  water 
was  there,  ^'ou  will  now  observe  that  the  needle  wttl 
move  in  the  of)posiu-  di  L^tion.  It  will  Jirst  s_ mHiv  di i-. 
to  xero,  and  then  nnm.:  on  the  opposite  si<le.  l  luu 
\.  ill  in:  a  very  sensible  dcllctiion,  indeed,  if  I  hit  the  right 
point.  ;  The  dcllecHon  took  place  as  indicated/  N'ow.  1 
dare  say  many  boys  here  present  think  ih.Tt,  as  rays  of  heat 
issued  trom  the  vessel  containing  the  hot  water,  so  ra>  s 
of  cold  issue  from  the  vessel  containing  the  freezing 
mixture.  That,  however,  is  not  the  case.  In  the  case  of 
the  (feezing  mixture  our  thermo-deAric  pile  is  the  warm 
body.  It  is  hot  compared  with  thefreesing  mixtnte,  and 
il:at  pile  radiates  its  heat  a!j.ainst  this  lower  mirror;  the 
liL-.u  IS  r.jrlfv:;!  .1  .i1.,im\  ic -rLf!i_  t'^cr?  riL'riinst  that  mirror, 
anii  jh  tlitii  .ib.'.utb^d  iliaiik  up  ulieriy  by  the  frer/inj; 
mixture,  so  that  the  pile  in  this  way  wastes  or  lo.ses  its 
heat,  and  therefore  gives  th.it  defleifiion  of  the  needle  din- 
to  cold.  Instead  of  this  freezing  mixture  or  the  Ixittlf  of 
hot  water,  1  will  now  place  in  the  focus  of  the  mirror  a 
body  which  I  hope  will  be  given  to  me  in  a  bright  cherry- 
red  hot  state.  A  copper  ball  has  been  placed  in  the  tirt- 
in  the  next  room;  we  will  suspend  that  copper  ball 
it  is  red  hot  in  the  place  which  was  occupied  by  the 
freezing  mixture,  and  see  whether  we  cannot  get  very 
\:s:'i'e  e\idence  of  its  radiation.  1  do  not  like  to  use 
th<-  ihermoelcitric  pile  in  this  experiment;  but  I  have 
here  Slime  bl.itk  paper,  and  sniULMr.es  \'.  L'  -ite  able  to 
make  paper  smoke  in  the  U)\\<_r  tutus.  I  pl.ice  this 
paper  below  in  the  lacii'^  tut  I  see  the  bail  is  not  hot 
enough  to  bum  a  ,  there  is  no  -PP"«  VgSS"eil  fey  dooglc 
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i-.m  fcil  the  luMt  xtiy  .siri)n^ly  itii!ci-tl.  tliioii^h  (he 
ri.-^cction  of  the  rriys,  so  th.it  my  linnd  can  not  rot  there. 
Somp  of  this  paper  sinfkcti  frrciv  vctt-rd.iv  \vh»-'n  broui^ht 
■  v.tl-.:ntl  r  I  scus.  If  I  pl.ii  i:  l  icc  of  the  thermo  electric 
pile  therf  for  a  singlf  incjintnt,  yini  will  tlii;l  what  1  saift 
to  he  true.  'I"he  at'tioii  of  llu?  needle  proves  th.Tt  you 
have  there  the  focal  heat  1  ha\e  been  endea\oi:ring  to 
describe. 

Now  we  have  to  para  on  to  the  still  further  consider- 
ation or  thene  rasrs  of  heat ;  and  I  will  first  of  ait  tr^-  to 
anahe  plain  to  you  t  herein  consists  this  wonderful  light 
that  we  have  been  operating  with  so  often.  I  will  take 
a  thin  slice  of  this  li;;lit  and  try  to  ihh  im  I  ii  before 
you.    The  screen  uill  be  lowered  in  lo  enable 

nie  to  do  this,  and  v.  e  will  lower  the  roof  no  a*;  to  darken 
the  >'r>u   will   i,cc  the  beam   of  electric  li;;ht 

niakiin;  ii  ,L'.i  u\ uK nt  in  the  dust  of  the  room  ;  and  this 
lens  enables  nic  to  obtain  a  beautiful  ima^e  on  the 
screen.  Now  1  want  to  twrisit  that  beam  aside.  That 
white  mass  of  light  w*hich  yoti  isee»  is  due  to  a  mixture  of 
lights  of  varionc  colour!!.  I  will  t^ist  this  beam  aside  by 
ineaDa  of  a  prism,  and  henstrate  these  colour:;  one  from  the 
other.  iMmtof  all  1  will  vend  the  light  ihmni*h  a  Ninglc 
prism,  thus,  which  pvet>  this  wonderful,  rich  display  of 
colours  upon  the  screen.  Nothing  can  be  more  beautiful 
than  this — so  rich  and  IomK,  An!  now  I  will  try  and 
raakc  the  band  still  bifigcr  :ii  t  iither:  it  is  impossible  to 
have  it  rlrlin  m-  :iu)rr-  li<  .iiuitK;  than  that.  I-'or  the  pur- 
pose of  incii*a?>in?;  the  si/e  oi  this  hand  of  colours  I  will 
send  the  beam  through  another  of  the";e  prisms,  which 
will  pull  it  aside  still  farther,  and  spread  these  colours 
Still  more.  You  now  have  the  beam  passing  throu'^h  a 
second  prism,  and  when  I  brmg  the  beam  into  the  Held 
you  hax'e  this  splendid  band  thrown  on  the  screen.  This 
IS  called  a  speAmm.  This  was  the  giest  ditcovexy  of  Sir 
Isaac  Newton.  He  found  that  white  light  was  composed 
of  all  these  colours  ;  and  if  it  were  consistent  with  our 
present  course  of  lectures,  we  could  make  these  colours 
combine  again  and  foiiti  white  l-.ght.  We  will  now  turn 
up  the  t;as,  and  you  see  huw  dead  the  speClrum  becomes 
when  tin  l;;;lu  l.ilU  upon  it.  1  asked  for  the  f;a*  I'gbt  in 
order  to  chouse  a  boy  "  niddy,  and  of  a  fair  countenance." 

The  lecturer  then  sele^Hjd  a  boy  answering  to  this  de- 
itcription,  and  led  him  to  the  screen.  The  room  was  then 
again  darkened.  You  will  find  what  happens  to  the 
colour  of  his  face  when  I  lift  him  into  the  midft  of  this 
spectrum.  Here  (holding  the  boy's  face  in  the  red  light'] 
he  is  blooming  like  a  rose.  Now  ftransferring  htm  to  the 
yellow,  he  is  Tike  something  very  different, from  a  rose. 


Now  I  want  to  sa\ 


words  upon  this  wonderful 


spe^lrum.  You  see  a  i;ttJi  mass  of  licht  here,  and  you 
::iii;lu  supnuse  that  that  is  all  which  comes  out  of  that 
u >)iKl(  riul  electric  lamp;  but  that  is.  in  reality,  not  at  all 
the  c  u!ie.  You  have  here  a  certain  distance  which  is 
rendered  visible  to  the  eye  by  ther.e  splendid  colours,  but 
there  are  rays  extending  about  as  far  on  the  outside  of 
the  extreme  red,  as  the  green  colour  is  on  the  other  side 
of  it.  The  most  powerluT radiation  emitted  by  the  ele^ric 
light  does  not  fall  on  any  part  of  the  visible  speArum.  but 
it  falls  as  far  on  one  side  of  the  red  as  the  green  is  from 
the  other.  And  so  aho  at  the  other  end  of  the  spei^trum 
we  have  a  vast  body  of  rays  strrtchini;  out  bevond  the 
visible  portion:  ^  it  t:u--i-  \il:r.i  mi -h  t  i.t.  .  .jii-l  the 
ultra  red  rays  are  [H  i,(.\Uy  ini.iin4  ..U;U  Ut  (ir«.Hlut.c  .  ij.kun, 
although  a  jjreat  niiinbcrof  them  reach  the  retina.  I  now 
want  to  make  c\ident  to  you  the  proloufjation  of  the 
spedlruin  in  the  dircctiem  of  tl'.e  violet,  and  for  that  pur- 

Eose  I  must  make  use  of  a  less  exp.msive  spectrum.  We 
ave  produced  this  bv  means  of  prisms  of  liquid,  but  I 
must  now  make  use  Of  a  prism  of  glass,  or  else  Itavc  only 
one  of  the  liquid  prisms  instead  m  two.  i  want  to  give 
you  ai^  idea  of  the  compantivie  sower  of  the  linninous 
rayt  and  those  dark  rays  i  have  spoken  of.  t  have  now  pro- 
duced this  present  speftrum  by  nu  .uis  c  f  onu  nf  the  liquid 
prisms.    We  mijjht,  asSir  William  Herschel  did  when  he 

litat  discovered  the  dark  rays  of  the  nn,  place  a  thermo* 


meter -in  this  datk  |>.in  beyond  the  red,  and  we  should 
find  that  u  \\ni:lrl  show  an  augmented  temperature 
because  of  :iic  hcai  Jailing  on  it  from  the  cledtnc  l:g.-.t. 
Then  if  we  travelled  from  this  red  end  of  the  spc<ftrum 
towards  the  otlier.  we  should  find  th.it  the  thermf)mctcr 
would  f;raihially  sink,  and  if  we  \  lpt  hi,',,  :r-rt\n  it  v.ould 
rise  graduallv  through  the  violet,  through  the  blue,  through 
the  green,  and  the  yellow,  ami  the  orange  to  the  red,  the 
red  ht'xn^  the  hottest  part  of  the  visible  spectrum.  i}ut 
Sir  William  Herschel  did  not  stop  here,  but  made  a 
further  discovery,  l-'ar  beyond  the  red  he  found  very 
powerful  rays  failing  upon  the  thermometer,  and  he  repre- 
scntcd  the  ribc  of  the  temper.ilure  by  lines  of  certain  length. 
He  represented  the  least  heated  part  b)  a  short  tine,  and 
the  next  by  a  longer  imc  ;  the  line  representing  the  hi^.^t 
of  the  green  i:>  of  .-i  eerl.iin  len;;lh  :  and  the  heat  of 
the  ycllov/  wab  marked  by  a  longer  line  still.  The  whole 
visible  radiation  from  the  sun  w  as  determined  in  this  way  by 
Sir  William  Herschel ;  but  we  have  now  far  finer  methods, 
and  with  the  eledric  lamp  which  you  now  see  before 
you,  v.c  wens  over  these  colours  \\'ith  a  thernio  ele(firic  pile. 
The  whoh:  radiation  of  the  \i»ible  portion  of  the  apedniin 
is  represented  bv  this  small  coloured  area  that  you  sec 
rcprcsicnted  on  the  diagram  ;  but  (H'crand  above  that,  and 
beyond  the  red  end  of  the  speiftmm.  you  have  an  amnwnt 
of  heat  which  is  represented  b'.- tliis  great  mountr.;:  r  ,;s 
peak.  The  invisible  radiation  ih  nearly  eight  times  the 
visible;  that  is  to  say,  only  one-eighth  part  of  the  rays 
emittrd  by  the  eh-iflric  liglit  is  competent  to  excite  vision, 
ill  :)u-  ic  t  ;irt-  i.ivs  of  heal,  and  not  rays  of  light. 

And  now  1  want  to  show  you  the  prolongation  of  the 
spedrum  in  the  other  direction  ;  and  for  this  purpoae  I 
will  m.-ikc  useof  aprismof  ilint-glass  instead  of  this  privm 
of  bisulphide  of  carbon.    1  place  the  prism  exaAly  as  in 

the  former  case;  the  display  of  colours  is  not  now 
quite  so  brilliant,  but  the  glass  is  more  transparent  to  the 

rays  that  I  want  to  show  yoi:  than  the  bisulphide  of 
carbon  is.  1  have  here  a  certain  substance  called  sulphate 
of  quinine,';  and  I  have  here  also  ;i  svPt  tn  <>'  \.hite  pnper 
which  was  wetted  with  this  Rtib^UuLe  lii  furv-  x\n-  If^-in.^. 
It  was  found  by  Prole'  .or  Sinkcs  that  tlii  •  ^uhst.ituc  h  is 
the  cxtraordinan.'  power  of  rendering  visibic  these  invi.sibie 
rays  of  light  beyond  the  violet.  Now,  observe  this  band 
of  light  which  becomes  visible  beyond  the  violet,  when  I 
introduce  the  paper  screen  which  has  been  spread  with 
the  sulphate  of  .quinine.  There  is  darkness  when  the 
screen  is  not  there,  but  when  it  is  held  up  you  see^  thia 
lovely  band  of  colour  produced.  If  I  take  the  liquid  itself 
.ind  daub  it  upon  a  piece  of  paper,  it  will  render  the 
invisible  rav^  ■.  !>il<L'.  I  h.i\  e  hj.re  also  the  nu-.m-^  of 
changing  liic  colour  of  r.is:.  b;,  i.teans  of  this  be...i.Ljlul 
\ioIet  glass,  .md  reiidiiing  rays  visible  which  were 
hardly  visible  before.  Here  is  a  piece  of  paper,  on 
which  are  printed  the  words  '•  .\  happy  new  year." 
As  you  look  at  it  you  see  nothing  upon  it,  by  the 
ordii^ary  light,  but  if  we  put  wp  the  violet  glass  observe 
how  beautifully  the  letters  come  out. 

So  much,  thent  for  the  existence  of  rays  beyond  the  fvd 
end  of  the  speAniai,  and  also  beyond  the  violet  end. 
which  are  incompetent  to  excite  vision.  These  are  what 
are  called  invisible  rays.  Before  I  proceed  farther  I  should 
like  to  show  you  an  experimentby  means  of  these  powderi. 
Professor  Stu'-.c-;  lia>  v.ilt'-il  that  action  which  makes  the 
sulphate  ol  quinine  vu-»iljle,  "  iluurescence.  "  Tlie  phenu- 
i.ienon  called  tluorescence  has  been  kiidn  n  to  pliihiiiophers 
a  long  time.  It  was  observed  tiiat  certain  substances  had 
the  power,  so  to  speak,  of  drinking  in  light,  and  then 
giving  it  out  gradually.  M.  Mdmond  Decquerel,  of  Pniia, 
has  rendered  himself  exceedingly  famous  by  his  investifft- 
tiona  on  this  subjed,  and  the  powders  1  Kave  here  were 
selcAed  by  him.  I  am  indebted  to  Sir  Charles  Wheatstone 
for  them.  I  will  abowyou  that  if  these  powden  are  shone 
upon  by  the  cledric  light,  and  then  the  lamp  is  ex- 
tinguish! d.  the  powders  will  still  retain  their  laminositv  ; 
they  will  still  have  the  power  of  giving  out  light.  Thev, 
as  it  were,  drink  in  the  lii^t  and  tnen  give  it  oat  skiwly 
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jnJ  by  »l?;;r>-e<.  Tlie  pov.lll•r^  v.cti-  ■■;.|i<isi'l  Im  ihu 
<f!ediic  1:^:;!.'.  t  >:  i  short  t:ine,  and  the  li^lit  wn^  thrn  c\- 
t:n;;j:shed.j  1  here,  you  sci-  the  pc.vdcrs  art-  sclt'-liiniinons. 
and  ttnit  this  beautiful  light.  I  liavc  hen-  a  beautiful 
butterfly  formed  of  these  po\vd<  rs.  It  is  painted  upon 
dasi.  You  see  tlic  Kurfrjco  of  the  plass  is  now  porfuctly 
ufk.  It  emiu  no  light ;  but  if  I  allow  the  light  of  thc 
imi  or  the  light  of  th«  cleAric  lamp  to  sliinc  upon  it  for  .t 
short  time,  you  \\  \\\  si-e  th.it  it  has  the  power  of  drinking 
fn  that  light,  and  cm:ttin<;  it  gradually.  fThe  surface  of 
;:lasr;  on  which  the  butterfly  was  painted  with  the 
fluurcsccnt  powders  was  exposed  to  ihc  electric  li'.'lu.  'i'he 
li;;ht  was  then  withdra^vn  and  the  butterfly  was  seen  to 
have  become  luminous.  This  beautiful  bulierlly  is  pro 
duced  by  means  of  these' fluofeseent  powders  sclcitcd  by 
M.  Edmond  Becquerel. 

(To  be  cuncinui^J.t 
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Ai  this  Hietftini^  there  was  an  unusually  full  attentlunie  of 
Fellows,  and  several  quests,  amongst  whom  were  Sir 
Roderick  Murchison,  Professor  John  Morris,  and  other 
•iiitinr;;iished  memb€rs  of  the  Geoloj^ical  Society.  Thf 
iifflitrd  accommodation  available  in  the  meeting  room  was 
altog)  ther  in.suflicient  to  provide  for  the  large  audimctt  that 
attended  on  Thunder  evening.  This  inconvenience  has 
Iwen  sorely  felt  on  several  recent  nccaKionR,  and  particularly 
when  special  cvenitu;^  h:i\i-  hruii  ; u nted  for  lectures. 
It  is  to  be  hoped  ih.u  ih.j  lu  ',.  upai  liuvnts,  about  to  be 
construrtcd  for  the  So*,  eu  in  Burlington  House,  will  meet 
not  o.ily  present  requaeuicnts,  but  provide  for  future 
contingencies. 

Mr.  Martin  Murphv,  of  the  College  of  Chemitlry, 
Livopool,  wa«  duly  eiedked  a  Vellow  of  the  Society.  The 
aaniea  of  candtdate«i  read  for  the  first  time  were — Mr.  K. 
Cahert  Clapham.  Walker  Alkali  Company's  Works, 
Nencastle  -  upon  r\  ru- ;  l^ustomjee  liyr.inil  't-.  .M.!)  . 
A»«istant-Surj;eon  ;;i  Ikr  Majesty's  liombay  A:i:iy  ;  ai;u 
Edward  Mensd.  I'ri.I).,  recommended  by  the  Council  as 
Associate.  Fur  the  second  time  were  read  the  names  of 
Kenjamin  H.  Paul.  Ph.D..  8,  Gray's  Inn  S(iuare  ;  Edward 
IV.v«ion.  \f  .D..  I J 7.  Park  Street,  Lond.-m  ;  Mr.  Thomas 
■^ii:i..m  W'lntc,  Iticld,  near  Crawley.  Sussex ;  and  Mr. 
i^inhold  Richtcr,  of  the  Rothamstead  I..aboratory.  pro- 
9oied  a«  Aiutociate. 

Mr.  I>Avir>  ToKBrs,  F.R.S.,   &c..   then  delivered 


a  I 


vok.iiiii   1,1V. IS  ;  .IS  .<!!  a>[Ufi)us  pni  iuit  in  ditftient  fornix 
deposited  from  solution  ;  and  a«  a  fj.Tsolvtic  produdt  in 
tu'.ies  frcrn  trie  dcconipositinn  of  the  Ouoride  «)f  Kiiicon. 
Simila/  ni'Hlifjcations  w  ere  observed  in  (he  case  of  sulphurt 
copper,  and  many  other  substances.   I  he  conditions  und«r 
whU'li  the  arltficial  formation  of  felspar  and  nolites  was 
po»»iblo  were  then  alluded  to,  and  streaa  was  laid  upon 
the  f»&  that  the  produftion  of  the  latter  (hydrons  sllicaiesi 
by  lire  w.-ir  consistent  with  the  observ.ition  that  vast 
vohimes  of  aqueous  vapour  escaped  together  with  solid 
and  p.irti.Tllv  liqiirlu  rl  i  ;  itters  durini;  M)lcauic  eruptions, 
r^'neous  .'mion  in  r..a!ire  was  defined  to  be  volcanic 
aaii^n    in   which  the  results  were  much  modified  by 
the  un-!.nce   of  steam    and    !;.iscs.     vVqueous  adion 
•tIso  \\a,.  defined  to    inthido  the   aclion    of  dissolved 
saline  m  uter,  ^.iscs,  air,  ii;c.,  with  or  without  heat 
and  pressure,    doing  back  tothe  earliest  form!;  of  Created 
matter,  the  chemist  acsumcs  that  the  elemepta  and 
their  affinities  were  then  the  same  aanow,subjeft,  however, 
to  the  disturbing  catnea  dtie  to  excessive  ;beBt  or  relative 
hulk:  thus,  wmlst  sodium  will  at  comparatively  lf>w 
ternper-it'ire';  dvtomp'-ise  carbonic  acid,  carbon  will,  on  the 
other  h.md,  t.ikr  the  oxygen  from  i.odji  if  the  heat  applied 
he  sufficiently  intense.    Sr>  al:K)  v.iih  iron,  which  at  a 
red  heal  <icconiposes  \\ai<  r,  whilst  liydrot^tn  at  the  same 
temper.iture  vtfeCts  the  irdudiion  of  o\ide  of  iron.  Claim- 
in<^  a  certain  amount  of  Irtitude  in  the  discussion  of  the 
states  of  combination  or  balance  between  the  affinities  of 
the  earth  s  contending;  elements,  it  waj  conceived  that 
the  first  operation  of  the  newly  created  matters  would  be 
to  obey  the  law  of  gravity,  and  arrange  themselves  in 
?ones  or  strata  in  and  upon  the  earth  according  to  their 
respective  denstties,  although  modified  to  some  extent 
by  diiTusinn.     Defining   the    relative   position   of  the 
s     ,it!  s,  those  more  basic  in  cli.-irafter  aii  l  i.f  r;r<»:iUT 
density  underlyini?  the  acid  silicate.s,  containing  prahabiy 
free  (]itart/,  the  chloride  of  soduiin         other  volatile 
i  compounds  m.^v  he  conceived  to  foiiu  a  dense  vapour  or 
atmosphere  ii-im.-.li  itLN    sunoundinjj  the  earth,  whilst 
carboT;t  •  ncid,  iind.  in  ti,  the  ;;aseou!i  constituents  of  air 
with  a<jiN  (I  IS  \  .ip  ,ur  in  the  upper  regions,  were  the  outer 
zones.    Later,  when  by  the  abstraction  of  heat  the  chlo- 
ride of  sodium  was  condensed,  it  formed  a  solid  crust  of  salt 
upon  the  surface  of  the  earth,  and  by  a  further  tediidion 
in  temperature  the  liquefied  water  would  dissolve  the 
ji.Tlt  to  form  the  ocean.    Reasons  are  given  for  the  hypo- 
thesis adopted  by  the  author,  \\  hich  aRserts  that  the  central 
nucleus  of  the  e.irth  luu  l  cnnt-rii  m;  .il^  .iiiialaiion  of  the 
denser  metals  .and  their  compounds  ;  liichc  coiisiderations 
are  founded  upon  the  knowledge  of  the  mean  .;;i.ciiu 
Kr.iviiv  of  the  earth,  about  5-4,  and  the  density  of  the 
cMeriur  crust,  assumed  to  be  ^"75. 

I4y  tliij  solidification  of  the  exterior  crust.  .jiuI  it? 
becornini;  subject  to  volcanic  a.Td  other  forces  irrcguLu !y 
exertedt  the  physical  features  of  the  globe  were  changed 
from  a  true  sphere  to  mountains  and  valleys,  some 
of  which  have  aftcr^vards  been  covei«d  by  the  ocean; 
and  then  by  the  disintej^ratinj;  action  of  water,  the  ingre- 
dients composing;  the  Hrst  i  imu  1  luuks  mav  lui'.  <■  Ln  ii  ' 


itourge  •' Oh  Cliiiiiieal  (rxilu^'v."  The  lecturer  confined  |  sorted  into  sandstones,  dcrivtd  chaily  from  the  tjuaii/ 


f'.imjclf  mainly  to  t:;  ■  mnsideration  of  ihtise  parts  <if  thi 
■'•ibject  which  comprehended  the  perioti  coincident  with 
iad  subsequent  to  that  staf,t-  in  the  v.  orld\  Ivf  tory  known 
■•^  the  co-tmor;enetic  era.  Cont'essinf,'  pa  the  outset 
[•■'It  he  was  neither  absolutely  Plutonic  or  Ncj  tunic 
'Q  hi%  opinions  regarding  the  origin  of  the  oldest 
"dcIk.  the  leAurer  argned  that  combination;*  of  the 
*>e«s  held  by  these  rival  schools  of  geolo^  best 
waited  the  requtrT?ment«  of  modem  research.''  It  was 
jWther fire ah  iiL  ,  c;  :  iiu  ::  '  Micy  alone,  that  accounted 
•irall  the  nati.rj.1  piiL;:u;;ic  .u.cb  .lirvcd,  but  to  thes^-  forces 
crmji  inti  ,  nust  be  added  'he  ciTefts  of  heat,  electricity, 
"S^t,  anj  mechanical  presjuire.  as  prcatly  influencinij  the 
consideration  1;  tl.f  titer  in  hand.  Refcrriiiff  to 
*pedmtn$  on  the  table,  Mr.  Forbes  showed  that  silica 


and  the  l  arihv  silicates  -^o  to  form  under  ijrraf  pressure 
and  im  tanii^rphic  action  the  numerous  class  of  slaty  or 
ar<jillacf*'iis  vtratilied  rocks.  Metallic  sulphides  occurring 
111  the  silii  uen  would  by  oxidation  furnish  f.ulphateii. 
which  wo  ild  also  he  formed  from  volcanic  emanations, 
nnd  pa!(s  into  the  Ma.  Organic  life  at  this  stage  came 
upon  the  scene,  and  was  instrumental  In  separating  the 
lime  as  carbonate  from  dissolved  calcareous  salts,  thus 
forminfr  limestones;  whilst  vegetation  proceeded  apace, 
anr!  j^radiially  stored  up  carbon  from  supplies  of  carbonic 
acid  abounuino;  in  the  earth's  atmosphere,  and  fitted  the 
air  lor  tiie  respiration  ol  animals 

The  arfjuments  deduced  from  tii'-  -pecitic  ^r.-r.  i;v  of  the 
qiMrt.'  t(»ntained  in  granite  as  ptjlmlii;;  to  its  ar|iitniis 
origin,  arc  shown  to  be  fallacious,  and  the  author  finds 


^^CQRied  in  natnre  as  an  igneous  prodw!k  in  recent  |  that  recent  lavas  contain  quaitz  of  specific  gravity  a-fi, 
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which  exndtly  nccordii  v\  i*.h  that  of  iliccommcin  hc\a 
variety  known  as  rock-cryst.il. 

After  duly  weighing  the  coniliCtinj;  opinionis  which  have 
divided  peohjgists  as  to  the  origin  of  Rranitcs.  the  Icifiurcr 
was  satisfied  from  his  expericnt'e  in  the  fichi,  assisted  by 
the  microscope  and  laboratory,  that  many  of  the  so-called 
gTADites  and  gneis»cs  are  really  Hcdimcntnry  products  of 
the  breaking  up  of  true  i(;neuu!t  eruptive  rucks,  &tratttied  by 
a(|ueou<;  a^^cncy,  and  subsequently  re  consolidated.  True 
eruptive  (granites  of  igneous  or  volcanic  origin  also  Ult- 
doubtediy  exist,  andtlieleAurer  replied  to  the  argumenta  pat 
forward  hy  thosewho  diiputetueh  an  origin.  The  objedtions 
weretakenimn/iiii — ist,  That  granite  conuuns free  quart/ ; 
3nd,  That  the  apecillc  gravity  of  the  quartz  ia2-6:  ^rd, 
That  the  quartz  contains  water;  4th.  That  in  Kramte 
the  more  fusible  minerals  have  sumetinies  become 
solidified  .iriii  i.  r\ -talli--;  i;  hi  Inrv  thr  u  ss  f.iMhlc  ^n_;ri.' 
dients;  aiui  sti'.i  llul  j^;ua]:t  licqucnlly  (.uuiaiiKs 
hydr  iti  il  iiiii-i  I  lU.  Reference  was  here  made  to  Bnnsen's 
experirnciiis  on  -.Iil-  retcniion  n(  water  bv  hvilrous  siiicatcK. 
and  I.aurcni'-.  uh:  u:  \  at  ;i  iiis  to  the  same  ctitj.;  m  the  case 
of  the  fused  borates.  A  specimen  f.i  i  rvstalliscd  stilbitc, 
found  in  the  lava  current  from  1.it:.i.  in  March  1865,  was 
exhibited ;  and  the  quart/;  from  the  volcanic  lavas  of 
J'eru,  and  rocks  of  Ponza,  in  the  H.iy  of  Naples,  were 
»sud  to  contain  water.  In  the  lava  from  Vesuvius  crystals 
of  refraAofy  leucitc  were  frequently  found  silting 
upon  the  caaily  fusible  augite.  From  the  i^eneral  uni- 
fonnityincompoeition  aitd  physical  characters  of  volcanic 
nniduda  thrown  up  in  such  widely  distant  localities  as 
Iceland  and  Terra  del  Fnego,  the  Icdiirer  aiguea  that 
there  must  atill  exist  a  vast  teacrvoir  or  resnvoirs  of 
fluid  igneooa  matter  in  the  interior  of  the  earth,  and 
that  volcantc  emptions  must  have  some  intimate  connec* 
tionwith  one  another.  Volcanic  adlion  docs  not  seem 
to  be  confmed  to  mere  local  outbursts,  for  in  the  I'acific 
enormous  energy  is  shown  in  the  numerous  volcanic  islands 
K' i II 1;  between  80"' and  Ho  l!.K;M;i:(le.  v>  lu^li  if.^Iutlcs 

a  lanjiC  of  nearly  one-si-M'inli  of  thr  int.u  c ircumicreiice  of 
the  globe.  Uy  \v;iv  u;  niniJusiun  )iis  ['.isicoursc  the 
lecturer  divided  the  forces  determining  metamurphicaCiion 
into  six  principal  etaaaeBt  considered  under  the  following 
headings : — 

ist.  Prenure  alone. 

2nd.  Heat  alone. 

3rd.  Heat  in  conjunftion  with  chemical  aftion  and 

crystallisation. 

4th.  A(|ueous  aftion,  assisted  by  heat  and  pressure. 
5th.  (iasolyiic  aAion. 

6th.  Combinations  of  two  or  more  of  the  above  ajioncies. 

The  autlior's  a  n'  \\a>-  ;ieither  the  introduction  of 
novelty,  nor  the  rehearsal  of  published  opinions  with 
*taement  of  authorities  ;  but  to  bring  together  a  ma^s  of 
■"dissociated  data,"  examine  the  soundness  of  the 
aepsrate  parts,  and,  if  possible,  build  up  a  structure 
npmi  which  the  criticism  of  both  chemists  and  geologists 
cottM  be  centred. 

The  Chairman  moved  a  vote  of  thanks  to  Mr.  David 
Forbes  lor  his  hiRhly  interesting  communication,  which 
iHire  evidence  of  much  study  and  thtiu^h-..  .itiil  iii\  :ti  i!  .iri 
expression  of  opinion  from  Sir  Kodc-iick  .MurLin.^m 
the  other  geologists  whom  he  saw  in  the  roonj. 
Sir  RnPKRicK  MvRCHisoN  Said  he  had  listened  with  great 
pji^'asiii  L'  to  the  able  discourse  just  now  delivered  by  Mr. 
Forbes,  but  felt  as  yet  incompetent  to  offer  any  opinion 
upon  the  f;rcat  chemical  questions  treated  of  in  the  paper, 
particularly  those  referring  to  the  primitive  constitution 
of  our  glooe»in  which  the  ledurer  had  grappled  so  man- 
fully and  Mb  successfully  with  the  advocates  of  tbt  water 
hypothesis.  The  £afis  stated,  and  mferencea  deduced 
mm  the  atrudure  of  rocks,  f9  far  towards  invalidating 
the  opinion  of  those  who  assert  that  the  older  granites  are 
really  sedimentary  formations.  The  igneous  origin  of  at 
least  some  of  the  granitic  rocks  seemed  all  but  proved, 
but  gneiaa  may  be  mfficult  to  delennine.  With  regard  to 


intrusionii  several  interesting  'examples  had  been  men- 
tioned. When  grand  ranges  of  limestone*  bi-camc  !.';d- 
dcnly  changed  into  gypsum  and  dolomite,  tiie  true  » 
explanation  could  only  be  furnished  by  chemical  investi- 
gation ;  Daubree  had  already  done  much,  and  Forbes 
showed  himself  ready  and  willing  to  go  into  the  arcana  of 
these  mysterious  regions  of  speculation,  and  seek  the 
truth  for  our  science  of  Geology. 

Prof.  McDoKAi.D  acknow  ledged  himself  to  be  a  believer 
in  the  Neptunian  system,  and  conceived  that  there  waa 
no  clear  line  of  demarcation  betM-een  the  granite  proper 
and  mica  slate;  he  saw  no  reason  to  apply  the  term 

metamorpbic"  to  the  lauer,  since  the  same  ingiediant* 
were  present  in  both,  and  the  difference  between  adjoin- 
ing  portions  of  rock  were  often  difficult  of  recognition. 
If  the  cavities  in  the  quartz  of  true  granite  were  care- 
fully examined,  llwy  \Mn:Id  bo  found  lim  d  v.  ilh  crystals 
or  bounded  by  pUit.:.,  and  totally  iliUL-rttit  tiom  the 
hollow  aniy;;daloid  .spaces  occurring  in  vol^arav  lavas, 
and  that  the  tluij  contained  in  them  was  ul  .in  cx]iii'Mvc 
nature. 

Professor  Morris  disputed  the  accuracy  r>f  thv  -nrk  ri  nrt  s 
drawn  from  the  occurrence  of  .zeolite,  v,  liitli  li.id  111  tlie 
speaker's  opinion  been  crystallised  from  water.  I'hi^ 
class  of  miner.ils  never  occurred  in  modern  lavas,  but 
were  generally  found  in  the  older  rocks.  Stilbite,  chaba- 
site,  &c.,  may  be  regarded  simply  .is  modifications  of 
ordinary  felspar.  The  subject  of  metamorphism  required 
elucidation  from  the  chemist,  and  some  interesting  fa^ls 
had  been  brought  forward  in  the  paper.  Remarkable 
examples  of  alteration  at  the  jun&ion  of  rocka  were  to  be 
seen  in  the  passage  ofipiniteamon^  limestone.  Where 
grey  granite  intruded  mto  moontatn  limestone,  the  tna« 
felspar  was  produced,  which  segregated  out  in  dillerent 
forms  of  metamorphism. 

Dr.  Ht  cio  Mi'i.LER  said,  "  1  have  listened  with  great 
pleasure  to  the  very  interesting  discourse  of  my  friend 
Mr.  F'orbes,  and  in  pronouncing  my  cuiiciirrt  ticc  with 
most  of  the  views  put  forth,  I  car»not  htip  express- 
ing --urntj  c!i)uln  with  regard  tn  tlu;  valiihty  of  his 
arguments  ii>  fa\otir  of  the  igneous  uii;Mti  <>l  the  quart/ 
in  some  of  the  gr  initi'  ami  similar  rocks.  Mr.  I  nrbi-s 
regards  the  separation  ol  graphite  from  pig  iron,  as  shown 
in  the  beautiful  specimen  placed  before  us,  as  analogous 
to  the  separation  of  quartx  in  granite,  inasmuch  as  both 
substances  previous  to  their  separation  were  in  the  state  of 
igneous  solution.  Now  it  appears  to  me  that  this  analogy 
is  only  very  superficial,  for  in  the  case  of  pig  iron  we  see 
the  more  infusible  graphite  separate  in  a  solid  and 
crvstalUne  form  as  soon  as  the  aiSnity  to  the  iron  ceates. 
whereas,  on  the  other  hand,  in  the  case  of  the  granite, 
we  have  the  undiaputed  faA  that  the  more  faaible  felspar 
haa  leparaicd  and  ciyatallised  first ;  for  the  ouaits  aiv' 
ronnds,  and,  in  fatft,  to  a  great  extent  fills  op  the 
space  between  the  crystals  or  particles  of  felspar. 
On  the  other  hand,  the^  well  defined  surface  of  the 
f<  lsp.-,r  ,'.]■><'.  -Au-  a. -lencc  of  all  indication  of  paxlial 
int^riusiuu  ua  tlic  faces  of  contact  between  the  two 
minerals,  excludes  all  probability  trial  tht'c  i-l.p.ar 
p.trticles  could  ever  have  been  in  cuiuatt  wiih  lu.scd 
quart/,  leaving  untouched  the  question  whether  the. 
once  (used  ijuart/  i*  C/»r^ble  of  passing  again  into 
the  (.rysi.Lilmr-  state  >vT?noTrt  solidifying.  .Mr.  Furbc.s. 
in  support  ot  his  views,  quotes  the  highly  interesting  and 
important  researches  of  Mr.  Sorby  on  the  strutlure  of 
water  cavities  in  quartz  and  other  minerals.  If  I 
recoiled  rightly,  the  highest  temperature  deduced  from 
their  experiments  for  die  formation  of  these  cavities,  is 
about  400  C,  or  about  the  melting  point  of  lead.  But 
surely  this  is  not  a  temperature  which  we'  can  call 
'igneous,*  or  associate  wuh  plutonic  adion,  itiain  fiiA 
a  temperature  which  we.  if  the  preaent  theoiy  on  dm 
subject  is  correift,  may  find  anywhere  at  a  depth  of  aboot 
20,000  feel  below  the  surface  of  the  globe,  and  to  which 
in  the  course  of  time  any  of  the  sedimcstaiy  focmatioas  / 
may  have  been  aubjeded.  The  tracby^^3Fraa3rte|>^8^^ 
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P^maroU.  a  rock  of  decided  volcanic  origin  contains 
cmtalline  quartz,  the  water  cavities  of  which  arc,  accord- 


ing to  Mr.  Sftrby.  formed  at  a  temperature 


i;t  360'  C. 


This  hA  in  itself  I  consider  a  proof  that  the^r  quart,i; 
is  a  Mrcondary  produift,  and  could  not  have  crystallised  .u 
the  time  <if  the  eruption  of  their  lava,  for  it  is  inconceivable 
ih.it  quart/  could  remain  liquid  at  the  temperature  of  niclt- 
;nglead.  It  is  hardly  aecess^ary  to  mention  that  the  eruption 
f>f  these  trachyta  haB  taken  place  in  pre-historic  times. 
The  fatt  that  quartz  and  2eolit««  hav«  b«en  taken  from 
lite  still  flowing  lava  is  not  more  concliiRive,  for  it  8*ems 
ttoretlian  probable  that  the«e  inineral<«.  along  with  many 
other*  jseneraTly  named  amongst  the  Vesuvian  ejciflions, 
arc  tiothin;::  ihitu  tl  .m  p  irtitles  of  the  .nu  -i-rl  M(i;itL- 
Somma  formjitKia,  uutlcilyjnjj  the  present  wk  .ir.i),  v,  hsth 
during  the  eruption  of  \'esuvius  come  occa.Hionally  within 
rcjth  of  the  l.tva,  and  are  then  ejeCled  from  the  crater. 
I  li.ive  arrived  at  this  conclusion  after  a  personal  inspection 
v(  the  Monte  Summa  formation,  which  in  rcalitv  consists 
i>t  the  Ia\n!i.  ashes,  or  tufa,  and  debris  of  the  ancient 
%okai:o  mixed  up  with  occasional  fragments  and  blocks 
of  limestone.  In  the  course  of  time  a  metamdrphtc  or 
chemical  a^ion  has  set  up  in  tb^it  mineral  chaos  the 
leniit  of  jvhich  are  those  numerotis  wetl  crystallised 
nunrrals  which  are  fouml  in  !>ueh  po^^iiions  as  to  quite 
rxctude  the  idea  of  their  fonrati<m  liavin>^  taken  place 
•in;ultaiK  u  l\  with  the  Monte  .Somma  itself.  If  we  find 
thcsi-  vfcj)  s.iiiie  minerals,  sometimes  even  in  the  very 
same  kind  df  ,  .iml  isvck  i.ition  in  which  they  occur 

the  Somma,  ejetled  from  the  crater  of  Vesuxius.  1 
think  we  may  .«ialely  conclude  that  they  are  not  tlw  pro- 
datu  of  the  a^ive  volcano." 

Dr.  B.  H.  Paul  considered  that  an  effort  should  be 
made  towards  establishing  the  broad  principles  upon 
vhich  cbeinistt  were  required  to  investigate  (^eolo^ical 
pbenomena.  Schistose  rocks  were  found  underlying,  or 
formerly  did  so.  other  sedimentary  strata.  This  bein;^  the 
Casr.  tiieexair.ination  i>ftl!e  chemir:::  IV  :it  .tres  of  differenci- 
was  .4  ni^iicf  ut'  :iiiror:.ince,  par iti-ulat iy  in  the  svent  of 
iheir  becoming  tr;,  st.illine.  T  he  speaker  couhi  nut  a;;ree 
'Uth  Mr.  Forbes  m  considering  that  the  unifoamty  was 
not  so  great  in  sedimentary  as  in  crystalline  rocks.  The 
former  class  were  remarkable  for  their  uniformity  ;  thus 
mica-schist,  chloritic  schist,  and  hornblende  exhibited 
diiierences  only  of  sm.\ll  degree.  For  his  own  part,  whilst 
he  abandoned  both  the  plutonic  and  aqueous  thaoriet,  he 
could  not  adopt  Mr.  Forbes'  reaioning  in  respetl  to  the 
i)t»nz  in  granite. 

Dr.  A.  \V.  WiLMAMSON"  ar:r€Oil  wllh  ;'iu  li:ftnrrr  in 
nftst  of  his  arguments,  Iv.it  tlure  v,^i,  uiie  pu.al  in  iii.s 
"cI  .p'LTi  f  Genesis"  wiii^h  suemed  to  require  further 
ixpUiutiun.  It  had  br<^n  st.ued  that  in  the  primeval 
.iimosphere  tlx-  !^l^^s  \'.cuilcl  ar:.iii^e  ihemselve.s,  or  be 
'•traiilied,  in  the  order  of  their  density,  but  for  his  own 
j  art  he  should  not  have  expected  to  find  them  in  this 
order,  but  rather  obeyint;  the  law  of  ditiusion.  Some  time 
^ince,  when  visiting  the  blast  furnaces  of  the  (JleveLind 
diHirid,  he  was  moch  struck  by  seeing  a  block  of  slag, 
weighing  perhaps  2  tons,  standin)^  upon  an  iron  truck 
havmg  been  just  run  from  the  furnace,  .md  \\  hllst  cooling 
a  workman  perforated  the  upper  crust,  when  a  .stream,  as 
"fltva.  flowrd  from  the  aperture,  being  forced  out  by  thi 
lontradion  on  all  sides  of  the  mass.  t 

Mr.Fd;  I  I  ..  m  reply,  reminded  Profi  >M  )nri..ld  tha 
he  did  not  pin  his  faith  to  an}-  school  ut  ^^cultigy,  and. 
v.ith  respect  to  the  cavities  in  quart/,  had  always  found 
ihem  very  irregular,  and  certainly  not,  as  a  rule,  bounded 
bv  plates  or  litwd  with  civstals.  Although  admitting  that 
Molites  were  usually  so  formed,  he  could  not  agree  with 
Ptofessor  Morris  in  considering  that  they  wete,  in  every  in- 
•taoce,  formed  from  solution  by  subsequent  aquebus 
InlltTation;  although  he  was  indebted  to  that  gentle- 
ittat*  for  an  admirable  ilh.sir.ition  in  the  specimen  from 
the  aqueduifl  of  Flombif  res  r.ov,  upon  the  table.  He 
once  had  nct.ision  to  send  :i  ni.iss  ot  \i>li,.inic  I.ua  con- 
taining zeolites  to  a  lapidary  to  be  cut  across;  during  the 


process  of  cutting,  water  had  been  used,  and  so  great  an 
allien  did  it  exert  upon  the  mass  of  the  rock  itself,  that 
it  appeared  incredible  that  the  zeolites  m  its  interior  had 
been  last  formed  by  aqueous  infiltration.  Mr.  l-'orbes 
I  'iilly  agreed  with  Dr.  Mtill  r  tl-  ii  many  if  not  most  of  the 
j  Somma  minerals  could  not  be  regarded  as  true  volcanic 
products,  but  it  was  far  difterent  with  many  of  the  great 
eniptions  of  quartose  Isvas  of  enormous  extent  occurring 
in  other  partvof  the  globe.  I'or  some  600 miles  alongthe 
volcanic  range  of  the  Andes  of  Chili  and  Peru,  quart/  in 
hexagonal  crystals  occurred  in  the  volcanic  rocks,  and  the 
microscopic  examination  at  the  quarts  of  recent  lavas  by 
Mr.  Sofby,  showed  abundance  of  "  jerlass  cavities  "  whicn 
iiriltl  <cn!v  W-  tl'.u  n'  -uU  uf  fu-  iui:.  t : ininlnt  influence 

vt  heal,  v.'.ilLr,  uiu!  grca".  piusjUio.  niii;!;t  brini;  about 
results  which  were  impossible  with  hcit  aloni-  ;  and  tli.' 
was  in  harmony  with  the  known  prev.tlciite  ot  a{jueou.s 
emanations  (steam)  from  volcanoes.  Mr.  Forbes  fully 
admitted  that  under  such  inlluences,  the  chemical  re- 
actions in  such  volcanic  and  granitic  eruptive  lOCks 
may  have  taken  place  at  temperatures  even  below  a 
red  heat  :  yet  considers  this  as  no  reason  for  not 
considering  them  as  igneous,  since  it  must  be  remembered 
that  in  geology  the  terms  igneous  and  volcanic  are 
synonymous.  In  answer  to  Dr.  Williamson,  the  speaker 
stated  that  the  element,  time,  must  be  taken  into  account 
i:i  I  siiiw.aui;:;  the  eflects  of  dilfusion  ;  he  relied  upon  the 
isii.i.imiUii;ous  production  of  the  i^nst-s  permitting  them 
to  obey  the  laws  of  gravity,  in  tlic  i  r  -i  in-.tancL',  .i'.:ljou;^h 
he  .-idmilted  that  any  such  arrangement  ui  ttie  atniusphere 
would  ultimately  be  obliterated  by  diffusion. 

The  meeting  was  then  adjourned  until  Thursday,  5th 
March,  when  the  following  papers  will  be  read,  vi/. —  •  Ou 
tilt-  Action  of  Oxidi%ing  AgcnU  on  Organic  Compounds  iu 
till-  Presence  of  an  extet*  of Alkali  "—Part  I.  "Ammonia 
evolved  by  Alkalute  Permanganaie  eetitw  on  Organic 
Nitro'eompounds"  By  Messrs.  J.  A.  WanSiyn  and  E.  T. 
Chapman  ;  "  .V«^•  on  Dr.  Frr.nk^aitd' s  Process  of  Witter 
Analysts,"  by  Mr.  E.  T.  Chapman  ;  "  On  Chloranil,''  by  Dr. 
J.  Stenhouse,  F.R.S. ;  *^  Action  of  Sitric  Acid  on  Picrnniic 
Acid;'  bv  Dr.  J.  Stenhouse,  F.R.S. :  "  On  the  Hvdridc  of 
Acito-saiicyl,"  by  Mr.  \V.  H.  Perkin.  F.R.S.;  "Oh  ///. 
Crystalline  fornt  of  Arscnioiis  Oxide,"  by  Mr.  F.  A.Claudet ; 
"  On  the  Detection  and  Estimatioti  of  Xiiratcs  in  Potable 
Waters,'  by  Mr.  E.  T.  Chapman;  ^'Action  of  Zinc  Ethyl 
on  Xiirous  and  Nitric  Eilurt,"  by  Messrs.  E.  T.  Chapman 
and  Miles  H.  Smith. 

On  Thursday,  March  tgth,  Mr.  Henry  Chance,  M.A., 
will  deliver  a  le^ure  "  On  the  Manufaeturt  of  Glass." 


CORRESPONDENCE. 


CRYSTALLOGRAPHy  AND  THE  BLOWPIPES- 
LAW  OF  HORIZONTAL  CRYSTALLISATION. 

To  the  Editor  of  the  Chemical  Sievn. 

Sir,— May  I  ask  you  to  allow  me  to  add  to  the  [\'ip>'r  puh- 
lished  in  last  Friday's  Chkmicaj-  Nr.ws.  that  ha.iiii^  hy 
tin-  LItuliu  ss  ot'  the  Secretary  to  the  R.  A.  Institution 
bt-tn  .illtAvcd  the  Use  of  their  splendid  compound  micro- 
scope, by  Smith  and  Beck,  1  l  ave  bt  t  n  since  that 
paper  was  written,  to  examine  the  diaphanebulous  vesiclew 
whose  crystals,  appealing  at  first  like  a  slight  «loud,  were 
far  too  minute  to  be  distingtuKhi  ;1  by  my  pocket  lens. 

Under  an  object  glass,  in.i,;n;rying  1000  diatneiers,  the 
primaty  crystals  of  baryta  had  that  peculiar  hieraglyphical 
a;>pearance  which  I  have  termed  ^ammatc.  Those  of 
silver  were  like  small  flowerets,  with  three  petals,  and 
sulphur  (whose  vesicle  was  nebulous)  appeared  in  myriads 
of  tri[u-c!al  marks  til.t-  "crowfeet."  I'niU-r  the  samo 
f;!ass  (Ik-  /ones  of  tin-  ma^incsian  disc  I  found  to  ci-nsistof 
iniiiitntTablc  (lark,  ii'  not  black  spots,  too  sraall  tor  their 
shape  to  be  distinguished,  even  by  this  powerjul  lens.  ,  ^-^  . 
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ll is  now,  1  iliiiik,  c\iJi.iU,  .tiiJ  I  lliink  I  may  fairly 
clitm  ilic  discovcTv'  of  tht;  fatl,  (hat  Wht-n  the  proo  f.'; 
of  crystallisation  in  nature  is  confined  to  the  plane  of  the 
superficies  of  the  crystal,  and  not  allowed  to  proceed  in  a 
direction  cilhcr.above  or  heluv\  it.  as  is  the  case  in  the  thin 
*wall»'  of  the  borax  vesicles  n;ade  by  tne,  a  distinct 
sydtem  of  crystaliisation  is  followed,  producing  forms 
mdely  ditTering  from  those  generated  under  other  condi- 
tions,— never  '^eomrtric.Tl,  r;encrally  in  the  ^hapeof  flowera, 
ferns,  trees,  or  i>tars,  and  nut  isom<jrplioits." 

I  have  the  pleasure  also  to  inform  yt)U  thai  pieces  cf  the 
crystalline  vesicle  can  be  fastened  on  clean  smooth  ^i<i;is 
merely  by  the  pressuie  t>f  a  linf^er.  so  firmly  lhj|^  they 
cannot  be  easily  rubbed  oiY,  and  may  be  carried^bout. 
fonning  excellent  slides  for  the  niicioscope  ;  when  no 
longer  retjuircd*  they  can  be  \v.t5,lied  oil  with  soap  and 
water.  I  triedeletfirifyin^i  the  jjlass  previously,  but  the 
\esicle<$  bein;>  attmAed  ele^ically,  they  were  of  course 
soon  repelled. 

The  truth  of  the  above  law  may  be  casilv  demonstrated 
by  an  vxperinient  which  1  have  made  since  the  above  was 
written.  I  placed  a  solution  of  common  salt  in  cold  dis- 
tilled water  between  two  plates  of  glass,  under  a  preflsura 
of  5t  lbs. ;  next  morning  a  retknlate  crsrstailisation  was 
observable  on  the  inner  side  of  both  plates,  while  some 
drops  of  the  solution,  left  on  the  platinum  spatula,  with 
which  I  had  mised  it,  had  crystallised  in  a  modification  of 
the  cube. 

Nitre  treated  in  the  same  way  proJuccd  a  kind  of  floral 
net  work,  w  hile  outside  it  assumed  the  usual  prismatic 
needleR.  Carbonate  of  soda  crystallised  in  a  very  distinA 
dendfoidate  form. 

It  is  necessary  to  u«e  cold  water,  because  if  warmed 
with  some  substances,  as  nit  ^  .  secondary  or  ifomor- 
phoun  crystallis.ition  is  set  U]<  ;  ■  vapidly  that  tlie  primary 
kind  has  not  space  to  form. 

.  It  would  appear  from  this  that  ahiiou<;h  the  law  of 
planiform  crjstallisaiion.  a;,  above  demonstrated,  holds 

!;ood,  primary  cr>'&taLi  from  solution  by  fire  are  different 
irom  those  produced  by  a  solution  in  liguids. — I  am.  Sec., 

W.  A.  Ross. 

Woolwich,  24th  I'cbrviry,  1868. 


PHOSPHORESCENCF.  OF  POTASSIUM  AND 
SODIUM. 


Ti>  the  Editor  of  llu  Liti  mual  A'i'ri'i. 

StK, — ^tn  your  issue  of  Jan.  31.  i8€S.  is  an  extras  from  the 

yournat  fi'<r  ('rttktiu  lw  Clitiiiu-  relative  to  the  oxidation  of 
potassium  and  sodium.  It  is  there  stated  that  '•  the 
oxidation  of  potassium  and  sodium,  when  exposed  with  a 
clean  surface  to  the  air,  is  accompanied,  atcordinj;  to 
II.  Haumhaur,  with  e\olution  of  lif^ht." 

Mr.  H.  Baumhaur  thinks,  doubtless,  that  he  is  the 
author  of  thifl  discovery,  but  his  observation  im  in  reality, 
about  17  yearii  old.  In  the  year  1H51  M.  PUSlrie  discowred 

that  the  metal  potassitmi  is  pliospitorescentwhrn  exposed 

to  the  an.  lil  1-  phosphorus.  He  covered  the  potassium 
with  We  -'  .i\ .  .itid'tlK-trcut  it  intri  i\eo.  l-ach  sefjTneni 
r.  in.i.iK  1  i  .iiii.ih  as  for  ahoui  h.ilf  .in  hour,  the  litjbt  beinj; 
one-tentii  liie  intensity  of  that  priKluted  by  .1  piece  of 
phosphorus  of  the  same  Sl/e. 

In  1859  Herr  Linncmann,  ignorant  of  M.  Pctries' 
observation,  published  another  note  (in  the  yonma!  f-w 
frakihcUi'  du-in',-,  !x\v.)  upon  t.'ie  s-amc  subjort.  He 
showed  that  both  pot.issium  and  sodium  are  Iiiniinou^ 
upon  tb.eir  freshly  cut  surfaci -.  l  i  e  light  entitled  by 
potassium  is  of  a  reddish  tint,  tliat  of  sodium  f;roenisli. 
according  to  this  author.  .\t  60  or  -o"  C.  the  lif^ht  of 
sodium  is  quite  ax  intense  as  that  of  phosphorus  at  the 
ordinary  tempetatnre. 


In  tSy)  I  alsi)  h.iJ  i:wi..i:-:oii  10  tx..;.i.i.^  ilic  hjiriC 
plunomcpfin.  and  rt'corded  it  in  i>:02  in  a  work  whicli  has 
been  more  ihaii  oolc  cc-ioled  in  your  valuable  journal.  I 
f4n!nd  the  lij^ht  of  sodium  to  be  very  feeble  at  the  ordinary 
ti-niperature  of  the  atmosphere,  and  that  it  ceased  when 
the  new  ly  exposed  fturlact:  ,.it;  covered  with  a  layer  of 
soda.  The  luminosity  lasts  for  a  few  minutes,  and 
increases  in  brilliancy  m  the  temperature  rises.  Potas* 
stum  also  becomes  vividly  phosphorescent  in  the  wepara' 
tion  of  boron.— I  am,  &c.  T.  L.  Pfu^sox,  Ph.D. 

The  Cedars.  Piitacy.  S-W^l^^b.  ».  iM*. 

THE  ROYAL  SCHOOL, OF  MINES. 

-   To  ike  Editor  of  tht  Chemical  News. 

Sir.  —  Now  that  the  subject  of  technical  education  is  under 
discussion,  I  think  that  perhaps  it  mi';ht  t\c,i  be  amiss  to 
say  a  few  words  ..'•iul,'.  ;'it-  Moyal  School  of  Mines. 

One,  and  the  principal  reason  why  our  Rov  al  School  of 
Mines  turn.s  out  so  few  scientific  men.  in  comparison  with 
the  I  orrcApondint^  l-'rench  and  fierman  Institutions,  is  be- 
catise  it  is  so  little  known,  and  many  who  are  aware  of 
the  existence  of'  it  know  little  or  nothing  of  its  mode  of 
working.  The  School  i%  itself  well  worthy  of  a  higher 
reputation  than  is  at  present  accorded  to  it;  the  Prolcssors 
are  among  the  most  eminent  men  in  their  several  depart, 
ments  ;  and  the  course  of  study  prescribed  for  tlie  "indent'., 
cxtendini;  over  a  period  of  three  years,  and  embracing 
several  distinct  branches  of  science,  seems  to  demand 
mtire  general  reco>rnitiort  an  efficient  and  thoroughly 
practical  scuMtiiiL  r::kic:it;iir>.  The  School  at  present  is 
merely  an  appendage  of  the  Geological  Museum,  instead 
of  beingan  institution  distinct  from  everything  else,  as  is 
the  case  with  the  French  School  of  Mines. 

In  1854  the  Ecole  des  Mines  had  600  .issociates. 
w  hereas  ours  at  the  present  day  has  only  40 ;  and  as  it  has 
been  established  17  years,  this  shows  an  increase  of  only 
2I  per  annum. 

I  have  no  doubt  that  were  the  Institution  brought  niofe 
prominently  before  the  public  the  number  of  students 
would  be  njeaily  increased,  and  this  might  be  done  in 
sc'.  i-r.il  V.  A\  ■ . 

isi.  The  chemical  and  melallurf;ical  laboratories,  lecture 
theatres,  &c.,  should  be  all  m  one  buildinq.  Tlie  present 
arrangement  involver,  considerable  lc>ss  of  time  and  in- 
convenience. 

2nd.  There  should  be  a  public  opening  of  the  school 
at  the  commencement  of  each  session,  and  addresses 

should  be  jjiven,  the  same  aa  in  all  our  medical  schools. 

3rd.  The  diplomas  of  asjoclateship.  scholarships,  prizes, 
cenilii  ai  &c..  should  be  awarded  public'iN  .  t  the  end  of 
the  uiiii;  this  is  dene,  I  believe,  at  every  other  educa^ 
tional  estr.blishment  of  any  stan-'iii^. 

4tli.  The  prospect»is  ■'  and  calendar  |if  it  l>e  worthy 
the  name)  shouM  Ii  ]'.r:r.tL  !  ,ii;d  kept  in  a  scpar.ite  form, 
instead  of,  as  now,  being  printed  on  some  of  the  spare 
pages  of  a  pamphlet  belonging  to  the  Geological  M  useoro. 
I  am,  SiC,  A,  I-.  I- . 


MISCELLANEOUS. 


Col'f;;;-  Chemistry.  .Ml  chemist.-,  who  havestudieJ 
at  till-  Kcty.ii  Collr;if  of  L'liemistix.  as  well  as  yresenl 
students,  will  be  ;  orry  to  hear  ol  the  death  of  ICichard 
Coppins,  who  has  acted  as  porter  in  that  Institution  for 
more  than  twenty  years.  He  was  particularly  obliging 
and  ready  in  attendtnjt  to  the  wants  of  the  students. 
.\part  from  his  other  dutir*;  he  did  some  business  in 
chemicals  ..n;!  .i|:]>aratus.  v. '.i^'i  In:  .ilw..-.  i.  ri...dy.jo 
buv  or  sell  ;  most  wlui  havi:  j  .i:.;td  a  sc.s.-kjii  at  the 
C(  Hi  >•  \\:i\v  felt  the  convenience  of  having  Richard's 
varied  stock  to  m:!cC\  fium  in  an  eint;rgeucy.  lie  died  la»t 
week  of  apoplexy. 
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»-Jrh  %t;  po'>li>hr.J  n  ih.  iirl. 

.\nii1-~  «bMi  ..K  tu.  r<h  r  I  .-ill-.,  -t  at><lnr(«al  |ia^r>aln«iljr  o  'Uml  wUttK- 


-Int.  •■!  '         "  " 


IJttcnitcf  i.  i*u;. 
Sir  D\x  III  IlKiwiTi  h.  "  l  etter  t  >  thc%  .-cj, '  . -1  tdc  A  ii  liciti.iiy  of 
the  Newt'in  iind  t'd^.al  Curi.  ■■piMi-.rT-ic. '    Cii.x  .1,1  s.  "  KrnarL*  nn 
the  preceding  Letter,  and  on  one  tri>m  G.  (mvi  on  the  Mtmc  hubjett." 
L.  **  On  K  CoUcAitm  of  Gc«toeicA)  Spectment  from  Chili." 

G.  Govt,  "Remukt  on  the  Lcttcn  allcKcd  to  nave  been  written  by 
GaSllect.  «h:ch  iiaic  hscn  j>ubli^Hrr!  witli  relcrencc  K*>  the  Ntwlon 
Mid  Pk!>f  1  (_ii.-r' r.p"njrin---.  "  T.  Still. uHsixt.,  ■  On  the  .Si!:i.;:i jii-j.-ui 
£Mim«lton  of  Carbon,  Hydrogon,  and  Nitr«Kcn  in  the  rlcmentaiy 
AiMl^aUif  Ofguric  Siibittiicc*.''  Mvml-li'*,  "On  ibe  Hyriraie*  of 
Stannic  Add."  Aivbmniat,  "An  Apiuraiu*  for  (howiac  that  ibe 
BltAficSwk  cannot  t)aa&  throuf^h  a  Pcrfca  Vaciium."  Lamclois. 
"On  tbc  FoiaiBtion  of  Cyanide  :>f  Amnnmi.m  by  pauinctht  Vapour 
of  Ammoala  over  Incandiwccnt  Charcoal." 

BMUttim  4€  rAtaMM*  XiQMte  4*  H^/ifMe  (CfatK  drt  StitutaU 
'        OAober  f  i. 

"ObiMary  N'  lic«-  <>f  M.iK.irl  Fara  l.iv  "  ,HtlD|MOEII,  "Oil  the 

CttlleAionof  .NKu  I  '.'  '  a;        Mu  turn  ■!  \'it-tii;a," 
Annaitii  lUrCHtmif  und  I'hurmacu, 
OAobcr. 

A.  Dltlierow.  "  On  the  Derivatives  of  Trimethylcarbinol  tTcrliary 

I*  .c  .ii!f)hi:tvtii;  Ali  'IioI  I.  On  the  Isomerism  nf  the  S.itnralcd  Mvdro- 
i.jfbi)ii>  C|Hin  and  .>f  the  Uutylcnrs  CiK'*.  O.t  Uiibutvli:  Alcohnl 
(Primarv  I'teudobutylic  .\1c<»hi>l  m  I'>cudupri<pvlLiitbinuli "  "On 
the  Attinn  ofWaJer  on  the  Chlorides  i:f  s<inic  .Mcohol  Kadn-'.c  ' 
"On  the  Occurrence o(  Tertiary  l*:>rudii!)utylic  Almhol  amimn-i  tlic 
ProduelK  of  Ferinenlation."  "On  thr  .Aciion  i>f  Hydrindic  Atil  Gas 
an  the  Iodide*  of  thp  Alcohol  Kaikl  j^."  "  Un  the  Cr)  '.tallinc  1-  <>rtn  of 
HetaiBClhylenaiBine."  "On  tbc  Non-poi(onuui  I'roivrtirx  of  /inc 
Methyl."  "On  the  Preparation  of  Chlorhydriaof  fifvcol  by  Carius' 
Pmce**."  A.  Bi  TLrRow  Ann  M.  OssuKtx,  "On  lodh^drin  of  (>!yc»l 
.ind  on  a  new  Mc!h'>d  "f  l-nrminB  Alcobda  bjr  Syntheaiv"  H.  Si  mi  f . 
■  On  thf  Ainm.miacal  l>erivati»e«  of  laatin."  ScHwaarEMiACH.  "  On 
the  Mutual  Kt  lalions  (vLtwtcn  the  Equivalent*  of  Alhisrrinoid  Sub- 
alanccs."  P.  Lc-si.n,  "  On  sumc  0\nla!>()n  PnxluitN  'it  N:iphthaline  " 
W  Hunt/.  "NiiI"-  -  n  thr  I'rcp.-irition  of  Diglycuiate  of  Lime." 
'  On  the  A»inn  of  Dry  Cnrb'in^i^t-  nf  Sodaon  Monochloracctic  Ether. 
On  U.i;l)i;.>lic  Ether  and  Dii^lycoieiamide."  A.  BtTTBMDOWr,  "On 
the  Aiiutropic  Conditions  of  Ai^rnn.  ." 

AHMlIt*  4tl'.h< m . .  ,  /  lie  Phyti^M.  ' 
Ni  vcmbcr. 

J.  KoLB,  "  Kesearcheii  on  Chloride  of  Lime,  bcins  an  Intrudnclory 
Eaaayon  the  L'te  of  that  Subiiance  for  Rlcachini;  Fabric*."  K.  it. 
LaMMHT,  "  Analytii.4!  Kcsiarcht.-!.  on  the  Nat  iie  rif  the  Potable  and 
MlaenJ  watcTBof  Oii.'.iba.  g.ii.r,-;Ar'<.  .»n  ;  m "ntercy,  Mcaico.'* 

.  jcurnai  hrr  i  ruktt\ihi  Lhtmu. 

S  j\  cnibcr 

D-  ill  "On  tbc  Dc'.cctiiin  ot  Oronc,  and  on  the  1'rci.cncr  ti( 

thi>  Subniani-e  in  the  .^tmwphcrc."  V.  Ki  iNiii.i  .  "  On  IJa\ic  Sul- 
phalt  .  CTj  tr.  '  (hi  ihL-  l'r'Kiu<Iit>n  iil  fruisic  .\tiJ  from 
l-erTocyani  J<;  t  f  l''ila4->ijm  and  .Sulphuric  Aci:<."  Hi  i  mm  »."  Che- 
mical An.i'v  -I .  "I  the  Mineral  Walrri  of  N'eumarl;!.  I'prrr  Palatinate." 

H.  0«i. M  1:.  ■  Cantriliutiona  In  the  Knowledge  of  Itinitrnphenylic 
.\cid."  VV.  Ki  iiiL.  "On  the  Estimation  of  Nuri'.i»  Vrid  hv  mean' 
<>f  HermanRanaic  of  P.il.ish. '  K.  \VA<isnH.  Or  -J-.l  .^  ..,;hlIity  .if 
aoiiM  Eartbv  and  Metallic  Carbonates  m  Water  impregnated  uith 
Carbonic  And  aader  Pienvra."  F.  Rumdil,  "  On  SoluUc  Prnaaian 
Blue." 


WOTES  AND  QUERIES. 


Oxychloride  of  Magneaia.— If  J.  K.  Hamilton  will  apply  to 
J.  B.  Giles,  at  ihit  addfCM,  he  ffia>  hear  of  a  crude  carhonaic  of 
vnAf^.c.A  V  hiL-h  would  doubtlcaa  aniirer  hia  |Mir|ioi«. — Bona  WorLs, 

Old  Svian.  I.nL-(po<'l. 

Solvent  for  Essential  Oils.— The  only  available  aolvent  fur 

yuur  c<irrr>r<md-nt  s  purpii*c  is  perbap*  water  ttaelf.  in  which  the 
'oils  may  b^-  aiiiolvcd.  e<r  at  least  mixed  in  a  v.av  nhicb  will  be 
c<|ttivalcn:  to  >lutiiin,  by  the  process  used  by  many  l:ruI■.,:i^l>  fur 
makinc  their  "  ;uiu«."  For  every  |  ot.  01  uil  put  a  Kood  liandiul  of 
MkCOj  into  a  moflar  and  triturate  il  well  with  the  oil  until  the 
latter  li  ihoinuchly  divided,  then  add  water  pau!atim,  trituratins 
rtillRcntly  all  the  lime,  and  filler.  The  isi  in  nf  the  oil  1  >  fai.ili!.a;L d 
by  f  reMouhlv  dilulinR  it  «filh  its  own  bulk  "I  -  :n«ij:  .pi  1  i;  .f  ulne,  in 
M  hii:li  t  i"!  add  the  uatcr  only  a  few  drop*  at  a  time  at  flt.^l.  hut  ihin 
11  ni  1-  11  II  ■r^  n'- lire.  A'tlUTA. 

Estimation  of  Tannin.— The  most  reliable  and  undrmbtcdly  best 
mode  to  estimate  tannin  is  the  prncena  devised  by  I)r  II  Meek,  but  a 
full  ar.d  c  omplete  accnunl  nf  thia  tnoje  of  tstimatli'n  cjnnoi  be  ijivcn, 
in  N..-ind  (^..  >arcc  the  space  cannot  be  spared.  If  "  .VNErin^cnt  "  would 
i;ive  hii  addrcs  I  ahall  be  happy  to  Kive  him  a  full  account  of  thisi 
mode,  tnd  also  of  Miiller's  mode  for  estimating  taniiin.  As  rcRacds 
the  percentage  of  lannin  in  tanning  and  dyeing  materials,  the  follnu  - 
ini;  information  may  perhaps  serve  thr  purpose  ;  oak-bark  varies  from 
1046  per  cent  to  ^yi^^  per  cent.  l'ol\/;onum  Intortu  vafies  from 
17  to  2>  per  cent;  sum.ic.  from  u  10  i"*  ixr  mi: .  aividivi,  from  l^  to 

per  cent :  nut-inills  <,\lcppo  n^l''*.  '.mm  to  r>6  per  cent;  valunia, 
from  40 to  4j  per  cent  per  rent  cat-j.  hu,  (jambia,  frooi  40  lojo  per 
COM  Of  a  peculiar  lannic  acid  .  1  mo  i  'ntaim  fiom  JO  tO  40  p«r  CCIIt  Of 
Uk  same  ftinciplc  «  catechu.— Us.  A.  A. 


Mofmann'a  Modern  Chemistry.  -  Leiturc  Experiments.— 
Your  "  Notes  and  Querieis  "  often  have  b-rn  most  v.^Iuablc  to  many 
n  hi>  seek  for  (nformaiion,  and  cannot  find  it  in  books  which  they 
eoHsjIt :  for  it  is  a  well  known  saying,  that  you  may  base  man>  boclA 
and  vet  never  fiid  wha'  you  require.  The  re-i'  n  I  think  i^. 
th.it  au;h  rs  c!' J  n  1  Ir'ublr  lbein\r!\  e:;  aboat  mino:  |  1  r(  a  •.-jhject 
v»hii.h  p..  ihaps  they  think  unly  tr:!1c'.  forj;ellin(;  all  the  >ihilc  that 
trifles  n^al  e  pcrf«ctir>n.  and  pcVfe<ti'>n  is  no  trifle.  A-i  an  illustratiaa 
nf  !bi  1  point  I  have  been  reading  .-ni!  cla'.ely  htud\  in;;  that  admirable 
•■  M  ifinann"'.'  .M'  liirn  Cherni'try ."  and  to  mn''  t  nr.  -elf  master  iT 
its  c  intents,  I  pcr.'.'i  mcd  nearly  all  i  f  thr  cvpet  -;u  ni%,  lias  ini:  uppa- 
ratua  made  especially 'or  the  occas-oti ;  it  certainly  11,  one  thing  t'l 
read  a  book  of  experiments,  and  aaothcr  to  s^ork  thim  out,  as  I  foond 
when  1  commenced  operation.  The  first  diflUculiy  I  enc.mnlerrd  was 
the  •  xarninatinn  of  UC!  iJus  hv  -^o>!ii;:n  ama?>;  irr.  The  question  I 
should  lilic  all..w  e:ed.  i.n.  v  Jwl  pt  i  weiita;;e  "  ;  'di'im  oi:j;ht  you  to  u^  c 
to  form  the  amalgam  lor  this  purpose  '  I  have  consulted  several 
worto,  but  cannot  obtain  the  desired  infonnalion.  When  )-ou  have 
Itnithed  the  eKpcrincnt,  and  emptied  the  U-tobe  of  sodium  amalgam, 
what  is  the  bMl  method  of  rrcoserin;:  the  pure  mercury?  I  poured 
Warm  NHaCI  upon  the  »  e-%  •>  eaL  aina'j;aii!,  and  let  il  stand  fur  some 
day*.  I  •  that  the  best  method  ?  My  second  stumbling-block  was  in 
dacomposinf  HCI  by  tha  eteftric  cuTtent.  WhaioiiRbitnbctfaiesp.Br. 
of  tbc  acid?  The  book  say>,  ri.  That  is  very  indefinite,  beeanse 
then  are  .nli'<ut  ;nl  i.-rn  '>ei;inniip  with  I  I.  Docs  it  mejiii  the  HCI  of 
t-v  ni:nLr,.r.  ;.t^i;i.  rr  '  In  iisinpthr.  snid  .-icid  I  \Kasn>jt  --iccrs-.f-jl  m 
performing  the  experiment,  because  the  liquid  became  so  hut  bv'  the 
aftion  that  HCI  nil  waa  ovQlnd  alanr  with  the  ■aaHH  tad  CI.  I 
certainly  must  admit  that  these  are  trtfunK  points,  bat  then  they  arc  so 

cr»-,,ir\  fiT  the  success  of  an  etperimrnl,  and  in  prtforminKt  nrv, 
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MEETINGS  FOR^THE  WEEK. 

Koyal  I  n  s  t ;  1  u !  i  on,  a.  Central  Monthly  Meeting. 

Medical.  ^. 

Kjval  Institution,  >  "  On  lliatorinl  Porlnltttfo,'*  Mr. 

Scharf. 

v.  -  Sotn  iy  ..f  Arts,  s. 
l*'f;jriii.i  -■  iitual.  ^. 
Uoval  Institution  j-   •■  On  Historical  Portraiture, '  .Mr. 
i.  Scharf. 


Royal.  Si. 
Cbemical,  t 


S.  "AOinnof  Oxidiiini;  .XRcnts  on  Orpanic 
Comptmnds,  tVc'  Mes.t  .,  W  aiiklyn  and  Chapmar, 
"  On  Chluionil,  and  on  the  .\ction  of  Nitric  Acid  011 
I'icramic  Acid,"  Dr.  Stcnhooae.  "On  Hydrido  ct 
Ateto-Salityl."  Mr.  W.  H.  Perkin. 

—        Koval  SriLietv  L'lub,  b, 
KBn»»V^R<.oal'lnslilutK'n,  C.    "  Ons.imc  I'f  the COBditioaSof  .Men'a 
Ucvelopement,"   \V.    Kingdon   Clifford,  Esq..  B..\. 
Cantab. 

  Geolociala'  Ataocialion,  8. 

SaTl-huav.— Koyat  litMitotion,  ;!.    Pn  fessor  RoMroe,  "On  the  Non- 
MeUllic  Elements. 


PATENTS. 


I  Patent  Agent,  54.  Chancery 
FOR  SIX 


Communicated  by  Mr.  Vaucmak,  F.C.S., 
Lana^  W.C. 

GRANTS  OF  PROVISIONAL  PROTECTION 

MONTHS. 

isiS.  A.  T.  Carr,  \Vinkleii;h,  Devon:, hire.  •'  .\n  impii'vcd  manure." 
— Dfceaiber  1 1 .  tutiy. 
35H-  J- H.  Johnson,  Lincoln's  Inn  Fields,  "Improvements  in  the 

manutiCtLirc  of  artifmal  fuel."  -.\  communication  frnn"  \  K.  I'.  ,\,  Ci. 
I)i.cani|i-,  T.  rirjnly,  and  I'.  I-'.  Chollal.  I'.ir.s.    l)i,-i,-l.  1  ; 

jjeo.  J.  Har^icavcs,  .\pplctnn-\vithin-\V idnrs  l.aniashire.  "Im- 
provements in  Ibe  manufaClnrc  of  soda  and  potas  .a  " 

351/..  A.  M.  Clark.  Chancery  l.,sne.  "  Impnivinnnr,  i".  the  rtlraAinn 
of  ammonia  Irom  fermented  and  othqr  liquuK,  and  in  the  rec.rner.-ilii  n 
of  the  aj;cnlH  ired  in  suth  r  siraciii'ii.  --  \  cmmuniLation  Ironi  .\ 
Coaie,  arid  L.  T.  dc  Kusnay,  Uuulcvart  St.  .Martin,  Pariii.— Ueccmbtr 
1 4.  f«<»7. 

iS'^j.  W.  Ilaskissnn.  Swintnn  Street,  drav's  Inn  Road,  Middlesex. 
"  Improvrmcnis  m  the  manufacture  of  s'K!a  and  other  a-  rated  waters, 
and  in  thi-  m.iniitait:  i"  of  a.  rated  hn  :irl.  ' 

j;;t.  j.  Uauson,  L>reenoi:k,  Kvntrcvvuhirc,  N.U.,  "  Improvemcnis 
in  treating  cifgai  tynp." 

3J86.  \v.  RoKs,  Grove  Street.  Walworth,  and  A.  Long.  Aylesbury 
Terrace.  Wahvnrth.  Surrey,  "  Improvements  in  means  for  prcs-entin(; 
and  remoK  inK  incrusr.i(ii»n  in  sieam  builers." — December  17.  tS'-^. 

1614.  W.  It.  Kicharilsi  n.  Olasgow,  N.U.,  "  An  im-rovcd  apparatus 
lobe  employed  in  tha  nnmiiitturooif  iron  and  steel."— DoecmbcrtSk 
iS6r. 

NOTICES  Tf)  rnoci  i-i> 

iZ'ii,  W.  R.  Daw  IIP.  Great  Saint  Hcki's.  l.'mdun,  "  Irrpr.:  tir.cn!  1 
in  Ihe  preparation  of  tiLinikruus  irun  saniis  (or  smelling.' —I'etition 
recorded  August  9, 1867. 

t^ns-  R.  Girdwuod,  Edinbttrgh.  Mid  Lothian,  N.B..  "  Improvcdcom. 
position  tu  be  applied  to  sheep  and  othar  animala,  lor  the  potpoiM  of 
dctro;.  Ing  vermin,  and  parasitical  lifo  thcTtvOt  and  fota  ^t"^"*^ 
ibcm  therefrom.''— Awsa«t  10,  tMir. 
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1306.  C  D.  Abel,  South«inp|on  BuildiiiRt,  Chancery  Lane,  "  An  im- 
proved method  or  process  for  removing  sulphur,  phosphorus,  and  other 
imparities  from  iron,  sleel.andothermeUls.'*— Aconmunication  from 
J.  R  Bennett,  (>itt&burt(h,  Penn.,  U.S.A. 

A.  McUoJcall.  Manchester,  "  Improvements  in  tin-  txtrartinn 
iitiJ  bi  piiration  of  the  sulphcr  cuntiiincd  in  I'mii^^cts  :<:  Imm  the 

alletna'.c  ckposurc  of  CLilain  metallic  r\idts  tii  tor.lAi.-iini,' 
suiplracettMl  hvdrogen.  and  to  oxygen."— August  i:.  iSd-. 

a344._J.  T.  Way,  Ru!.m11  Koad,  KcnNinRton.  Middli-Si:<,  ••  In-.pr<)\L- 
mcnts  in  trcatinii;  pl)o-,f  h:itf  of  lime  fur  the  maiuifactuii;  of  manure, 
and  for  othi  r  purfii  r;..' — A.it;Li'>t  m,  iK'i--  « 

i3J7'  }•  Hooker,  Obersic  in  Koad  New  Wandsworth,  Surrey,  and  1'. 
Brabjp,  Eos  ton  Rwd,  Middlesex.  "  Improvements  in  flire  Hjgbtera,  also 
appliciltle  for  liiet  eenerally."— Aucust  19.  iH^'c 

X410.  J.  G.  Marshall,  Leeds,"  Improvcment».  in  solvent  or  detergent 
pnicenes."  -Aui.'usi  si,  litoj. 

2436.  v..  S'.nstadt,  Manghold,  Isle  of  Man,  "  Improt-emenU  in  the 
treatricnt  <  1  sea-weed  for  obuialDK  valiubk  pMduAs  fittiai  iL"~ 

August  J'j,  irb/. 

ai22.  !•.  Vcrimann.  Ph.D.,  HiRh  Street,  Slratf  r  l,  Essex,"  Impro\-e- 
inenl!>  in  the  manufaCHuVc  of  varnishes." — Septemlier  j,  1867. 

j;4i.  J.  Whitbain.  KirUtall  Road,  Leeds,  "  Improvciaenta  in 
m.i<.hintry  f.>r  piidduaib  and  iti yuddlixic aod  Other  ftmacca."— Sep- 
tember 7,  i8(>;. 

mfi.  W.  IL  Gedn.  WclIinKton  Street.  Strand,  Middlesex,  "  Pro- 
cesses of  eitrattion  of  the  colouring  matter  of  indigo  from  the  waste 
textile  fabrics  which  contain  it."'— A  citiimunication  from  C.  Bernard, 
P.  Scheurer,  and  J.  U.  Tcmpc.  Colmar  ,Hm:l  Khin),  France. 

i549,  r.  Tolhausen.  Uoulcvart  Manctiia,  I'a:i^,  •  An  improved  prin- 
cess and  apparatus  fur  in«.tantanco.:^!v  i!i.--tj-.frClin:;  ft  ^.\\  .ind  maniirint; 
matters,  iniprovint;  the  same,  and  alsu  ttniJcrinu  them  (jt  fur  feeding 
domestic  animals." — A  communication  from  L.  J.  B.  A.  LcoMliiiei  ana 
A.  M.  Turrell,  Parin.— September  q.  1S67. 

\2i'*.  J,  Swindells.  Kc>,'-.vorth,  l.cieestcr.^hire.  "  Improvcmenti  in 
the  f  riui.il  I'f,  am:  in  .ij  p.i--itu!.  employed  in  treating  and  separating 
minerals,  earths,  and  other  substances,  when  ground  or  pulverised.'' — 
Na\'ember  16,  18(17. 

M*^i-  j.  Baylis,  Dnrdbam  Down,  Bristol,  "  An  improved  chemical 
preparation  or  compound  to  be  used  in  preparing  mixed  textile  fabrics 
for  dyeing  or  colouring.  '— November  2S,  1867. 

33li<».  C.  Albiser,  Mincing  l.anc.  London,  '"  Improvements  in  the 
preparation  of  sulph.ite  i  f  ma^-ncsia  applicibk  to  the  treatment  of 
the  crude  potash  salts  of  Stassfurt.  and  the  rcfusejfrom  the  manu- 
fafture  of  chloride  of  potassium."— .\  communication  from  J.  Vor>ter« 
Mid  H.  Griincberg,  Cologne,  Prussia.— November  29,  1867.  • 

344(k  J.Gjera,  Middlabrouch,  Yorkshire, "  Ccftaia  imnrovemetils 
inthe  mmuncmre  a( cast  Med  aadhoiaogeaMiu  iraa."— December  j, 

3460.  P,  G.  L.  G.  Dcsignnlle,  Rue  de  La  Steine.  and  I.  Casthelav. 
.  J  Bte.  Croix  de  la  Bretonnerle,  France,  "  Improvements  in  the 
mantlfaAare  of  explosive  and  fulminating  powders."- December  j. 

J.  Durrans,  Thurlstone.  near  Peniston.  Yorkshire,  "  An  im- 
IVOVcJ  rii.\!ei"lal  <ir  compmiti";!  In  ttc  employed  for  co\  crinj;  er  coating; 
the  interior  surfaces  of  mouldt,,  crucibles,  or  duCls,  previous  to  their 

receiving  the  oioltcn  meliU  in  the  proccu  of  cuting,  and  tor  other 
jMiriMMea.'*— December  6, 1867. 
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Price  M.' 

Ozone.— Be  in     the  record  o{  some  Experi 
ments  and  Obseriationi.  on  the  natutr  •>(  this  interesting  tiod)  , 
e-.peci4!lv  in  its  icialions  tu  .\nimul  Charcoal,  and  the  o-.idati  n  \il 
Sfiiulile  Ori'anit   M-.H^i    1     THOS.   \VM.    I  0151.\.    M.-.v  be  lad 
through  alt  Uook:^cllcrs,  us  ol  the  Author,  t>y  post,  b,  Uld  Jewry,  li.L. 

PRACTICAL  CHSMISTRV.  ~ 
laboratory,  60,  Gewcr  Street,  Bedford  Square.  \V  C. 

V|r.  Heniy  Matthews.  F.C.S.,  i.s  prepared 

-^'A  1  .  five  Iti',(ru<fiion  in  ,ill  branchee  of  PR.XCTICAL 
CHIM  IS  !  i;v,  particularly  in  its  Application  to  MEDICINE. 
AGKICI  1.1  I  in,,  and  CyMMKKCI".. 

'1  he  Laboratory  i-i  open  diily,  except  .Saturday,  from  Ttrj  to  l  ive 
o'clock;  on  Saturday  frr  .-n  Ten  till  One  o'clock  ;  and  from  (),.tnber  to 
March  im  Moada^and  In  la>  l-:veninfr>  fr«m  Six  to  Nine  o  cIhc!.. 

Mr.  Matthews  IS  ahu  prepated  to  undertake  ANALYSKS  ul  every 
descnptiiin. 

bor  l  ajt^calars  and  Prospeilu-.e  ;  apply  to  Mr.  Hcnrv  Mattbmrs,  at 
the  Laboratnr>-,  bo,  Cowcr-strcet,  Bedford  Sijiiarc,  W.C. 
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 1      Pcb.  jS,  ihl,i. 

Second  F.dition,  in  crown  Svo.  price  SI.  fid.  cloth, 

phemical  Notes  for  the  Lecture-room.  OnHeat. 

LAWS  of  CHFMICAL  CO.MHINATlON.andCHBMISTRY 
of  the  NON-MIiTALLIC  KLi:.MENT5.  By  tioMW  WooD. pkl) 
b  .cs,,  ,vc,,  Lhemical  Lc^urcr  at  the  BHghtoa  College. 

London  :  Lon!;inar  ,.  ( reea,  tad  Co.,  Paternoster  Row. 
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^hemical  Technology;  or.  Chemistry  in  its 

Applicationi  to  the  Arts  and  Manafaanre*.  by  Thomas 
lAHDWN  and  HtNr.v  Watvs.    Second  F.dition.  Itluettated  with 
irous  W  ood  I.nKi.>vinicH,    Contents  of  Vol.  1.  Partt  I  and  a,  56* 
NATLKK  AND  PROPERTIES  OI--  FUEL.  *c. 
Contents  of  Vol,  I,  Part  j.  jjs, ;  Vol.  I.Part  4,  zi:..  ;  Vol.  1.  Part  S.  .ifrt.. 
cl?-?  complete  Practical  Treatise  on  ACIDS,  ALKAUfiSu  aad 
S.\  1. 1  S . 

A  detailed  lirt  nf  eontrnl',  of  the  above  sent  j^nt  free. 

  I  cn  !  n    11.  llainiire.  21%  Kc;;tnt  Street, 

Ji;-.t  pubhshi  d.  in  One  thi^jk  Vol,  Svo,  cloth,  price  Jjs."  ' 

principles  of  Chemistry  founded  on  Modem 

*       Them;'.  '.  •  v,  ;th  numcT;. I.N  Wn'.J  I■;tl|•r.^^  in^.•^,    Wx  M  r 
Professor  A^:iL|:.  a  U  l-acult.  d.  Medicine  tie  Pan-..    Tiar..;atid  (-..m 
the  Second  I  ^ii.,n   L.!  -!;.  published,  by  William  Cohtis,  Student. 
G^y'a  Hosp.ial.   R<  v:  cd  by  Tho«4as  Stevknmm,  M.D..  Ocmoo- 
•trator  of  Praclie  U  Chemistry.  Guy  s  llospitaL  s«i»oo 

 I-Jindon:  Henry  Rrnsliaw.  356,  Strand. 

.  .         *>»'o.,  Coloured  Wrapper,     pp..  price  is.  " 

Iliainfec^ion.antJ  the  Prevention  of  Disease. 

By  HENKV  nOLLMANN  CONUV. 
-,iii^£?u''  ll"  ««»'»'Ke<«^"l>™  hi*  programme  in  amaaner  which 
will  tender  ht»  book  acceptable  both  to  the  medical  profeaaion  and  the 
public  at  larffe.  He  appends  spcJal  directions,  amonj;  other  thiBBki 
for  the  tcstini,'  of  waUr  f.  r  i!r,;anic  inipurilicN.  the  put ilKation  Ol* 
water,  the  testing  ami  puriticalion  of  the  air  of  i.ioms,  the  o^unikinc 
of  air,  Ac, .  bv  raeaae  of  hia  dald."— Jtf«d.  rsaiM  mi.f  Oa:riu  . 

The  bo»>k  dcscrvea  anore  extended  rcs-iew  than  our  limited  spate 
atl.irdN.    1  his,  however,  we  think  it  richt  to  add,  our  conviction,  v  ir  . 
—that  the  alkaline  prrmun;;anates,  a.s  p-.irificiH,  riiMnfeiaant."..  and 
J  i."**!?'  "*  •"P*"'"'       ^''■y  others  «e  are  eel  acquainted  \>  ith 

aiw  that  Ihw  are nerfeftly  fitted  to  accomp,i',h.  umici  the  .luL^tii.n  r,i 
ibu,  in  nit  Bunted  ailbefeot  aciion.uJui  ozone  elfect*  in  nature. 
Ilm,tm4  For.  iltduo-Ckir.  Sevuw. 

London ;  Robert  Hardwiehe,  r9>,  Pioeadilly. 

■TJerncrs  CoUc<,'e  of  Chemistry. — Experimental 

^  MILITARY  ar.d  NAVAl.  SC I KNCLS.  under  the  dlrt«lo« 
01  Protestor  K.  V.GAUn.NKK,  1 ,.S,.  Ac;  o!  the  late  Royal  PoSv" 
tethnic  Institution  and  the  Koval  Naval  College. 

The  LaborMmraad  Claaa  Rooms  are  open  daily. 

F.  pecial  facilltica  Ibr  pereens  preparing  for  Government  and  other 
eKaminationB. 

Private  Pupils  « ill  find  every  convenience. 

Analyses,  Assav*.  and  Praftical  Invesligations  connctfled  -with 
Patents.  &c..  conducted. 

_  T'or  particulars.jS:e..  aprU-  to  Pr„f.  p..  V.  G.,  44,  nrrncrs  sireet.  W. 

piniimaceutical  Society  of"Grear"Britaiiu— 

j^.j-^CHOOI.  of  PHAKMACV -  SKSSION  from  OCTOBEK  to 

LECTL'UKS  —  On  Chirnlstr-.  ar..l  p;i.,;naL',    bv  l'-..ie5?  ir  Kcd 
wood.    On  Uoun;,  .m.l  M..tei  ia  ML.iiuaJn  Pi  .ft .  f.tntle.v. 

LABORAT  ORY  tor  I'.actical  In^lruUum  in  Ciencral  and  I'liarraa- 
ceatkal  Chemistrv.    Director.  Dr.  Atttield  ;  Assistant,  Mr.  Tilden 

Aiyllabus  of  Instruction  and  particulars  of  the  Examinations  nmy 
be  obtained  from  the  Si.L-r<  t;ii .  ,  1-,  11'  .  .in -lu  re  .Squa,,,  W,c. 

Instruction  in  Practical  Chemistrv  and  Kvenin*' 

ClaMealorthoStMdy  of  Chemistrv,  »ril,inv.  Materia  Me 'i,  i 
,  TO  PHARMACKtJTlCAL  AMVoTHfiR  STl' oi^NTs 
Mr,  J  C.  BRAlTHWAITF.for  thauen  vears  Principal  Instruc. 
tor m  the  Laboratiirtc",  of  the  Ph.-ir-.irr-.itstal  Society  of  Great 
llritain  and  IJemon  tralrr  of  IV.nclical  Pharmacv,  Pharmaeeutical 
Latm.  Ac,  «ir.hc' t..  int..i:o  his  dd  P.ipils  and  others  that  he  i.-n- 
ttnues  to  devote  hii  whole  attention  to  Education.  The  Session 
i8<>4— i8t)8  will  commence  on  the  iss  of  OAobcT.  when 

Mr.  BRAITIIWAITK  S  Laboratory,  which  haa  teen  enlarged 
durini:  the  ieie>;.  will  be  re  oprn.  J  at  10  a.m.  for  InstttiAion  in 
ra.  tical  Chemi-  try  as  ar;,lie(l  t-.  Pharmacy,  Medicine,  AtMlwIe.  «c 
Pupils  can  enter  at  any  period.    I  i  rn,  i  moderate. 

THE  CHEMICAL  and  TOXICOl  Ot.ICAL  CL.ASS  meets  a, 
inual  cverv  Monday  and  Thurvl  .y  1  vtmn;;,  at  8  p.m.,  commencini- 
October  ird. 

1  he  I  \  I  l.\  CLASS  forlhi  reaUn.'of  the  Pharmacopa;ia,  Phvsi. 
tians'  Pre-.ciiptii-n  ;,  Ac.  n  ei  ,  '1  i.;  Mav  anr!  I'ridav  !■  •.  enini;.  at  n'm 
commencing  Oil  'br  r  r>;.  '  '  oj.m.. 

The  nOTANICAl.   and  MATERIA  MEUICA  CLASS,  every 

t  .xw^'*;*-  °?''.^?:Vr'''>  '^.'^"'"F*  •»  '  P-"'  The  aual  RXCl'K. 
SIO.NS  f,.r  the  STI  DV  of  PRACTICAL  BOTANY  »ill  « 


tl 


,,  .  ,        ,  -  i-  - commence 

.   a  m  .  <)l(  .bcr  jnd. 

I  rt- t  '(  i-.her  of  the  above  Cla  ■  <    It.U  "  .vr,.j;r,.. .-,7  Mi.rish  •  trt 
tlie  Uolatiieal  Escursions  only.    Half  a-Ouinea  per  iiight  LeaBo'aa 
payable  in  advance.  Pupile  can  enter  at  any  period.*  ' 
Address.  54,  Kentieh  Town  Road,  K.W. 
Mr.  Onuthwaile  rcceiresa  few  Puj»t!t  to  board  in  hi*.  honv>. 
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ON  SOME  POINTS  IN'  CIlEMICAr,  GEOLOGY. 
Br  DAVID  FORBES,  F.R.S.,  &e. 


'  No.  III.  Dr.  Sterry  Hin  r's  Gsolooicai.  Cueuisthv. 

Ik  considering  the  mutaal  relaiions  of  the  sciences  of 
chemistry  and  geology,  the  student  must  always  bear  in 
raitid  which  of  these  tw  o  sciences  is  to  form  the  basis  or 
stitiing-point  for  his  inquiries,  since  this  cannot  fail  to 
e-tcrcise  an  important  influence  on  his  leasonin^is  and 
dcdiidions. 

In  what  Dr.  Hunt  calls  my  chemical  geology,  I  have 
taken  geology  as  my  basis,  and  then  endeavoured  to 
apply  chemistry,  especially  experimental  chemistry,  to  the 
c:^planation  of  known  geological  phenomena." 

Qd  the  other  hand,  Mwevcr,  Dr.  Hunt,  In  what  may  be 
wmcd  his  geological  chemistry,  starts  from  data  piucly 
chemical,  and  then  looks  round  for  geological  instance's 
lowhich  these  may  be  applied  ;  thus,  for  example,  starting 
from  the  fail  well  known  to  chemists,  that  a  solution 
of  carbonate  of  soda  will  precipitate  carbonate 
of  lime  from  a  solution  of  chloride  of  calciuiii,  he  At  Oltce 
ai&erts  that — 

"TliL-  'vhok-  of  '  \h<-  c.il.-n:-,.  i  tr.sta,  the  marble  and 
vanous  limestones  which  we  find  on  the  earth's 
surface  '  have  been  precipitated  from  the  ocean  hy  a 
solution  of  carbonate  of  soda." 

Again,  observing  that  in  the  laboratory  the  rcadlions 
of  the  compounds  of  magnesia  with  carbonic  acid  under 
kdcase  atmosphere  of  that  acid,  might  be  used  in  facillta. 
tiag  the  separations  of  the  salpbate  of  lime  (gypsum),  or 
of  the  double  carbonates  of  lime  and  magnesia  (dolomites), 
beat  once  jiir:ip-,  nt  the  conclusion — 

"  1  h.it  all  the  magnesian  limestones  and  gjpscous 
strata  from  the  most  ancient  up  to  th.ose  of  the 
tertiarv  period,  were  formed  in  a  dense  atmosphere 
(A  c;iTl>Linic  .Tu I'J.'' 

In  the  (ace  of  these  assumptions,  I  contend  and  feel 
confident  the  geological  world  will  support  me  in 
believing,  that  no  geologist  whosoever  if  applying  the 
Kudj-  of  chemistry  to  the  explanation  of  the  phenomena 
of  his  science  could  by  any  possibility  ever  have  arrived 
at  such  sweeping  generalisations. 

When  the  safety  of  Rome  was  endangered  by  the 
flflotics  of  Hannibal,  the  advice  of  Scipio  to  the  Romans 
was  to  save  Kome  by  altack-n;;  Carlh  i^e  ;  and  com- 
munications of  Dr.  Hunt  contained  in  the  Cm  vicm. 
News  of  January  xjlh,  and  the  Cii\'lt^ii:itl  Mnj^asine  of 
February  iKt,  evidently  prove  that  he  is  determined  to 
pursue  a  similar  course,  ytt  I  trust  v.  ith  a  very  diflVreni 
result,  since  in  the  present  case  I  imagine  that  the  forces 
at  command  will  b«  found  quite  adequate  for  offence  as 
well  as  defence. 

In  this  discussion,  howe%cr,  nmch  m.^rc  trouMe  is 
hbcly  to  be  caused  to  me  by  the  method  in  which 

•  H«rt  it  sfcnuld  b*  expljiined  that  Or.  tlURI,  hv  b(s  harniS  »cniip 
time  b»ck  publishet].  t>nth  in  rntnce  as  well  u  In  Kflf;l«n4,  nn  oullir  r 
of  bii  principle?  of  chcmica.  Kcoiopv.  has  uiirly  Iji  t  IJni'i  li'  <>;  rn  t  i 
tivitig  hm  xivWv  both  critici  .r4  un.i  dl^putc■^  ,  hiln.  fn  llit  t  •i.tv;>ry, 
Dr.  Hant':i  l.nii"  Irdge  r>i  my  vitws  on  ihi;.  5-;b}i;ct  ap;  ..  r:-  i  ,  V.ji-'.c 
b«Hl«leriN-si1  frivo  »ketell]r*aiHlban9  Inmropini^iri!:  iratic!-.-.;  t'llit-  1  ii- 
oottbt      11  |  id c<iiinr£(iati  U'i'.tt  ]hi.'<  ti^cu^fii' n  o  iiluir.?'!  in- 

f,>..'i:-.t;y  ■  >  ;!  c  G.  J.  I,;..:;  .'j..  •  v,)  t.  i,  Rnd  the  CiitMtCAL 

N^tt  . -.i  <.':  I  .)  b  :  ;,  .,r.    A:'  n-   ,. --.t  rr-:,i- (.lit  mijO  I  rt  r 

llii,  ri-:i5vn  i  ■■  .        U       !  .ti.;'  .      .1' ■ .  ■  :;i'h.  .  :  /:  .  I     .  1.  ,  ••  tv,    :  i  ' 

ISg  t.<  it,  .-.III  1-1   tl.L   1  .  ;;l  '  .U>    t'  1      l;'  :  ■   I   T,    i  :    t  •  ■ 

tmii'injj  ma  tu  iirtni'S'.tr,  utiy  •.Wik  f  r..::.  iur  i;  _  :.i  ;  i>,i.  \- i  .x 
nmaiunfeiicnM  Ihao  tcfure  in  thn  viev.  :>  an  chesii^ai  \> v  v:n:v 
Kaaehi  fofvard  hy  ir«  a«4  o««  in  (he  7:  tzt. 


Dr.  Hunt  carries  on  his  stiuniitic  warfare,  and  which 
seems  to  p.iriake  of  the  cliaracur  of  the  country  in 
uhich  hL'  resides,  where  the  Indian  sy.>;tetn  iisi-d  to  be  to 
worry  out  the  enemy  by  skirmishin,'^,  but  nc\cr  to  attack 
strong  points ;  and  the  history  both  of  seictitific  discuH^.ioii 
as  w  eli  as  of  nations,  shows  how  very  eifc^Uve  such  a  plao 
of  operations  may  prove  even  in  the  defence  of  a  vety 
w  eak  cause. 

1-or  this  reason,  therefore,  I  have  considered  it  prudent 
to  keep  the  main  points  under  conaidetstion  as  promi- 
nently in  view  as  possible,  and  not  to  allow  the  dis- 

cussion  to  become  so  dirVr.sc  as  to  risk  losing  sight  of 
them,  which  I  fear  ilie  reader  of  Dr.  Hunt's  communica- 
t  il  IS  may  bi  likely  to  do;  acting  on  this  determination, 
therefore,  I  have  in  my  reply  to  Dr.  Hunt's  paj'er  in  the 
Cnr.MicAL  Nkws,  given  a  plain  and  concise  statement 
of  the  points  inumbered  i  to  9I  in  which  I  have  presumed 
to  dilfer  fron>  Dr.  Hunt's  opinions  and  I  now  find  nothing 
in  his  s'.ibscqucnt  communication  to  thcdologieal  .\In::ti- 
ziiu-  of  I'ebruary  rst.  winch  could  in  any  way  tend  to  shake 
my  pre^  tous  convidlrn  as  to  the  Unsoundness  of  these 
points,  1  must  be  content  to  wait  until  Dr.  Hunt  may 
condescend  to  bring  forward  further  evidence  in  their 
defence. 

If  noNV,  however,  after  a  perusal  of  Dr.  Himt's  paper  in 
the  February  number  cf  the  Gio!of;ical  Mngnzim:,  it  is 
compared  with  the  ;  ■  .t  'his  previtms  communication  in 
the  CiitMtc.M.  Nkv,  :,  ol  January  17th,  it  will  be  perceived, 
as  the  editor  of  the  Guo!ogii-ii!  Maf;axini-  has  already 
observed,  to  be  to  a  j^reat  extent  the  same,  and  in  tnany 
p.irts  even  vcrbtitini  ;  a;;  I  n.cmbvring  the  puerile  accusa- 
tion brttught  against  me  by  Dr.  Hunt,  (hat  I  "for  some 
unknow  n  reason  w  ithheld  from  the  readers  of  the  CHEHI* 
CM-  Ni-W  b  "  nKilttr  which  I  published  in  the  pages  of  the 
Gmlo^icdl  Mi!iiiniHi\  it  really  is  amusing  to  observe  that 
Dr.  Hunt  in  like  manner  has  reserved  for  the  readers  of 
the  Oeoiog'unl  Mtigatine  several  most  interesting  ob:;erva- 
tions  which  probably  he  may  have  considered  (and  with 
some  reason  also)  as  beyond  the  capacity  of  the  chemists 
w  ho  patronibe  the  Chtmicvl  Newb;  as,  for  example,  the 
follow  ing  lucid  expositions  : — 

"As  for  the  nuble  mctaU,  whose  compounds  with 
oxygen  are  decomposed  at  elevated  temperatures, 
their  great  volatility  as  cotnp.ired  with  earthy  and 
metalltc  oxides  would  keep  them  in  the  gaseous 
form  till  the  last  stage  of  precipitation  o(  earthy 
oxidised  matters,  when  by  far  the  greater  part  of 
the  glube  w.is  probably  solidified.  Ilencc  wenow 
find  them  in  the  earth's  superficial  crust." 
And  a  little  further  on,  he  adds : 
"  We  cannot  conceive  anything  else  than  the  prodvidion 
of  a  homogeneous  oxidised  siltcatcd  mass,  upon 
which  at  a  late  period  would  be  precipitated  the 

no'ule  metals,"  - 

Chemists  will  not  require  any  comments  upon  the  above, 
hut  r.s  tlicy  h.ue  been  a. custonuil  10  rL-;:jid  si>me  tif  the 
lu  ble  niet.nl:  ,  j  hiti;u;ni  fur  e.\.TinpIe',  as  anioii,;;l  llic  :.io&t 
fefiauory  bud  es  kni-wn,  they  w  ill  he  i^ltcre^tc.^  i;i  Dr. 
Hunt's  njsvovery  of  ilieir  gie.^.t  Vi>huility  at  lie.its  belwW 
'.vl'.ith  silicntcs  folid  fv  .-.i.  v  eil  as  the  information 
ti:at  the  evtremc  wfract*  -y  n.iturc  of  the  other  metallic 
oxides  had  been  fo  compkicly  demonstrated,  since  aome 
of  them  at  least,  as  lead,  bismnth,  antimony,  molybdenum, 
&c.,  have  not  hee:i  hitherto  so  considered. 

Geolr:;i- IS,  howc'.er,  w  ill  not  all  feel  convittccd  by  Dr. 
Hunt's  iDMC  n>  ertu  n.  ih.-'.t  ih'.-  ii.  lle*  i;:et..!s  have:  fri.::i 
the-  b>!L';;.iii;;-;  l  een  liic  c.T.'lirs  .'■■i;;'e:J":,::al  tni.'t.j  ic- 
r  ■  ;';t,i',e(l  <  i)  to  it  {'.nr.  Ir.e  si'-;';  hhe-  Jii;-.l.-i's  golih  n  i.iu, 
h;jt  iii.nv  .-.!•.•  n  !--e  ir.el'nt  d  to  l>.  ht  \l  t!:at  th:  v  n:av  -n:  aihW 
I.  --.x-  I  em  ear:;-     ii-i  f:.      !•/!■  ■•■. 

a  V  .;Tii     i  ei  ■  •: .      lu  v-  i  ly  .m^v  er  to  tin  ct.tii,  .£i.l:$ 
rf  II:::;.  •.!.:.  !       :■,.:;:-  I  i :)   -,;  o   fjjlowjn^  V'.jJi'a 

t' '!f.;.MCAl.   ;■■  ;   ■/■..:    .  '  ■  I  .  t.>   ■  I    '  i    \^:<  (:  I 

■  o:  .  .       1  ,  i;i  ^-.       li  I  ; .  !  'r:  :"    :  ;  ^  .     i  <  ,  ■:: '  •  i .  i:  :ti - 

caili.r.  r.ppta:!.'..  ..-.J.  1  v  .tr,  .hv  l  lo  t',:ti  tJjal  .'.rJ  I  evtn 
be  JO  pr.vioi;sly  a'.«;'-.'.;s.:^J  v.i:3t         cvi::«-n(5  tf  this 
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latter  paper,  I  would  not  in.itcrially  have  altered  my 
ren^arks,  although  I  should  Imvi-  added  a  few  more  words 
in  reply  to  some  minor  points  brought  forward  by  Dr. 
Hunt,  which  did  not  appear  in  h»  previous  one  in  the 
CHBMtCAL  News. 

The  only  important  one  now  advanced  i«  set  forth  in 
Dr.  Hunt's  courteous  request  far  Mr.  Forbes  to  explain 
''the  intervention  of  water  in  all  igneous  roclts,  which,  as 
he  (li'cLires,  are  outbursta  from  the  still  fluid  interior  of 
our  globe." 

t»  The  nbove  worths  do  not  cx.ictly  express  my  views, 
since  I  maintain  that  ij^neoiis  rocks  ha^  c  ihcir  source  in 
some  riiirvotr  or  rrsirroirs  of  still  fluid  m.Ttter  in  the 
earth's  interior  ;  and  i  sec  no  difticulty  in  explaining,  by 
the  atftion  of  capillarity  and  heat,  the  infiltration  of  the 
requisite  amount  of  water  for  the  supply  of  such  a  source. 

Not  wishing,  however,  to  accuse  Dr.  Hunt  of  "  un- 
biniliarity  with  geological  literature,"  to  use  his  own 
wordtt  I  COnU  not  laKioao  him  ignorant  of  the  writings 
of  Danbvte,  whose  UDOniain  thelfield  of  experimental 

feology  are  wetl  known,  and  it  seemed  strange  that  Dr. 
fur.'.  shM-jH  have  overlooked  the  fact  th.it  this  question 
h.id  bcLi;  sally  answered  by  this  gentleman,  whose  \sords 
arc  —  "  En  resume  sans  cxcUire  I'eau  originaire  ct  cn 
quelque  sortc  de  constitution  initiuli-.  que  Ton  suppose 
g^neralcmcnt  incorporcc  aux  masses  intt  i  i  :  r ;  i  ndues, 
M.  Daubrce  est  porle  a  conclure  de  I  cxperiencc  ci  dessus 
relat^e,  que  I'eau  de  la  surface  pourrait,  sous  I'aAion  cora- 
bin^e  de  la  capillarity  ct  de  la  chaleur  descendre  jusque 
dans  les  parties  profondcs  du  globe." 

Always  preferring,  when  possible,  a  reference  to  fad  or 
experiment  than  to  authority,  I  would  advise  Dr.  Hunt, 
in  Older  to  ftmtt  a /conception  of  cucK  a&anfi,e  adion,  to 
examine  a  common  Ciflbrd  or  other  injectorneed  to  supply 

feed  w  ater  to  a  high  pressure  boiler,  and  he  will  soon  per- 
ceive how  it  is  possible  that  the  very  forces  which  ollier- 
wise  would  prevent  the  entrance  of  the  water  into  the 
boiler  can  become  the  very  means  of  forcing  it  in. 

Df  iliininext  asks  me  to  remember  "  that  the  oldest 
known  series  of  rocks,  the  Laurentian,  consists  of 
quartzites,  lime-stones,  and  gneiss,  evidently  of  scdimen- 
tarvorigin,  and  derived  from  still  older  sedimentary  rocks. 
When  .  I  was  in  Canada,  what  little  I  did  see  of  the  Lauren- 
tian rocks,  did  not  at  all  prove  to  me  that  they  had  been  de* 
rived  from  still  iMers<ittmeutary  rocks,  but  on  the  cootraty, 
whilst  believing  that  the  Laurentian  andquartsitea  were  of 
metamorphic  sedimentary  origin,  and  that  the  time-stones 
were  of  metamorphic  organic  origin,  I  inclined  to  the  con- 
clusion that  tlie  materials  out  of  which  they  had  been 
reconstructed  had  most  probably  been  the  debris  of  still 
older  igneous  rocks,  a  view  w  hich  I  have  maintained  sintc 
1854,  with  regard  to  some  of  the  analogous  Norwegian 
rocks,  which  I  undcrst.ind  Dr.  Hunt  claims  as  Laurentian. 

To  refresh  my  meniop. .  hou  t  \  cr,  I  have  read  over  the 
desciiptioo  of  the  mineral  cbara^ers  of  these  roclcs  con- 
tained in  the  rqport  of  the  geological  aurv^  of  Canada, 

K.  34-39,  but  can  find  therein  no  evidence  whatsoever  to 
I  contriuy,  and  therefore  without  disputing  the  corre^- 
nest  of  Dr.  Hunt's  assentions  as  to  points  where  he  ought 
at  least  to  be  at  home,  I  would  ask  miether  this  statement 
is  founded  on  fa<fts  or  hypotheses. 

Dr.  Hunt  then  devotes  a  whole  page  to  what  appears  to 
be  an  inquiry  as  to  \^ho  first  showed  that  water  played  a 
part  in  ipneous  action,  a  subject  w  hich  may  be  of  per- 
sonal or  historical  interest,  but  \\  hich  is  quite  unconnected 
with  the  questions  at  issue,  for  in  thi.'  consideration  of 
nature  all  geologists  will  jTersist,  tir:f.\  ithstandinj;  w  hat- 
ever Dr.  Hunt  opines  to  the  contrary,  in  regarding 
igneous  aAion  as  volcanic  a^ion,  and  volcanic  aifiion  as 
igneous  action,  nor  can  they  imagine  for  a  moment  that 
any  person  except  one  who  never  had  seen  a  vokanp  in 
eruption  could  be  blind  to  the  evidence  of  bia  settsea,  and 
^ny  the  co-operation  of  vapours  and  gases  in  volcanic 
adion. 

That  the  results  oi  Mr.  Scrope's  admirable  researches 
ri|oa|d  l|«ve  been  discivdited,  fidiculed,  and  declared 


unchemical,  bhould  be  a  warnin!;  to  chemists  in  future  QOt 
to  hazard  such  opinions  without  having  Studied  them  in 
the  field  as  well  as  in  the  laboratory'. 

As  Dr.  Hunt  now  brings  forward  the  question  of  the 
density  of  quarts,  it  may  be  as  well  to  remind  him  that  all 
arguments  based  upon  such  data  must  necessarily  be 
invalidated  hf  the  laA  Aat  the  specific  gravity  of  quartz 
crystals  out  of  true  volcanic  lavas  is  found  to  be  2  6, 
or  the  same  as  the  quartz  in  pranitc,  whilst  Mr.  Soiby's 
microscopical  examination  of  the  quartz  found  in  recent 
lavas  conclusively  proves  that  it  can  have  crystallised  ojt 
of  the  molten  mzm,  and  nut  necessarily,  as  Dr.  Hunt  would 
have  us  infer,  merely  been  entangled  from  the  ddbriS  ti 
originally  sedimentary  strata. 

Having  long  occupied  myself  with  the  application  of 
the  microscope  to  geology,  and  having  repeated  many  of 
Mr.  Sorby's  experiments  relating  to  this  subjed,  I  do  not 
even  think  it  necessary  to  contradid  Dr.  Hunt  when  be 
accuses  me  of  not  understanding  Mr.  Sorby's  views,  being 
quite  content  with  that  gentleman  baling  expressed  him* 
self  most  decidedly  to  the  conlraiy.  Whilst  I  now 
rccommrnd  Dr.  Hunt  to  commence  the  BtU(?\  ■  f  micro- 
scopic f,'cology,  I  can  at  the  same  time  well  unaj|-;ine  his 
bein;;  disconcerted  when  on  opening  the  I'cbruary  number 
of  the  Gfulo^^icnlM  a^ii  zini-,in  w  hich  his  ow  n  paper  appeared, 
ho  at  the  same  time  found  a  few  lines  from  Mr.  Sorby 
quite  suihcient  to  annihilate  the  deductions  he  had  so 
elaborately  arrived  at  from  a  study  of  that  obscr\er'8 
memoirs  with  a  view  to  make  them  serve  his  own 
purposes. 

All  the  other  points  have  already  been  considered  in  mv 
paper  in  the  CHUitCAt.  Nswa,  and  I  would  only  remarR 
with  regard  to  Dr.  Hunt's  ciitlciama  upon  my  chemical 
geology,  that  it  is  i»-obabIe  that  scmie  of  them  would  not 

even  nave  been  brought  forward  by  Dr.  Hunt,  had  he 
waited  until  an  outline  of  these  views,  now  in  the  press, 
had  appeared  instead  of  si  Kctini;  for  attack  disjointed 
fragmentB  or  sentences  ajiari  from  iheir  context ;  thus  for 
example,  in  the  case  where  he  accuses  me  of  being 
ignorant  of  the  law  s  of  diffusion  :  he  would  haye  found 
my  opinion  expressed  as  I'ollow  .■; : — 

"  Whilst  on  the  one  hand  the  zones  formed  io  the 
earth  are  considered  to  have  possessed  a  somewhat 
stable  or  perinancnt  charader,  those  present  in  the  atmo* 
sphere  would  on  the  contrary  be  the  revem,  for|no 
sooner  had  the  gasiform  frfiducHK  forming  them,  by 
in  the  filSt  instance  obeying  the  impulse  of  gravity, 
and  SO  overcoming  the  counteraaing  tendency  of  the 
laws  of  the  diffusion  of  gases,  than  these  latter  would 
assert  themselves,  and  itt  proccss of  timc CDtttcly oUiteratc 
this  arrangement." 

And  again : — 

"  As  before  stated,  this  arrangement  would  gradually 
be  obliterated  by  ditlusion,  but  as  the  element  of  time 
is  one  of  vital  importance  in  considering  the  effeds  of 
diffusion,  it  is  imagined  that  before  being  obliterated,  this 
arrangement  may  still  have  had  considerable  influence  itt 
modifying  the  chemical  readions  wUch  tOOk  plsKO  at  th&l 
period  in  the  earth's  history."f 

Dr.  Hunt,  whose  knowledge  of  the  laws  of  diffusion 
does  not  seem  to  include  an^'  appreciation  of  the  in 
portance  of  the  element  of  time  in  their  consideration, 
mi^;ht  just  as  well  maintain  that  a  lump  of  sugar  could 
rot  J  each  tJie  bottom  of  a  tumbkr  of  w  ater  bet.iuse  sug.ir 
will  dissolve  in  water. 

As  Dr.  Hunt  seems  to  have  great  respect  for  autho- 
rities on  each  subject.  I  will  have  great  pleasure  in 
submitting  the  question  as  whether  my  proposition  is 
invalidated  under  these  circumstances  by  the  adion  of 
laws  of  diffusion  to  Mr.  Graham,  the  great  ezpoander 
of  these  laws,  and  abide  by  his  verdid. 

In  the  discussion  of  new  views,  moic,  however,  la 

♦  It  most  be  remembered  ihit  thcie  greU  bodies  vf  s-ijifi  and 
vapour*  are  supposed  to  be  the  retulii  of  a  g;cneral  and  bimkjIt<ae<Ni< 
«a  of  chemical  cambiMtion  in  xiti,  and  net  to  bavc  bc(a  sloirW 
fathered  tegsthsr  frem  lbs  tcslnt  «f  •psce. 
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required  than  mere  quotations  from  old  authorities, 
wlut  is  specially  required  are  Tadls  and  cxpcri- 
mencil  cvidericc  ;  it  must  also  be  remcmembercd  tliat 
much  depends  upon  the  mode  in  which  authorities  arc 
nude  use  of  in  such  discussions,  since  it  is  often  an  easy 
Bitter  to  mIcA  passages  or  disjointed  fragments  from 
tbe  pobBsbed  WOrU  of  authorities  which  may  a;i);ear  to 
nmort  almost  any  view  which  may  be  takea  of  a 
luDied  under  coneideration. 

Oi.  Hvot,  whose  piqien  contest  Ut  greater  part 
of  a  compilation  of  references  to  nttmeraus  autho- 
rities,  from  the  time  df  Thomas  u  Kempis  down  to 
that  of  Sterr>'  Hunt,  seems  to  be  quite  aware  of  this  fact, 
U  an  inst.inki:  (rr  two  testify. 

Thu'^,  wliet)  Dr.  Hunt  quotes  Hopkins  in  support 
rf  \^i  '.'.s  as  to  the  tonsolidat ion  of  the  molten 
sphere,  he  takes  good  care  not  to  inform  his  readers  that 
Hopkins  distindlly  declares  his  opinion  that  the  exteriui 
wa*.  not  the  last  to  solidify,  but  would  have  consolidated 
and  formed  a  crust  before  the  interior  had  become  entirely 
Mlid,  a  view  which  I  have  adopted  on  his  authority,  and 
«iddi  ii  diametrically  opposed  to  Dr.  Hunt's  opinion, 
ihst— , 

"The  surface  of  the  earth  immediately  previous  to 

its  entire  solidificntion  was  "  a  liquid  bath  of  no 
great  depth  surroundiui^  the  solid  nucleus." 

Ajj.Tin,  although  he  finds  it  convenient  to  quote  I'or- 
chammer  in  refercnee  to  some  tninor  points  (juite  beyond 
the  limits  of  the  present  discussion,  he  seems  to  be 
quite  unaware  of  the  fad  that  the  idea  of  the  saline 
crust  of  chlorides,  &c.,  which  he  ridicules  my  havin;^ 
adopted,  was  long  before  propounded  by  Forchammer, 
who  first  made  the  calculation  that  the  quantity  of 
chloride  of  sodium  in  such  a  crust  would  have  been 
nrfBcient  to  have  clothed  the  entire  sphere  with  a  coating 
of  salt  some  10  feet  in  thickncis. 

And  yet,  again,  when  he  refers  to  Sorby's  experiments  as 
eertoboratin^  his  views,  as  for  ex-imple  that  quartz  cannot 
lie  a  volcanic  produrt.  r'.c..  a  produCl  of  iv;net)us  fusi«)n  in 
nature,  his  deductions  are  at  once  put  to  rout  by  the  few 
'  lines  from  Sorby  himself  b:ou;;ht  forward  in  my  last  com- 
munication to  the  Ciii-MicAi,  News. 

On  the  other  hand,  after  a  full  consideration  of  the 
various  memoirs  of  Hopkins,  I'orchatnmer,  and  Sorby, 
alongwtth  a  careful  repetition  of  many  of  their  experiments, 
I  have  failed  to  discover  any  point  inconsistent  with  the 
views  I  have  advanced,  and  I  am  further  enabled  to  find 
much  evidence  in  their  favour  in  the  writinjgfi  of  Daubree, 
Dofocber,  Bunsen,  Phillips,  and  other  eminent  scientific 
tsen  whose  opinion  Dr.  Hunt  evidently  considers  as  quite 
beneath  his  consideration. 

To  prove  that  it  is  better  to  st.iy  .it  home  in  one's 
labciratory-  than  to  travel  wide  and  fur  in  order  to  study 
nature's  operations  in  the  field,  as  is  consuiered  necessary 
to  the  geologist  by  Sir  Charles  Lyell  and  li-.licr  eminent 
men,  Dr.  Hunt  quotes,  from  Thomas  t\  Kempis,  "  the 
wise  siyin^j  passed  into  a  proverb  among  churchmen  " — 
that  "  those  who  make  many  pilgrimages  rarely  become 
saints." 

In  this  we  are  quite  of  accord,  since  it  is  well  known 
that  a  knowledge  of  the  world  acquired  by  travel  is  the 
best  antidote  to  bigotry  or  OM<sidM  opinions.  What  we 
require  are  gcolo;:;ists,  not  uunts,  and  althongh  it  may 

that  in  Canada  geologists  are  esteemed  in  proportion 


i  Dr.  Hunt  does  not  content  himiclf  with  mere  accuwlions  of 
ifnofsncc,  (or  when  dUpuiinc  my  iiatement  that  the  reaAiom  of  the 

tompouiHis  of  msKncitia  with  carbonic  acid  in  an  artiftciatly  com- 
(tc«tc<)  atmosphere  oC  that  acid,  had  long  tKcn  employed  in  mannfac- 
turci,— be  u»es  the  words,  "  hi.ic  i(  hcLnmes  difficult  to  admit  the  plea 
of  ignorance  which  su^TRUits  itself  d  r  m  Mr.  ForbcVs  errors  aid 
ait-itatcments."  I  may  merely  add,  thit  since  the  appearance  of 
ObHaM'a  paper  in  thc'CHEWleAi.  Nt.ws  ut  J.in.  i;th,  I  have  received 
VarfoM  communications  from  chemists  unii  others  conncited  or 
JCquiir.'id  «uh  this  mamifatturf,  not  only  ■  fTcrIng  to  supply  faCts  in 
.1  :  rr^bi.rjtiun  of  the  truth  i  f  my  asscttu'n,  but  also  directing  my 
aiUDUoa  to  a  ioRK  expired  patent  (No.  gwa.  1841}  of  the  late  Mr. 
fM^HM.  ef  Newcastle,  in  which  these  very  tsaftigas  an  distiaAly 


to  their  srtintly  pretensions.  ex]'>  ii»  iiLe  on  this  fide  the 
Atl.tntic  does  not  tend  to  prove  tliat  any  of  the  natural 
sciences  li,i\c  been  as  yet  much  advanced  by  the  labours 
of  the  would-be-saintly  portion  of  the  community. 

As  I  have  previously  explained,  I  was  induced  to  enter 
into  this  discussion  (which  I  am  still  confident  will  dn 
good  to  science  by  energetically  ventilating;  some  obscure 
points)  by  the  special  invitation  conveyed  in  writing  from 
Dr.  If  ant "  to  have  a  friendly  fight but  I  now  find,  if  I 
mqr  Jn^je  from  the  s^le  of  that  gentleman's  communica- 
tions to  tite  Chemical  news  and  Heohgtcnl  MugaiUu,  that 
his  idea  of  >cien:i6c  warfare  consists  in  an  attempt  tb 
overwhcim  and  crush  his  opponent  M-ith  sneers  and  count- 
less accusations  of  incompetency  and  ignorance  \\  ii^no- 
ranee  of  chemistry,  of  geolojjy,  of  petrulot,'v.  m:neralo;;y, 
microscopy,  literature  of  the  subject,  Ac,  Ac,  Ac, 
whilst  at  the  same  time  he  does  not  fail  to  herald 
in  his  Own  views  as  what  mi;;ht  be  teiined  the  quintessence 
of  the  combined  "results  of  modern  investigations  in 
physics,  chemistry,  mathematics  and  astronomy."  Would 
It  not  have  been  more  prudent,  as  well  as  more  becoming, 
to  have  left  to  our  readers  the  task  of  forming  their  own 
judgment  upon  the  evi^nce  on  both  sides  brought  before 
them  in  the  course  of  this  discussion. 

Havin>i  no  pretensions,  either  to  being  a  saint,  nor  like 
Dr.  Hunt,  to  be  versed  in  saintly  lore,  I  cannot  quote 
Thomas  ;\  Kempis,  yet  I  can  nevertlieles.-.  lollou  his 
example  and  wind  up  with  an  old  (luolatioii ;  for  even  at 
the  ri>ik  of  appearin;;  still  more  uncourteous,  1  really 
cannot  resist  the  temptation  to  remind  him  of  the  old 
saying,  passed  into  a  proverb  .-^imongst  laymen,  that 
curses,  like  chickens,  come  home  to  roost." 


ON  THE  USE  OF  THE 

SPECTROSCOPE  AND  MICROSPECTROSCOPE 

IN  THi;  DiiicuvtKV  or 
BLOOD  STAINS  AND  DISSOLVED  DLOOU, 
AND  IH  PATKO'LtMIICAL  INQinUBS. 
By  W.  BIRD  HERAPATil,  M.D.,  F.R.S. 

Till,  discovery  of  and  recognition  of  blood  stains,  and  more 
especially  of  human  blood,  has  been  a  problem  which  ha* 
long  bafHed  the  skill  of  the  chemist  and  the  more  highly 
trained  medico-legal  eye  of  the  microscopist.  and  any 
means  by  which  our  medical  jurists  can  lessen  the 
difficulties,  and  facilitate  the  inquiry,  must  be  hailed  as  a 
boon  by  all  scientific  observers.  Hitherto  the  chemical 
dittealtles  of  the  question  have  been  the  greater  in  the 
inverse  proportion  to  tlw  qoantity  of  stain,  aCid  many 
minute  and  perfetflly  evident  spots  would  even  evade 
reco.:;nition  by  the  test  tube  in  consequence  of  the  small- 
ness  of  their  size,  or  the  disadvantages  of  their  position. 
W'hilst  the  microscope  would  also  fall  in  their  dcte<flion 
if  from  anv  peculiar  circumstance.^  thk-  r;lobules  could  not 
be  safely  ar.d  secureiv  r>  :niii>  <-.!  h  the  tissues  which  were 
under  careful  examination  ;  independently  of  which  the 
chemical  and  physical  changes  induced  in  the  chara<Jler8 
of  the  blood  globules  by  the  various  menstrua  employed 
in  their  Kintfval,  tendered  recognition  by  micrometrical 
admeasarement  a  very  doubtful  and  uncertain  operation. 

When  blood  riobules  are  to  be  discovered  floating  in  a 
saline  fluid,  such  as  tttiae,  taKva,  or  the  generality  of 
mucous  'discharges,  the  mkroMope  will  readily  detcft 
their  preserue;  nnd  should  the  den«i^  of  the  fluid  be  very 
closely  equal  to  the  specific  ^rvnty  of  the  scrum  of  the 
blood,  scarcely  any  change  in  their  physical  ch^ra^le^S 
would  occur,  and  it  would  then  be  possible  to  determine 
their  exart  form  and  size,  and  render  their  probable  source 
a  question  of  easy  solution  ;  but  when  the  blood  has  been 
dried  and  long  exposed  to  the  air,  it  is  no  longer  easy  to 
reproduce  the  blood  globules  in  their  pristine  form  and 
optical  chanAcn,  as  the  varioaa  media  «iiployt4  to 
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dissolve  the  clots  a^'k  o:i  t!ic  plobiilcs  with  nu>rcorks; 
tcLiity.  It  is  ulual  to  Lmp'i.'.'  ciiliLi  Milmlon'-.  of  i.Tiif  or 
t;rripf  -i'lM:,  nr  mixtures  ol"  jjlyct  r  ;r.L-  <lis;;'.l  il  v  .ittr 

l;:ivin,;  a  dci:  -ity  nf  roja".  Some  uhs>;r\  ;  s  [,  ',\  c  i-nployetl 
saline  solutions  for  this  purpoau,  others  li.u  <^  t;  .  :1  .\  sii  on  ; 
solution  of  arscnious  acid  in  distilled  water ;  the  <  I  j^t-' 
which  CAcH  have  in  vien-  being  the  removal  of  tlte  blood 
(Hftcs,  9itd  the  non'Sltcrfttion  of  their  physical  charaAcrR. 
If  the  acHon  of  the  skI-.ciu  or  nit-diuni,  from  its  deficient 
density  or  pev.u!i;ir  cJiciTiical  prnpLTtius.  has  resulted  in  a 
dcbtrudion  of  the  bluoil  f^Ujbules  and  a  solullnn  of  tl.,: 
ci)lourin;^  matter,  the  tniiruiif^pi  would  no  longer  citht  r 
reco  .;nise  its  mammalian  charaAer  or  even  assure  US  ofthc 
I>reser.ce  of  blood. 

In  this  condition  of  the  cnquir\-  the  chemist  alone,  by 
the  employment  of  tests,  could  decide  tRe  q-.u-j^tion  of 
the  presence  of  di?s;olved  hxmatine,  and  would  chieJly 
rely  on  the  aiflion  of  heat  in  coajjulating  the  albumen  and 
destniiflion  of  the  colour;  whibt  upon  another  portion 
of  the  fiuid  he  would  asatire  himself  that  ammonia  would 
not  produce  any  great  change  of  colour,  thus  deciding 
the  noti-vei^ririble  chnr.idtor  of  the  colouring  matter. 
But  durin;^  tlie  past  two  or  three  years  an  addition  has 
btLii  made  to  our  optical  inslruniL  rr.s  :  .i  ;he  aid  w  hich  we 
hji.c  obtained  in  the  recoj^nition  ct  \.ii;ous  siib»tances  by 
the  efftci-.  \.  ri  ch  they  have  on  the  absorption  of  dilTcrcnt 
portions  of  the  spectrum,  and  we  have  various  forms  of 
spcdroscope  according  to  the  purposes  for  which  they 
were  intended. 

The  first  invented  spedroscope  was  a  very  cftkient  but 
cumbrous  instrument,  and  astonished  the  world  by  the 
discovery  of  four  new  metals  in  consequence  of  the  re- 
markable pecaltaritict  of  thdr  coloured  flamest  and 
thallium,  csMium.  rubidium,  and  indium  have  been  thus 
isolated  from  other  bodies,  and  added  to  the  li!;t  of 
elementary  bodies.  Shortly  afterwards  Professor  Stokes 
iritr.  hiced  a  modification  of  this  instrument,  which  en- 
abled liquids  and  coloured  fluids  to  be  submitted  to  the  same 
mode  of  tcstinf^  them  by  their  absorptive  spectra,  and  on 
the  tabic  is  one  which  I  have  long  employed  for  this 
purpose,  a  more  powerful  and  efucieiit  instrvimcnt  than 
that  recommended  by  him  for  these  cxperimunts.  In  this 
instrument,  essentially  a  dircrt  vision  or  Hofmann  s 
spetftroscope,  the  liquid  to  be  c\amined  is  placed  in  a  small 
test-lube,  and  that  is  held  in  a  clipped  r.prin;^,  which  supports 
it  during  the  examination,  \\hilst  a  bright  light  is  trans- 
mitted through  the  liquid  previous  to  its  analysis  in  the 
spectroscope,-  the  f-pectrum  showinL^  various  bands  of 
absorption  in  \\etl-m.irkcd  optical  li(jui<ls,  some  of  the 
most  beautiful  of  which  are  certainly  weak  solutions  of 
permanganate  of  potassa.  and  dilute  solutittns  of  cruorine 
and  ha-inatine.  In  the  first  case  five  dark  bands  arc 
K-ccn  in  the  j;rcen  part  of  the  f.peciriiin,  and  in  that  of 
blood  two  sharply  defined  black  b.inds  are  seen,  one  in  the 
^reea,  and  another  on  the  bofi-  r  '  f  the  oranjje  ray.  'I  ho 
intensities  and  positions  of  iL  ^  'i  ir.ds  \ary  according  to 
the  a^e  of  the  blood  stain,  and  rc)>uit  from  the  alteration 
in  the  colouring  matter  of  the  blood,  from  the  efieds  of 
drying,  and  from  expositfe  to  air. 

The  stains  when  old  have  a  much  less  decided  or 
evident  absorption,  the  bands  are  weaker,  and  an  ad- 
ditional band  of  a  difluse  charatler  is  found  in  the  red  ray. 
lJut  it  does  not  appear  to  be  possible  to  form  ar.\- 
positive,  or  accurate,  opinion  on  the  a;;o  of  bKuHl ;  froia 
various  observations  it  has  been  ascertained  that  these 
changes  take  place  with  more  rapidity  under  some  cir- 
cumstances than  in  other  apparently  similar  cases. 

In  all  optical  experiments  on  blood,  il  is  necessary  to 
use  (MYtiVjV<7)- dilute  solutions  of  the  colouring  matter; 
otherwise  the  lUiid  is  abiolutely  opaque  to  light --or  if  it 
transmit  any  light  at  all,  nothing  but  the  extreme  red  r.iys 
are  observed.  When  still  more  dilute,  the  blue  end  of  the 
speArum  is  quite  absorbed,  and  so  are  two  bands  in  the 
green,  and  occasionally,  also,  one  in  the  red.  These 
optical  properties  of  blood  were  first  pointed  out  by  Uoppe 
{Yink9tir*t  Arch^  i86«,  vol*  »dii.  p.  446),  and  subsequently 


'  by    Professor  Stokes  {Pro(cciliiif;s  of  thf  Koynt  Sni-iily^ 
iS6}j,  and.Mr.  Sotby  {Qunrtrih  yottrnal 0/  Sruiicf,  ifOy.) 
I     rioles  or  Stokes  has  invtstiqated  the  elTccts  of  different 
I  chcr.iic.il  !Ma";en'.s  upon  ti;  •  ci. louring  matter  of  blond  il'rc- 
i .i/iH^i  of  tlie  Kliv.^I  Society,  iNfi-f,  p.  ^155.  •  ?  stq.)  and  he 
has  arrived  at  a  very  intelligible  solution  of  the  variout 
phenomena  exhibited  by  tbi«  remarkable  substancct  and 
has  come  to  the  conclusion  that  arterial  and  venous 
blood  in  the  recent  fluid  condition  contains  a  substance 
called  cruorine,  which  like  indigo  18  capable  of  existing  in 
•.  '  ;i  (■  nVrent  states  of  oxidation  and  colour.    Tli  i:  in 
,  .irtcnal  blood,  scarlet  cruorine  is  the  form  in  which  it  ia 
found,  and  in  this  condition  very  dilute  solutions  produce 
t  two  very  sharpiv  defined  black  bands  of  absorption,  one 
i  close  to  and  parallel  with  tl.i'  s<  :lii::n  line  D,  and  is 
the  more  intense  of  (he  two  ;  whilst  the  second  is  found 
in  the  };reen  ray  about  the  ^adth  of  the  previous  band 
distant  from  it. 

On  submitting  this  scarlet  cruorine  to  deovtdising 
agents  to  a  moderate  extcati  the  cruorine  becomes 
the  deoxidised  or  purple  craofine,  and  then  the  solution 
is  light  or  deep  purple  according  to  its  degree  of  concen- 
tration. 

Examined  by  the  sptdroscope  in  this  condition.  !  :«.Ty 
one  deep  broad  band  of  absorption  is  found,  which 
commences  about  the  solar  or  sodium  line  1),  and  then 
passes  onwards  to  the  green,  .absorbing  the  whole  of  the 
yellow  and  part  of  the  green  band  of  the  speiftrum.  It 
is  remarkable  that  upon  shaking  up  a  dilute  solution  of 
tcarlet  cruorine  w  ith  an  atmo  ;phcre  of  carbonic  acid  the 
fluid  does  not  exhibit  the  appear.nnce,  or  spedlram  of 
venotis  blood.  It  is  evident  therefore  that  the  blue  colour 
of  venous  blood  is  not  produced  by  the  presence  erf 
carbonic  acid  in  flolation,  but  to  a  rednclng  action  in  thn 
capillaries  analn^juus  to  that  of  Other  reagents,  whilst  the 
influence  of  sulpliidc  of  ammonia,  sulphuretted  hydrojjcn. 
I  or  the  hydrated  protoxide  of  iron,  <.r  t1  t  ]  i  t  n  1  I  or.;!..-  of 
'  tin,  or  the  peculiar  deoxidation  of  attcruil  biot*ti  due  lu  the 
cliani^es  goin;^'  on  in  the  sysicniic  circulation,  are  all 
inst.inces  in  which  si:ch  a  deoxid.ition  or  reduiftion  has 
b.-en  in  aaion.  A  dilute  solution  of  scarlet  cruorine  set 
aside  in  a  full  closely  corked  phial,  or  with  very  little  air, 
w  ill  shortly  pass  by  spontaneous  deoxidation  to  the  putple 
cruorine,  and  will  then  exhibit  all  the  optical  phenomena 
of  this  peculiar  substance,  but  resumes  its  scarlet  cul^iir  by 
ar;itatton  with  air.  Professor  Stokes  says  that  of  all  reducing 
agents,  an  ammoniacal  solution  of  protochloride  of  tin, 
(previously  treated  with  siilTictent  tartaric  acid  to  prevent 
ttie  precipitation  of  oxide  of  tin),  is  the  most  cfhcicnt 
ri  i]  I  afjent,  and  a.s  it  is  colourless  it  does  not  interfere 
\,  ill;  the  spectroscopic  appearances.  lie  says  that  w  hen 
a  few  drops  of  this  solution  .ii^o  ;ii!i!cd  to  a  sf)lution  of 
scarlet  cruorine,  the  latter  is  pie.sently  reduced  and  we 
hive  the  speiJtruni  of  purple  cruorine.  If  the  solution  bo 
now  sliaken  up  with  air,  the  cruorine  is  reoxiUiscd  to  the 
If  catlet  iorm.  On  standing  a  few  niinotes  it  again  becomes 
reduced,  and  the  solution  may  be  made  to  go  through 
these  changes  repeatedly  until  all  the  tin  has  passed  to 
that  of  complete  oxidation. 
But  when  blood  or  scarlet  cruorine  is  treated  with  an 

iTxciss  of  deoxidising  material,  or  has  become  chan^^td  Ly 
lon^  exposi:re  to  air  or  by  drying,  or  by  the  efi'ci.i  cf 
Fiilp  i.iious  and  some  other  acids,  the  colouring  m.itter 
b<4.u;i,es  brown  and  more  insoluble  in  water.  It  is  in  facl 
then  changed  into  hrou  n  ku  iiialiiw,  which  has  very 
different  ojitical  propertic-ti  from  that  of  either  scarlet  or 
purple  cruorine.  The  two  dark  bands  of  absorption  are 
still  found,  but  have  become  very  faint,  and  much  lean 
sharp  in  outline,  whilst  a  third  dark  band  is  seen  m  the 
red  ray ;  of  course,  on  the  less  refrangible  side  of  the  solar  ot 
sodium  line  D.  This  change,  when  produced  by  *sm  and 
exposure,  is  sometimes  months  in  being  fully  aceomnnshed, 
and  is  only  vM\  marked  on  the  appearance  of  the  dark 

band  in  the  re  I  my. 

Now  just  as  cruorine  can  exist  in  two  different  forms,  so 
cnn  haramtine;  and  we  have  either  the  brown  or  the  red 
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luimatinc,  the  latter  txiin.;  producctl  hy  tlooxii'.isin;^  the 
brown  ha.M;i»ttne  by  sJoine  r<j(luLir.!^  a^i.T.',s,  as  liy(Ir;itt;! 
protoxide  of  ircn.  Then  two  bands  of  .•<br.or[  ti  ui  ei<  i.  ',ir, 
as  ir  s."arlct  crui»ri.".e,  but  capable  of  bi^ini^  rt-arfily 
^ished  from  those  by  their  potttion  and  difT^-rent  d4;;;rt.(.'s 
w  btcRs:)}'. 

iTv  be  continued.) 


USTHOO  FOR  TIIC 

OETERM [NATION  OP  SILICON  IN  IRON.IAXD 

STEEL.* 

By  V.  EGGERTZ, 
Pioliessot  at  ihe  Scbool  of  ^fillel,  FjiMcin,  SimleD. 


(Concludi: J  fiom  p.  loi  ) 

The  oxulc  of  iron  i.-;  c.i>;ily  tli-,>olvcJ  in  the  lu-.it  of  a 
natiif-hath.  'Ihe  silica  is  aj;ain  thrown  on  a  tiltcr. 
uashcd,  dried,  ignited,  and  \vci<^hc(l.  O'oid  t^r.imnic  of 
ulica  answers  to  each  o  ooi  gramtnc  of  silica  w  hen  3 
gnmmea  of  iron  hnvt-  bvcn  used  in  the  analysis.  To 
csnire  the  purity  of  the  sslica.  it  may  be  rr.ixcil  in  a 
plalintim  crucible  with  ten  timet  it«  weight  j)f  pure 
fluoride  of  ammontiitn»  ^iJuted  with  v.-atL-r  to  the  thickness 
01  syrup.  The  water  must  be  evaporated  on  a  water 
bath,  and  the  crucible  heated,  wsili  a  cowr  on  it,  by  a 
Sradaally  increasing  heat  over  a  spirit-lamp  to  a  full  red. 
If  nothing;  is  left  in  the  crucible,  the  silica  \va>  pure,  and 
has  p.iRsed  off  as  sihcon  fluoride ;  but,  if  any  thing 
rer.i  !•!-.  the  operation  with  tluoriJo  of  ammonium  must 
bi-  repealed  until  a  constant  weight  is  obtained.  When 
iron  contains  tungsten,  for  instance,  .noinc  tungstic 
acid  it  formed,  and  this  accompanies  the  silica  for  the 
most  part,  being  diRsoKe.l  by  the  soda  sohitiun,  but  not 
volaiiliMd  by  the  use  of  fluoride  of  ammonium.  Vanadic 
acid  also  accompanlM  the  silica,  behaving  at  tun^:stic 
acid.  Instead  of  usinj;  fluoride  of  ammonium,  it  is 
pefcrable  to  ukc  byuroflaoric  acid,  with  which  the  silica 
is  moistened,  and  the  evaporation  is  conducted  on  a 
Miter  bath.  o'l  gramme  of  pure  silica  obtained  from 
5r..i!\sis  is  easily  dissolved  by  i  c.c.  of  hydrofluoric 
icid  (of  the  strength  that  2  c.c.  of  it  are  neutralised  by 
Vy  t.c.  of  a  saturated  solution  of  ammonia  0-95  &p.  t;r.). 
When  usin^t  hydrotluoric  acid,  getting  it  on  the  hands  or 
txj-<isLre  to  the  evaporating  f,'as  mu;t  be  carefully 
avoided.  The  mass  left  oti  the  filter  from  the  soda 
aoiution  may  be  composed  of  besides  graphite — slag, 
oaide  of  iron,  oxide  of  titanium,  iVc.  (but  not  copper,  at 
least  when  the  iron  does  not  contain  more  than  x  per 
ocat);  this  is  dried,  ignited,  and  weighed.  The  method 
of  separating  oxide  of  iron  and  slag,  when  the  iron  or 
«teel  coniaies  both  these,  is  not  yet  known.  If  the 
c&.Tiposition  of  slag  were  ari".  ays  alike  (u  hich  it  is  nciti, 
it  MouM  be  easy  to  calculate  its  amtiun".  from  either  the 
sihva  or  oxide  of  iron  obt.Tined  in  the  analysis.  In  a 
piece  of  Bessemer  iron  very  red  short  (that  is,  it  could  not 
trc  bent  at  a  w  hitt;  or  y.  liow  heat  without  beinj;  broken), 
w  hich  contained  no  sulphur,  by  s_-.  eral  ttxperimeiits  o"3  per 
cent  uf  oxide  of  iron  has  b.  cn  obtained,  and  only  traces 
nf  silicon.  After  iguliiun,  the  oxtde  of  iron  may  possibly 
be  found  as  sesquioxide.  The  amount  of  oxygen,  in  ca.>e 
that  the  ted  shortness  is  due  to  this,  as  it  probably  is, 
tnounts  to  less  than  o'l  per  cent. 

When  the  iron  or  steel  for  analysis  contains  titanium, 
a  part  of  this  substance  folli>\vs  the  sl-ij;  in  the  form 
of  titanic  acid.  It  such  is  the  case,  thl«  must  be  melted 
with  ten  times  its  \vci;^lit  of  acid  sulphate  of  pcta'dt, 
by  wl.ich  it  is  dissolved  ;  the  mass  is  dissolved  in  cold 
water,  and  the  solution  precipitated  by  boilin;; :  the 
Weight  is  determined,  and  subtraded  from  that  of  the 
»Ia};.  This  ingredient  has  not,  however,  been  found 
in  bar  iron  or  &teel  in  such  a  quantity  as  to  merit 
special  attention. 

*  Pram  BngiMUtiitg,  Jufjr  n,  i868.  Traaalatcd  by  C,  P.  Sandberg. 


Ke;;.irilin<;  tl;c  deterniinati:>n  of  silicon  in  cast  steel 
where  only  a  trace  of  .sl:;^  i.s  fnunJ,  the  method  given 
below  for  cist  iron  m.iy  be  employed;  but  3  grammes 
at  K.ist  ou;:ht  to  be  taken  for  each  vxpenment,  and 
f!ie  .icidf;  for  :iulution  in  proportion. 

lu  experiments  conduiS^cd  at  the  Minin^;  Institution 
for  the  deteiminatiou  of  s-licon  and  slag  in  bar  iron 
and  steel,  the  amount  of  siUcon  has  generally  varied 
between  0  01  per  cent  and  o'l  per  cent ;  but  in  two 
sorts  of  jjood  cast  stfcl  from  Krupp's  it  has  anujunfed 
to  about  o\]  per  cent.  Sl.i;^  in  cast  t^U-c]  h  is  1 
found  only  in  traces,  but  in  another  case  it  iiiJiouiiied 
to  o"2  per  cent  ;  in  j^ood  iron  w  ire,  prepared  from 
bar  iron,  converted  in  a  iilir.ery  lic.irih.  from  charcoal 
pii;  iron.  0-33  per  Cviil ;  in  puddled  ii  ^n  1  armour 
plati  t,  frotn  0-75  to  3  p«r  cent ;  and  in  an  English 
iron  r.til,  to  4  or  5  percent. 

l-\:r  the  determination  of  silicon  in  cast  iron,  in  which 
no  finery  siaz  is  found,  and  only  exceptionally  blast- 
furnace slag,  the  following  method  has  proved  suitable ; 
2  grammes  of  iron,  which  has  passed  a  sieve  with  holes 
of  a  diameter  ot',V  in-  -it  the  most,  is  put  into  a  beaker  of 
TOO  C.C,  capacity,  containing  30  c.c.  M  hydrochloric  acid, 
sp.  f;r.  fi2.  I'll-  hv-aker  is  crwri'l  v.ith  .1  chisr  flttiiif; 
w  atch  i;lass.  ht-.itcti  without  delay,  and  ilie  liquid  kept  al 
a  g;entle  boilini;  for  half  an  h(»ur. 

All  the  carbon  chemically  combined  with  the  iron  is 
separated  from  the  liquid  in  the  form  of  an  ill  smellin}? 
hydrocarbon  i;a>!,  by  which  operation  a  disadvanta.ijcous 
formation  of  liunuis  and  oxide  of  iron  is  prevented  (in 
case  tl-.at  the  solution  should  be  required  for  further 
researcliest. 

If  the  carbon  formed  in  the  solution  is  left  in  conta^ 
with  the  air  some  minntes  before  the  boiling  is  begun,  it 
undergoes  such  a  chanj^e  that  it  cannot  aftcru'ards  be 

dcconiposed  into  t;as  ;in.l  evaporated  ;  if  necessary,  some 
hydrochloric  acid  ;  ..  1  !  d,  and  the  solution  evaporated 
on  a  water  bath,  uiiiil  the  smell  from  hydrocarbon  gas 
has  ceased.  If  the  f^raphite  in  the  iron  is  to  be  deter- 
mined at  the  same  time,  it  is  pl.iced,  as  well  as  the  silica, 
on  a  filter  previously  dried  at  oy  or  j.i  ,  .mi  1  w  r!L;''ii.-;l ; 
v.cll  washed  with  hot  water  containing  5  per  cent  nitric 
acid,  a^ain  dried,  weighed,  and  i;^niicd  in  a  porcelain 
crucible.  By  dedudion  of  the  weij^jht  of  silica  .and  of  the 
filter  ash.  the  amount  of  ijraphitc  i.s  determined.  (It 
must  be  observed  that  the  silica  dried  on  a  (itter  contains 
6  per  cent  water,  or  only  94  r^''  silica.)  If,  for 
instance,  the  filter  weighs  0*125  K>a>^<n>'<  2"<1  it^  ^h 
o"oor  (the  cnmbiistiWe  substance  betnjj  o  124  gramme! 
and  the  tiltir  -raphite  -)■  hilica  o'iS2  gramn)e.  and 
the  rcsif'.ue  .tiu^  ignition  0025  f;ramme  (o'oot  gramme 
of  this  is  fiber  ashi,  the  wei^jht  of  the  silica  (o-o2| 
gramme)  id,  ai'tcr  the  drying.  00255  Sfamnie,  and  thus 
the  wci;;ht  of  the  f;ia;<'nte  becomes  o-iHi  —  (o'lZ}  +  o  oor 
-t-  0*0255)  0'03I5  gramme.  To  thi?  sohuion,  after  the 
separation  of  graphite  and  insoluble  i  ilica,  is  added  4  c.c. 
nitric  acid,  1*2  sp.  gr..  and  ev.iporated  to  dryne^^s.  The 
further  proceedings  are  the  same  a^  previously  described 
for  the  determination  of  silicon.  If  it  is  intended 
to  determine  only  the  stticft,  the  w|)oie  solution  is 
evaporated  to  drj-ncss  immediately  after  boUiog.  When 
the  silic.i  is  red,  strong  hydrochloric  acid  is  added,  as 
previously  dc^icribcd.  Jf  the  silica  is  contaminated  with 
titanic  acid,  vanadic  aciti,  or  tun^stic  aciJ.  it  is  operated 
upon  with  rtuoriJe  of  ammonium  or  hydrofluoric  acid,  as 
previously  mentioned,  whereby  the  silica  is  cxapor.ittd 
and  calculated  by  loss.  By  t!ie  above  method  of  dis- 
solving iron  in  hydrochloric  acid,  the  silicon  chani^os. 
without  evaporation,  for  the  most  part,  to  insiduble 
silica,  which  may  be  filtered  and  determined,  liome* 
times  a  very  unimportant  part  is  dissolved,  especially  if 
the  boiling  has  been  short. 

Whfen  iron  is  dissolved  in  hydrochloric  acid  without 
heating  (white  cast  iron  is  very  diRlcult  to  dissolve  in 
this  way),  a  still  les^  portion  is  dissolved,  and  generally 
SO  little  that  it  may  be  ncgleAed  for  praAical  purposes. 
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'I  he  wa'^hing  is  performed  with  hot  water  contaiatng 

niuic  acid,  as  previously  described. 

Wiien  ihc  iron  is  dissolved  in  nitric  acid,  a  great  deal 

of  silica  enters  into  solution. 

The  different  sons  of  cast  iron  appear  to  be  slightly 
different  in  this  rcspcft.  In  dissolving  cast  iron  with 
heat,  in  very  diluici'.  Milpl  uric  acid,  a  great  deal  of 
silica  is  di-ssolved,  but  vrr>  little  when  the  water  i.s  the 
icabt  possible  ;  as  the  v\.nci  evaporates,  the  silica  settles 
and  becomes  inaotable.  The  method  given  below  rests 
npon  these  cireurattancec««nd  has  proved  very  satisfaeiory, 
and  by  this  the  taking  away  of  the  acid  ia  avoided,  which 
is  both  necessary  and  troublesome  when  wsing  hydro- 
chloric acid  with  heat.  TIs<_  atr.Dunt  of  silicon  has,  ac- 
cording to  both  method.s,  turned  out  alik\?.  Tiaces  of 
silica  are  always  found  left  in  the  solution  and  wash- 
water.  Regarding  the  determination  of  silicon  in  iron, 
it  should  be  obftcrvcJ  tliat  onh  Muh  \<.-.-^fls  may  be 
employed  as  are  unaclcd  upon  by  the  reagents  used  in 
the  analysis,  as  otherwise  an  undue  proportion  of  silicon 
may  be  obtained. 

Two  grammes  of  ca^t  iron  which  have  IMMad  a  sieve 

of  0*2  of  a  line,  are  sluUien  by  small  portions  at  a  time 
into  a  beaicer  of  100  c.c.  capacity.   In  this  bealcer  has 

bien  previously  put  iS  c.c.  of  water  with  3  c.c.  pure 
sulphuric  acid  of  fSj,  or  15  c.c.  sulphuric  acid  of  rij 
p.  f;r.  w  itli     c.c.  of  w.ittr. 

The  bcukcr  is  cuvcfcd  uitli  a  v.  auIi  j;Li:-.i,  .lud  placed 
on  a  water-bath  ;  if  the  graphite  rises  on  the  sides  of  the 
beaker,  it  is  pushed  down  into  the  liquid  by  a  glass  rod. 
When  the  iron  is  dissolved,  the  watcli-Rlass  is  chan^jed, 
after  being  washed,  for  a  paper  cover,  and  the  solution 
evaporated  on  a  water-bath  until  no  condensation  occurs 
on  a  watch-glass  lield  over  the  beaker;  30  c.c.  of  water 
arc  then  added,  and  it  IS  frequently  stirred  with  a  glass 
rod,  whilst  on  the  water-bath,  until  the  white  iron  salt 
has  completely  dissolved.  The  insolable  mass  is  then 
thrown  on  a  filter,  washed  with  hot  water  containing  3 
per  cent  nitric  acid,  fi  sp.  gr-  order  to  dissoTve  all 
<  ii'.niHiiir.il'.  (if  iron)  ."vs  long  as  an  iron  readion  ir- 
Willi  lutrLicy.iniJe  of  potassium.  The  filter,  wisiiiu,  cun- 
t.-ius.  IS  placed  in  a  carefully  tared  porcelain  crucible  ;  it 
i  >  ttu'n  cautiously  dried,  it;nited,  and  v.ciylied.  The  silica 
t ; in'.  ii I'.'.  -fS  jH-r  ci-nt  id  :  ilicon.  and  its  purity  is  examined 
by  the  method  previously  mentioned,  when  such  is  con- 
sidered necessary.  If  the  cast  iron  contains  vanadium,  this 
is  obtained  for  the  most  part  as  a  yelluw-brown  vanadic 
acid  with  the  silica,  from  which  it  may  be  extrafta^  by 
warm  hydrochloric  acid  or  ammonia. 

VlheiL  intending  to  determine  at  the  same  time  the 
amoant  of  graphite  in  the  cast  iron,  the  solutionis  treated, 
after  the  separation  of  the  chemically  combined  carbon, 
by  !io'!tng,  as  previously  described  when  dissolving  the 
iron  in  hydrochloric  acid.  In  dctenuination  of  graphite 
the  u'c  (>t  hydicjLhloi ic  .i^id  is  preferabli.*. 

The  (;rcaiest  ni'i>nint  nl  silicon  which  has  been  found 
luTf  ;n  ^t^y  cliirco.il  pi,;  ir.in  was  2-7  pt-i  n;iu.,  and  in 
white  4spiegeleiscn)  o  ;•>  per  ctnt.  Tlie  amount  {»i  silicon 
in  pig  from  coke  blast-furnaces  is  r.^rcly  more  than  4  per 
cent.  The  least  quantity  of  silicon  in  gre^  cast  iron  has 
been  0  2  per  cent,  and  ui  white  (spiegeleisjn)  it  has  not 
been  less  than  o  oi  per  cent.  The  amount  has  usually 
been  from  i  to  2  per  cent  in  cast  iron  suitable  for  the 
BeMOilter  process,  about  i  per  cent  in  ^cod  Franche 
Comt^,  ana  in  pig  iron  for  puddling  about  0  5  percent. 

From  many  iron  works  t  >t.  c  bL-en  obtained  pi;;  iron 
suitable  for  refining  on  ths:  tluircoal  hearth,  which  con- 
tained about  0  2  pi:  ctnt  silicon;  but  from  others  a 
greater  amount  of  :,ilji;t,(i  has  been  found  in  the  same  sort 
of  pi  ;  iruo,  aiiJ  it  is  generally  presumed  that  diflerent 
quantities  of  sihcon  require  a  dilfcrent  construction  of  the 
furnace,  and  a  different  method  of  working  the  refiuery. 
It  has  been  clearly  proved  by  numerous  experiments  what 
a  great  influence  the  amount  of  silicon  has  upon  the 
iMtaie  of  cast  iron,  in  being  more  or  less  easily  refined, 
ftc.,  and  at  the  same  time  the  great  importance  of  paying 


more  attention  to  its  maoufaauie  than  has  hitherto  been 
done,  in  Order  to  obtain  cast  iron,  which,  with  regard  to 
itr.  silicon,  1:1  ly  be  suitable  to  the  purposes  for  which  it  is 

to  be  employed. 

The  amount  of  silicon  in  iron  nf  .lifKrint  degrees  of 
hardness  from  the  same  cliariijc  oi  tiic  blast  furnace  ought 
to  be  pretty  wei:  \  .ilatd  by  the  fraAurc,  after  SOme  deter* 
minations  have  been  made  by  analysis. 
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Rcflci^ion,  rcffaflion,  and  absorption  "f  railiani  heat.  — Th-  r.f.-i:  nf 
the  sun.— Visible-  and  invitibic  ray*.— Extraction  «>(  lifht  from  the 
tayi  uf  hr.at. 

I  have  had  occasion  to  say  to  you  once  or  twice  ia 
these  leAures  that  no  body  in  nature  ia  absolutely  coM. 

All  bodies  are  more  or  less  hot.  Even  ice  itself  is  a  hot 
body  compared  with  solid  carbonic  .icid.    In  fad,  ice 

would  be  (pute  [  I ; ripi  ten t  to  r.i.i!.e  :i  uilxture  of  solid 
carbonic  acid  .tiiJ  ellit--.-  bml,  it  bcin<(  hi*:  in  comparison. 
All  bodies  are  warm,  and  ail  bodies  are  emitting;  rays  of 
heat.  Here  is  a  platinunj  wire  in  front  <jf  the  table,  such 
as  wf  e  nlready  operated  upon.  At  the  present  lime 
that  platinum  wire  is  emitting  rays  of  heal  of  a  pi-rfeCtly 
definite  charaiflcr.  If  I  conned  this  wire  with  our  battery 
you  will  observe  our  old  experiment.  Vou  fvtt  the  wire 
IS  heated  to  redness;  it  emits  rays  of  he.it,  and  also  to 
some' extent  rays  of  light.  Before  the  cleiAric  current 
passes  the  wire  emits  laya  of  beat  ivhieh  are  In- 
competent to  excite  vision;  but  when  I  raise  the 
temperature  of  the  wire  thus,  by  scndiiv^  the  eleAric 
current  through  it,  what  becomes  of  its  old  rays  of  heat 
which  it  emitted  in  this  invisible  state  ?  They  still 
maintain  themselves,  and  tlu-y  become  much  stronger, 
but  they  arc  still  obscure.  We  mix,  with  the  luminous 
rays  tit  that  wire,  the  obscure  radiation  that  issued  from  it 
before  the  current  made  it  incandescent.  If  I  go  on 
shortening  the  wire,  as  in  an  experiment  we  made  in  an 
early  portion  of  these  lechires,  wc  find  it  gets  brighter  and 
brighter,  but  the  rays  it  emitted  before  it  became  red  hot 
at  all  are  still  mingled  with  the  visible  radiation.  They 
exist,  but  they  exist  greatly  intcniuiied;  so  that  the  rays 
which  issued  from  that  wire  before  it  became  incandescent, 
are  present,  as  well  as  the  visible  fays,  but  they  are  raised 
to  a  thousand  times  the  intensity  which  they  first 
possessed.  They  are  still  obsctire.  and  have  no  power  to 
excite  vision,  but  they  are,  nevertheless,  there  with  a 
thousand-fold  their  first  intensity.  Now  I  must  try  to 
separate  before  you  these  luminous  rays  from  the  obscure 
rays  ;  and  I  must  endeavour  to  t)perale  upon  the  obscure 
r.-iys  so  asto  s"  av  \  o;)  some  tlfedts  that  they  can  produce. 
I  think  you  wiit  understand  the  process  by  which  this  can 
be  done.  I  have  here  a  small  concave  mirror,  and  this  I 
will  place  behind  the  cle&ric  lamp.  Wc  shall  have  aa 
imagie  of  the  carton  points  of  the  lamp  produced  In  that 
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way,  and  I  w'lW  throw  tiiU  in-.a",,-  njiMii  t;;;-         t..  Wc 
h.i\e  now  ihro-.vn  upon  the  screen  an  iniafii;  «>t  the  carbon 
points,  whence  issues  the  eledlric  liRht.    If  J  take  another 
nirror,  and  converge  the  rays  by  it,  I  can  <;ive  you  a  larjjcr 
inia;;e,  which,  perhaps,  will  be  better  s-een.    Here  is  now  ■ 
a  larger  imtige  of  the  carbon  points  produced  in  that  way.  \ 
The  image  i*  inverted.   You  see  a  considerable  amount  of 
light  there,  but  Mr.  ColtreU  will  now  fill  a  vessel  with  an 
opaque  liquid.   The  liquid  which  we  use  to  obtain  the 
opaque  solution  is  called  bisulphide  of  carbon  :   it  is 
ptrfedly  transparent ;  and  here  is  the  substance  called 
1  d  nc  -ver)'  well  known  to  many  people.    This  bisulphide 
ui  ci.'bon  dissolves  the  iodine  with  great  fresdotn,  and 
the  consequence  is  the  produclion  of  tin  ;  ilark  liquid, 
which  is  so  wonderfully  opaque  that  it  wouid  cut  olf  the 
light  of  tl;f  svin  at  noon-day.     Strange  to  say,  it  is  the 
quality  and  property  of  this  wonderful  substance  to  entirely 
cut  away  the  luminous  or  visible  rays  upon  which  depend 
the  colours  you  saw  on  the  screen,  whereas  it  allows  all 
the  ray$  of  heat  to  pass  through.   The  liquid  is  opaque 
toli^ttbut  perfeOly  transparent  to  radiant  heat.  Mr. 
Cbapman  will  place  a  lens  in  front  of  the  eleAric  lamp  ;  ; 
aad  th'.i';  v.c  obtain  this  beautiful  con\'crgent  beani  or 
cone  of  li^'ht  lucking  its  way  throu(;h  the  dust  of  the 
room  to'...irJ-.  th-j  thcnno-ck^tric  rile.     Mr.  Chapman 
U'ill,  when  i  tell  htm,  place  the  cell  containing  this  opaijue 
liquid  in  front  of  the  eledric  ll^ht.     That  will  cut  off  j 
bodily  all  the  light,  but  still  the  spot  where  the  pile  will 
b<  placed  v.ill  remain  very  hot.    [The  cell  and  pile  were 
tk-a  placed  in  position.]     You  see  that  all  tlie  light  is  cut 
away:  but  you  observe  that  the  needle  at  once  marches 
away,  thus  proving  that  although  the  light  is  cut  o2f, 
the  heat  rays  are  left  behind. 

I  want  now  to  tty  and  make  these  heat  rays  n^orc 
ctndent  to  you  still,  and  for  that  purpose  1  have  placcti 
irithinthis  camera  an  eledric  lamp  similar  to  what  I  havc" 
ju«  iisL-d  ;  and  behind  the  eledric  lamp  I  have  placed 
a  silver*  1  n-.irr.jr.  mirror  will  refleCt  the  rays  <,f 

Ii^hi  from  the  cUvtiic  lamp,  and  will  cause  thcr.i  to  issue  [ 
through  t!iis  window  which  you  sec  in  front.  This  j 
window  is  formed  of  mck  salt.  Rock  salt  is  excejdiiigly  | 
transparent  to  t!^  r  iys  of  heat,  and  also  to  the  rays  of 
light;  and  it  i«  for  that  reason  that  1  use  that  sub>t.^nce. 
1  now  obtain  a  con vetigent  beam  from  iho  elcaric  lamp. 
Yon  see  a  brilliant  cone  of  ravs.  Mr.  Codrcll  will 
BOW  place  the  opaque  sulution  ill  front.  There  it  ii.. 
cutting  o:f  all  the  lif^ht,  so  that  you  sec  nothtni;.  Hut 
now  t  brin^  this  piece  of  platinum  opposite  the  dark  liquid  ; 
and  observe  what  occurs.  The  platmum  is  raif.ed  to  a 
ted  heat,  in  perfectly  dark  air.  If,  instead  of  platinum, 
I  take  $omc  dry  paper,  and  hold  it  in  the  focus  of  the 
dark  fays,  yuu  sec  I  cat)  ignite  that  paper.  T!ic  pa;-er  i> 
.■•ct  on  fire.  Tiiis  ignition  is  caused  by  t'lo  invisible  rays 
i)f  heat  issuing;  from  the  clc(ftric  Lunp.  1  now  take  a  thick 
piece  of  tal,  ami  hold  it  in  the  dark  rayi*  of  heat :  you 
Myitis  mcltc-d  by  the  radiant  heat,  and  drops  dov.n  in  a 
liquid  state.  1  will  now  burn  a  niece  of  zinc  here. 
There,  you  see  the  zinc  is  ailuaily  set  on  fire  in  a 
place  where  there  was  per  fc<l  darkncss.  The  air  where  this 
zinc  is  set  00  fire  is  perfedly  unwarmed.  Nothin,rf  would 
becarierlhan  to  ignite  a  cij;ar  in  this  way  in  perfeA 
darkaeSB.  For  instance,  here  is  one  which  I  will  ii^nite. 
Yottsee  tt  is  instantly  set  alif^ht  in  a  place  where  there  is 
i  jl'.ttl)  no  liijht.  Vou  might  put  your  eye  where  that 
pliiiuuin  %va<i  r.iised  to  red  heat.  1  have  cautiously 
approached  my  eye  to  that  burning  focus  that  you  saw 
there,  and  allowed  the  r.iys  bodily  to  enter  the  eye,  and 
tould  neither  see  Vi^C>^'  nor  feel  hc."»t.  The  retina  was 
perfectly  dead  to  those  very  p.jwerful  rays.  Sonietimes 
we  obtaia  the  combustion  of  ma^'ncsium  by  these  rays. 
Here  yoa  see  we  have  that  b.'auitfal  metal  set  on  fire  in  a 
place  v^'here  there  were  no  light  whatever— .i  space  of 
tticr  darkaess.  I  might  ret  London  on  Rrc  by  meaai  of 
these  dark  rays.  I  have  here  a  glass  jar  containing 
asygen  gas,  and  into  this  jar  1  dip  a  piece  ot  lI;  ifoal.  1  j 
Mv  bring  the  charcoal  into  the  foctss  of  the  invisible  rays  ' 


of  heal,  and  you  see  the  charcoal  i^  i^jntted  by  these  dark 
rays,  and  burns  brilli-^nilv  in  this  };.«s. 

I  want  now  to  in.il.'  une  or  two  more  experiments  in 
connection  vrilh  this  subjecl.  For  this  purpose  I  will 
take  the  same  mirror  which  I  have  just  used,  and  employ 
another  camera  which  is  at  the  end  of  the  table.  The 
mirror  will  be  placed  behmd  the  light,  and  will  reeled 
a  beam  of  light  along  the  table.  Instead  of  al1o\v!ng 
this  beam  to  fall  upon  the  audience  and  anno>  ini;  you. 
I  will  catch  it  upon  another  mirror  just  as  I  caught  the 
my  of  light  by  the  mirror  near  the  ceiling  in  an  experi- 
ment early  in  the  Ii  L-.tirL-.  I  daresay  many  of  you  see  the 
intense  re  fled  ion  heie.  There  is  a  focus  which  would 
Inirr.  ytnir  rir.L,"'.:  .  most  fearfully  if  you  jnit  them  there.  I 
dare  b;»y  wc  sliait  be  able  to  inllame  paper  at  that  focus. 
There  you  see  the  paper  instantly  set  in  a  blaze  ;  and  this 
bhuc  is  produced  not  by  the  luminous  rays,  but  by  the 
dark  ones.  Ytm  mi^ht  put  a  sensitive  thcrinomcter  thcrC, 
and  have  no  result.  It  is  only  when  the  heat  falls  upon 
this  paper  that  the  heat  is  produced.  We  can  bum  sine 
here  as  I  did  m  the  d.ark  ra;^'S.  You  see  the  ziac  Is  set  on 
fire,  and  Mazes  up  almost  like  a  piece  of  paper.  Here  is  a 
small  vessel  containing  water,  and  1  will  place  that  in  the 
focus  of  the  rays.  I  now  place  another  vessel  of  water  in 
such  a  way  that  the  lighr  has  to  pass  through  it.  This  will 
intercept  the  dark  rays  which  give  the  heat,  though  it  does 
not  sensibly  interrupt  the  r.avs  of  light.  .\;  the  present 
time  the  focus  of  rays  falls  upon  the  former  vessel  of 
water,  without  any  eflecl  whatever  being  produced  upon 
it.  1  will  now  withdraw  the  vessel  of  water  through 
which  the  beam  passes  before  it  reaches  the  mirror,  and  so 
allow  the  h.eat  r.iys  to  pass,  and  you  see  the  vrater  in  the 
vessel  at  the  focus  of  the  rays  immediately  begins  to  boil. 
After  a  time  this  water  will  be  throw  n  into  a  state  of 
violent  ebullition.  It  is  already  boilin;;.  This  aAion  ia 
due  not  to  the  rays  of  light,  but  entirely  to  the  dark 
invisible  rays  of  heat  of  which  I  have  been  .--pL.i'innL;. 

I  mal;e  these  experiments  for  the  purpose  of  bringing; 
home  to  your  minds  the  faC"i  that  we  owe  all  our  rivets,  all 
our  glaciers,  and  all  our  snow,  entirelv,  or  almost  tui.iLly. 
to  these  d.irk  rays.  The  hiinino'.is  or  bright  r.iys  of  liie  s.un 
f:il!  upon  the  tropical  ocean,  and  pierce  it  to  great  depths  : 
they  are  not  absorbed  ;  but  the  nc  n  lumincif;  i  > the 
heat  r.nys  of  the  sua — strike  Upon  the  tropic.  I  u  d 

they  are  absorbed  very  near  its  surface.  It  was  by  the 
absorption  of  the  dark  rays  that  the  water  was  boiled  in 
the  last  experiment.  These  dark  rays  of  the  sun  which 
strike  upon  the  tropical  ocean,  and  are  then  absorbed, 
heat  the  surface  of  the  ocean,  and  thus  it  is  that  all  the 
moisture  or  evaporation  is  proJuccd. 

.\n  !  now.  I  am  ri  )  :  j  sav,  w  e  have  come  to  the  end 
of  our  task.  I  told  yua  in  the  bc^^inning  that  I  w  ished 
very  much  to  transfer  the  ta;!:  of  giving  those  kcturt  s  to 
soniL-body  else,  a.'*  I  v.  as  so  occupied  that  1  could  not 
make  thicm  what  1  wished  to  ma!;j  them,  and  still  I  am 
not  sorry  that  I  undertook  then).  I  am  glad  that  I  have 
come  here,  for  it  has  given  me  great  pleasure  to  meet  you 
from  day  to  day.  You  have  made  up  by  your  attention 
for  my  defeds  in  leCt'.iring:  and  I  h  ive  only  to  add  that  I 
thank  you  for  that  attention,  and  wish  you  from  my  heart 
a  happy  new  year. 


Preparation  of  Bromides. — .\.  Faust  describes  the 
i  following  method  for  the  preparation  o(  bromides:  Bromic 
sulphide  is  first  prepared  by  mixing  tn-i  lin  :  ^  j^arts  of 
sulphur  (flower)  and  24  of  bromine ;  this  is  added  to  calcic 
hy.o  .i-.i  .  su!?pended  in  water,  when  the  following readioa 

takes  place  : 

2  S  Urg  +  8  Ga  G  -  6  Ga  Cr^  J  2  Ca  S  O, 
The  filtrate  is  saturated  with  carbonic  anhydride,  con- 
centratfd,  and  mixed  with  twice  its  bulk  of  alcohol.  After 
a  few  dsnrs  the  solution  containing  pure  calcic  bromide  is 
filtered  on  from  the  calcic  sulphate,  and  evaporated.  From 
this  salt  any  other  bromide  may  be  obtained  by  mutual 
decomposition.— Cilfrik.  Pham.,  clxa».,  at6.) 
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On  some  Constituents  of  Cotton  Fibre. 
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SOCIETY. 

Ordlnnry  M^ririi^^.  y .uiinrry  2lsl.  lS6S. 


EowARO  ScHUNCK,  PH.D.,  F.R.S.,  &c.,  President,  in  tl.c 

Chair. 


**Somt  Remarks  on  Crystals  coiitnliiins;  Fluid,"  hy  J.  B. 
Dances,  F.R..\.S.  ' 

The  author  gave  a  brief  history  of  the  (lisco\'ery  of  fluids 
in  crystals,  including  Sir  H.  Davy'a  chemical  experimt-'ius 
on  the  fittids  and  f|asea  obtained  worn  the  cavities  in  quart/ 
oyiitals ;  Sir  Davtd  Brewster's  discm-ery  of  the  pressure 

cavities  in  llie  di.nnond,  mhv,  cuicr.ild,  .imethyst,  chryso- 
beryl,  &c.  ;  the  existence  of  minute  crystals  in  these  cavities 
ana  the  two  new  and  remarkable  fluids,  which  are  im- 
miscible, but  sometimes  found  top;ether  in  the  same 
cavity-r-one  a  licjuid  hydrocarbon,  named  Brewstoline, 
the  other  Crv'ptoline  ;  liis  experiments  and  examination  of 
artificial  crystals  deposited  from  aqueouss  solutions  ;  his 
examination  of  the  Koh-i-noor  diamond  and  others  in 
the  East  India  Company's  museum;  and  the  geoiogita' 
•pecolations  to  which  these  discoveries  gave  rise.  M: 
Dancer  mentioned  the  experiments  of  bis  late  father 
and  othen  in  producing  artificial  g^a  by  intense  heat, 
and  stated  that  his  own  attention  was  drawn  to  this 
subjcft  Kome  twenty-four  years  since,  by  Sir  David 
Brew.ster  presenting  htm  with  a  specimen  of  tupax  con-  i 
taining  ili::  !.  Since  that  time  he  hail  examined  a  larije 
number  ol  i.iystali,  of  various  kiml.s,  from  the  colle>:tions 
of  friends ;  and  had  found  fluid  in  quartz  from  South 
America,  Norway,  the  Alps,  Ireland,  Snowdon,  and  the 
Isle  of  Man  ;  and  in  fluor  spar  from  Derbyshire  ;  this 
latter  specimen  contained  a  considerable  quantity  of 
fluid,  which  burst  the  crystal  at  i Ho  temperature.*  I!e 
■uggested  the  emploprmcnt  of  the  microscope  as  a 
valuable  assistance  in  dcteAing  spurious  from  real 
gems;  very  few  of  the  latter  are  perfeft,  and  the  flaws 
and  cavities  are  so  distinA  in  charaAer  from  those  which 
arc  Ko  abundant  generally  in  artificial  ^'tms  that  wry 
little  experience  is  sufticitnt  for  the  purpo.^e.  This  mode 
(if  'I'Stiii;;  (ii\i.!ir-vr  In. Med  to  transparent  c^^■.stal:;.  but 
might  be  enijiloytvL  the  usual  methods  are  not 

practicable.  Me  also  mentioned  Mr.  Sorby's  il'.R.S.i 
discovi-rv  nf  tluicl  cavities  in  the  quartz  of  f;ranitc.  in  the 
(juart,'  ol  ■.  il.  anic  rocks,  and  also  in  the  feldr.par  cjette j 
from  the  crater  of  Vesuvius,  and  Mr.  Sorby's  method  n  j- 
determining  the  temperature  at  which  various  rocks  and 
minerals  are  formed.  At  the  ctjnclusion  of  the  nieeiin;;, 
Cfyital^  tuniaining  fluid  were  exhibited  under  llie  micro- 
scope, and  the  expansion  of  the  fluid  by  elevating  the 
temperature  of  the  crystal  whilst  under  examination. 

Ordititiry  Mi-eliilg,  F^  hruitry  .\th,  lt>6S. 

Edward  Schunck,  Ph.D.,  F.U.S.,  &c..  President,  in  the 

Chair. 

Among  the  donations  announced  were  several  bottles  of 
chemical  produds  for  the  Society's  collection,  from  Dr. 
F.  Grace  Calvert,  F.R.S..  4kc. 

The  thanks  of  the  Society  were  votcd  ta  Dr. Calvert  for 

his  valuable  donation. 

"On  Scm  Coinlituails  vf  CuUoit  F/Z-r, ,"  bv  E.  SCHimcK, 

Ph.D.,  1-.U.S.,  &c..  President. 
It  is  generally  supposed  that  cotton,  when  quite  pure, 
consists  entirely  of  woody  fibre  or  clIIuIosc,  and  that  its 
composition  is  consequently  represented  by  the  formula 

•  After  this  raper  wa»  w riitt-n,  Sir  David  Brcwilcr  informed  the 
satbw  that  tii«  AaM  contained  in  cryttals  o(  Miior  ipar  WM  water,  and 
tlM  the  eavUies  bsrst  at  a  icnpttatnrs  ef  ijo^. 


Ci2  Hj.j  0,j.  It  is  Certain,  however,  t]iat  in  the  raw 
stale,  a'i  furnished  by  commerce,  it  contains  a  number  of 
other  ingredients,  some  of  v.  h-.ch  occur  so  constantly  that 
they  may  be  cons^ulercd  essenti.il  constituents  of  cotton, 
viewed  as  a  vc^etalilc  product.  The  ohjt:c\  of  tfie  blcachin  » 
prcitC'.s  to  which  mo  .t  cott'in  fabri;.H  are  si.l  jerted  is  li 
deprive  the  fibre  of  these  other  ingredients  and  leave  ths 
cellulose  behind'in  a  state  of  purity.  Notwithstanding  tbe 
importance  of  an  accur.ile  knowledge  of  everything  relating 
to  cotton  from  an  industrial  point  of  view,  the  substances 
contained  in  it  alf>:v_'  t  illulose  have  never  been 

subjerted  to  a  special  cl.cnuc.il  examination,  and  very 
little  is  consequently  kntjwn  about  them.  Persoz,  in  his 
Trdi/'-  (/<.'  I'Jnif  rcsiioii  (lit  Tissiti.  savR  that  the  woody 
fibre  constituting  the  tissues  of  cotton,  ii-ji^ip.  linen,  &c., 
is  not  pure  ;  it  contains  •  -ist.  a  certain  quantity  of  colour- 
in;;  matter,  which  is  more  or  less  shielded  from  the  a<flion 
of  decolourising  aj^cnts  by  the  bodies  which  accompany  it, 
naturallv  or  accidentally  ;  jndly.  a  peculiar  resin,  natural 
to  the  fibre,  insoluble  in  water  and  soluble  with  difficulty 
in  allcahes,  which  plays  the  part  of  a  reserve  and  proteds 
the  colouring;  matters  inherent  in  the  fibre  from  the  a^ion 
of  the  agents  xvhtch  oui'Iit  to  destroy  and  remox-e  them  ; 
3r(lly,  a  ccrt.iin  tjuaiuity  of  fatty  ri..t tc  r.  <>f  which  a  very 
small  portion  is  peculiar  to  the  fu-:e,  the  (jre.itest  part 
bcin^  derived  fr<Mn  the  operations  of  spinnint;  and  weavin;.; ; 
.^thlv,  a  neutral  substance,  either  flour,  starch,  or  glue, 
\v:;i  li  I'.as  been  introduced  by  the  weaver  in  sizing  his 
warp ;  jthly,  inorganic  saline  matters,  some  of  which 
belong  to  the  fibre,  while  the  others  are  derived  from  the 
v.atcr  and  the  matters  employed  in  the  dressing  of  the 
warp.  In  the  evccllent  article  on  Bleaching  in  the  new 
edition  of  Ure's  Dittionary  of  Arts  there  is  a  full  .irr^unt 
of  these  and  other  impurities  of  cotton  fabrics,  coaipri&:ng 
all  that  was  known  at  the  time  when  the  author  com- 
menced his  examtnafion. 

The  ohjedl  which  thi-  .i  ilncr  had  in  view  in  l.-  t..',  'n:; 
his  investijjation  was  lu  eisJeavour  to  throw  a  iiillc  more 
li<,'ht  on  the  nature  of  tlio  e  sul)stancfs  which  arc  C(5n-^ 
tamed  in  or  attached  to  the  fratnewnrk  of  cellulose,  of 
which  cotton  fibre  mainly  consists,  and  which  arc  to^'i  "liLr 
with  the  latter  produced  by  the  plasit.  All  forei;jn  and 
extraneous  matter  introduced  during  the  process  of  monu- 
faAure  was  therefore  Ict't  entirely  out  of  consideration.* 
The  author  has  further  confined  his  attention  to  those 
constituents  of  the  fibre  which  are  insoluble  in  watef  but 
I  soluble  in  alkaline  lye,  and  are  afterwards  precipitated  by 
acid  from  the  alkaline  solution.  Whether  cotton  contains 
n.ituralty  any  substance  soluble  in  water,  or  which  being 
orli;inally  insoluble  is  reiuleted  voluble  therein  I  v  t':.- 
prolonged  action  i  f  alk.ilies,  is  a  {|uestit)n  on  which  the 
author  pronounces  no  decided  opinion. 

I'or  the  purpose  of  obtainiiiij  the  s'.ibst.'tnces  which  be 
proposed  to  examine  t!ic  author  employed  cott.^n  y.trn, 
wliit;h  he  prefi-rrei!  to  un'.pun  cotton  I'or  seveial  reasnns, 
t!ie  principal  bein;;  th.ii  y:irn  is  comparatively  free  from 
mechanic.i!  impurities,  such  as  fra.,'mer.ts  of  seed-vessels, 
iS.c,  while  on  the  other  hand^  if  proper  care  be  taken,  no 
impurity  is  added  to  those  previouslv  existing  during  the 
process  of  spinning.  The  yam  was  boiled  in  an  ordinary 
bleacher's  kier  for  several  hours  wHh  a  dilute  solution  of 
soda  ash.  The  resulting  dark  brown  linuor,  after  the  yarn 
had  been  taken  out,  drained,  ami  slii;ntly  w;;  vva« 
reinoved  from  the  kier  into  appropriate  vessels,  .iiui  n^ixe  J 
witli  an  excess  of  sulphuric  acid,  which  produced  aconiou  *, 
li^'ht  brown,  flocculent  precipitate,  while  t!u'  liqtii  t 
becumc  colourless.  This  precipitate  was  all  r.'  i.  I  t> 
settle,  the  liquid  was  poured  olT,  and  after  beinp;  w^shel 
with  cold  water  to  remove  the  sulphate  of  soda  and  excess 
of  acid  it  was  put  on  calico  strainers  and  allowed  ti 
drain.  A  thick  pulp  was  thus  obtained,  which  when  driel 
assumed  the  appearance  of  a  bh>wn,  brittle,  horn.liks 
substance,  translucent  at  the  edges.  In  one  experiment 
^50  lbs.  nf  yam,  made  from  Fast  Indian  cotton,  of  tha 
v.ariety  called  "Dhollerah,"  yielded  0-33  percent  of  the 
dried  precipitate.    In  anotner  experiment  made  witli 
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:-!!'».  of  yarn,  sfun  from  American  cotton,  of  the  kind 
t-a.icJ  in  commerce  *'  middling  Orleans,"  0-48  per  cent  was 
obtJiined.  The  total  loss  sustained  by  yarn  during  llic 
b;L'3ch;n^  process  amounts  to  about  5  pi-r  cent  of  its 
ucijjht.  Only  a  small  portion  of  the  matter  lost  is  tliorc- 
I'ore  recovered  by  precipitation  of  the  .ilkalinc  extr,i<;t 
with  acid. 

This  precijpiute  formed  more  espcei  illv  the  subject  of 
the  author's  invettigatiOR.  Itwasfounu  ij  insist  almost 
cntirdy  of  organic  substanccSi  and  of  these  the  following 
««e  diatiiiafy  recognised : — 

I.    A  species  of  vegetable  wax. 

3.     A  fatty  acid. 

3,  4.  Colo  irli'i;  matten. 

5.      I'citis.  uciJ. 

0.     A  trace  of  albuminous  matter. 

The  author  described  the  method  employed  by  him  for  i 
separating  these  substances  from  one  another  and  obtain 
ing  them  in  a  state  of  purity  ;  and  he  then  gave  an  account 
Mtiieir  properties  and  composition. 

The  waxy  matter  is  by  far  the  most  interesting  of  these 
sab!(tances.  It  is  insoluble  In  water,  but  soluble  in 
akobol  and  ether.  If  a  concentrated  solution  in  boiling 
alcohol  be  allowed  to  cool,  the  greatest  part  is  deposited. 
UQiing  the  liquid  to  assume  the  a^yearancc  of  a  thick 
white  jelly,  consisting  of  microscopic  needles  or  scales. 
When  this  jelly  is  filt'.ri  i!  iiff  riml  drit-;!  it  shi'nks  v  i  ry 
much,  and  is  converted  uilu  -i  Luiic-iuut  i..ike,  which  h.is  a 
waxy  lustre  and  is  translucent,  friable,  and  lijjhter  than 
'.vater.  Its  mcltintj  point  is  between  {53"  and  84^  C.  Al  a 
higher  t  ni;  i.r..turc  it  is  volatilised.  When  heated  on 
platinum  it  burns  with  a  very  bright  flame.  The  rmthor 
thinks  it  probable  that  this  substance  covers  t:u-  i  n an 
fibres  with  a  thin  wavy  film,  and  thus  impait!>  to  them 
tlifir  Well-known  property  of  resisting  water.  In  itsi 
praperties  and  composition  it  appcoacbes.veiy  nearly  the 
eettier  known  vegetable  waxes,  aticb  as  that  obtained  1^ 
Aveqnin  from  the  leaves  of  the  sugar  cane,  and  that  which 
is  found  on  the  leaves  of  the  Camat:ba  palm.  The 
author  tl'.irik>  that  the  s>;iine  ,"!!;':  :.  .:  t  i  ■  M:nicii-r.t 
to  tljr.tin^.iish  it  from  lia-:>c  uad  oil;i:r  ii^.iily  .u1ii;l1 
bodies. 

The  fatty  acid  has  the  propprties  and  composition  of 
margaric  acid.  It  is  while  .w.d  crystalline,  fuses  at  53'*  C, 
and  gives  with  alkalies  compounds  soluble  in  water  which 
Sretme  soaps.  It  is,  however,  probably  not  a  natural 
Coostituent  of  cotton  fibre,  but  rather  an  impurity  derived 
&om  the  ml  of  the  seed  which  escapes  and  diffuses  itself 
among  the  cotton  before  or  during  the  process  of  ginning. 
Itnij^t  also  have  had  its  source  in  the  oil  and  fat,  us^ 
far  greasing  the  cotton  spinning  machinery,  since  the 
ntbor  employed  yarn  in  all  his  experiments.  Persons 
practically  tijiivi  r  ..m*.  v.r.U  cotioi:  :  ]  !r:niiiL;  aftirnj, 
however,  that  if  orJii):ify  cau  Lc  i.iken,  it  is  im- 
possible that  the  cotton  can  become  contaminated  with 
anything  of  a  f.itty  nature,  during  its  conversion  into 

yarn. 

The  colouring  matters  obtained  in  these  experiments 
1R  witlumt  doubt  the  substances  to  which  raw  cotton 
owes  its  yellowish  or  bronnish  colour.  The  author  was 
able  to  distinguish  two  bodies  of  a  dark  brown  colour, 
vbicb  occurred  in  all  kinds  of  cotton  examined  by  him. 
Of  Oeae  one  is  easily  soluble  in  cold  alcohol,  and  is  Itfi, 
OS  evaporation  of  the  solution,  as  a  dark  brown,  shining, 
brittle,  amorphous  resin,  which  is  transparent  in  thin 
iiyera.  In  boiling  water  it  hofu  ns  and  melts  to  a  pasty 
mass,  which  becomes  hard  ttiid  bntik  again  on  cooling. 
When  heated  on  platinum  foil  it  burns  u  ih  ^  bright 
Sime,  leaving  a  very  voluminous  coal.  it  is  nearly 
iftiolubte  in  ether.  It  dissolves  easily  in  concentrated 
sulphuric  acid  and  glacial  acetic  acid,  with  a  brown 
colour.  It  also  dissolves  with  ease  in  caustic  and  car- 
kinated  alkalies,  giving  dark,  yellowish-brown  solutions, 
from  which  it  is  re*precipitated^  by  aeids  tn  light  brown 
AtKlok  The  other  colouring  matter  resembles  this  in 
■M  of  iM  propntica.  It  is,  liflwever,  rnucb  km  soluble 


in  nlcnhol.  Cold  alcohol,  inJti d.  .liv-  Ivi  s  onlv  .\  trace, 
but  lit  boiling  alcohol  it  dissolvt.s  uith  t<>li;rabic  facility, 
being  re  depusiled,  on  tiie  solution  cooling,  in  the  form  of 
a  brown  powder.  This  powiler,  when  filtered  otV  and 
driej,  forms  coherent  m.^sses  of  a  colour  varslng  fr^-m 
light  to  dark  brown,  which  are  e.isily  broken,  showing  a 
dull  earthy  fradure.  Doili  culouring  matters  contain 
nitrogen,  and  they  differ  therefore  in  constitution  from 
true  resins,  which  they  resemble  in  many  of  their 
properties.  The  peculiar  colour  of  the  so-called  ' '  N  ankin 
cotton  *'  is  probably  due  to  a  great  excess  of  these  eoliHir- 
ing  matters  existing  in  the  nbre.  It  is  certainly  not 
caused  by  oxide  of  iron. 

The  purification  of  t;iu  p^if^ic  acid  contained  in  the 
brown  precipitate  produti.d  by  sulphuric  acid  uan  not 
eftecled  without  ditViculty.  The  best  method,  according 
to  the  author,  consists  in  submitting  it  to  a  simple  process 
ci  aching  with  chloride  of  lime,  by  which  means  the 
impurity,  consisting  of  brown  colouring  matter,  which 
adheres  to  it  with  great  pertinacityt  is  destroyed.  When- 
pure  it  has  the  properties  and  composition  ascribed  to 
pedie  acid  by  Freray.  The  cotton  itself  probably  contains 
pedose  or  pefiine,  which  is  converted  into  pedic  acid  by 
the  a6kioo  of  the  alkaline  lye.  About  three-fifths  of  the 
brown  precipitate  consists  of  peCtic  acid.  Of  the  re- 
maining two-fifths  the  colouring  matters  constitute  by  far 
ilic  I.ir^est  part,  the  wax  and  fat tv  .leii!  being  present  in 
Very  minute  quantities.  The  ,il1'iinin:'i:s  matter  w.is  not 
isolated,  but  its  presence  was  inr'.n  .itr  1  l  y  the  formation  ^ 
of  a  small  qu.mtity  «>f  It-ucine.  which  took  place  when  the 
brown  preciprt.iti  submitted  to  the  action  of  hydrate 
of  soda.  A  large  quantity  of  oxalic  acid  was  formed  at 
the  same  time,  no  doubt  from  the  pedlicacid. 

In  conclusion,  the  author  makes  some  remarks  in 
regard  to  the  part  which  these  bodies  may  be  supposed  to 
play  during  the  process  of  mannfadnring  guif-'Cotton. 
It  has  been  asserted  that  the  instability  occasionally 
observed  in  gun-cotton  is  to  be  attributed  to  the  im- 
purities in  the  raw  fibre,  forming,  by  the  action  of  nitro- 
>-.illihuric  acid,  bodies  which  decompose  spontaneously  at 
tlic  ordinary  or  a  slightly  elevated  temperature.  The 
author's  ocpenr.i*  11  do  not  support  this  view,  since  the 
substances  described  by  him.  whttn  submitted  to  the 
action  of  the  mixed  nitric  and  sulphuric  acid  o!  the 
fetrength  employed  for  making  gun-cotton,  do  not  yield 
explosive  compounds. 
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Estimation  of  litank  anJ  niobic  a,;ius.— Pruccsa  for  bleaching  palm 
oil  by  chromic  acid. — Solubility  of  ether  in  Kolaliom  vt  mtkr.— 

Atcubolate  of  bar^-ta.   Acaocmv  or  SciEKCts.  l-cb.  Id:  On  tha 

lie.it  E«J  in  motion  during  chimic.il  i-omiiinAti.ins  -A  ntw  bai!y 
analiigDU^  (I)  Jia-itusc.— N itrncs  fcrn;cntatiiins.-  Intlumn;  u!  Ii^ht 
t>n  vegetation.  — tlcttro-capiltiry  actions.  On  the  part  pUyeil  by 
eki:trKily  in  muscuiir  contractiun. 

The  procce^e'i  proposed  up  to  the  present  time  for  thu 
estimation  t  l  l.umic  and  niobic  acids  in  mixtures  have 
not  succeeded  very  perfectly.  M.  Marignac,  after  testing 
the  capabiKltes  of,  the  processes  already  known,  has 
adopted  the  fpllowing.  He  takes  5  grammes  of  the 
metallic  add,  and  fuses  it  w  ith  1-5  gramme  of  hydro- 
fluor:;te  of  iliiviride  of  pjt.i-.-iiim,  first  heating  this 
salt  fj'ciul.'  iimil  it  is  in  a  state  of  fusion  (this  fusion 
might  aiir.ij-t  l  e  called  aqueous),  and  then  .tddint;  the 
niobic  and  titiuiic  acids.  By  allowing  fho  <;Tlt  to  fuse 
first,  loss  by  detre[iit,T.;on  is  avoided  ;  altrtwards  a 
powerful  heat  is  applied,  and  in  a  minute  there  is 
complete  fusion,  and  the  metallic  acid  is  completely 
dissolved.  It  is  not  well  to  prnlano;  the  operation,  as  the 
mass  has  a  tendency  to  creep  tip  tlic  sides  of  the  crucible; 
for  this  reaaon  a  oeep  cnicibk  should  be  chosen.  The 
cooled  maia  ia  diwoived  ovt  by  digesting  with  wants 
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dilute  hydrochloric  acid,  emplayin|(  for  this  purpom  2D  c.c. 
of  pnre  conccnirated  hydrocblonc  *cid  and  230  c.c.  of 


water.  , 
is  quit 


1  il  ■  solution  collected  in  a  fla-^k.    Whtn  it 
i:>  I  I,    a  bar  of  dit^tillcd    /inc  is  inlroilucfd, 
sutiikicntly  lun  '    t  i    roach    thf   bottom   of  the  flask, 
and  then  to  pr»'tni<lc  .it  the  neck.    Tlu-  flank  ii»  closed 
by  a  cork  carry       n  bent  f;lass  tul  i-.  by     Licli  the 
hydrojjen  is  disengaj^ed  under  water;  tiic  lempctatiire 
of  the  solution  must  never  be  allowed  to  rise  sensibly. 
At  the  end  of  twenty-four  hours,  the  retluaion  is  ternii- 
nated,and  it  is  only  necessary  to  ^movc  the  cork,  and  with- 
draw the  bar  of  zinct  and  then  to  proceed  iramediaicly  to 
determine  the  aeaqoioxide  of  titanium  by  a  titrated  solution 
of  permanganate  of  potash.  la  default  of  rods  of  /inc. 
fragments  of  the  metal  may  be  employed,  but  they  must 
no!  b  -  ,ioo  small;  the  zinc  in  this  case  need  not  he 
fesnaved  before  makin^;  the  titration.    M.  Mari(»nac  has 
obtained  in  the  majority  of  cases  very  accurate  results 
with  the  process.    In  some  cases,  however,  a  partial 
rcdudliori    <  t    niobic    acid   took   place,  and   in  others 
incomplete  rcdui^tion  of  titanic  acid.    '1  he  error  in  the 
first  case  can  never  be  {;rcat  without  a  brown  colouration 
bcin^  manifested.  M.  .Marignac  has  not  been  able  to  con- 
vert this  quantitative  method  into  one  by  which  the  tit.inic 
acid  can  be  uparattd  properly  from  the  niobic  acid.  This 
chemist  has  also  experimented  upon  the  composition 
of  the  two  other  oxides  of  niobium.  The  brown  oxide 
appears  to  be  formed  by  niobic  acid  losing  one*th!rd 
of  its  oxygen,  ',bcin({  thus  intermediate  in  composition 
between  niobic  acid  and  the  blue  oxide  (which  passes  so 
readily  into  the  brown  oxide,  that  no  dL  tt-rmin.itioi;^  ci  iild 
be  madel,  and  possessing  the  rather  comphcaii  J  f  it;naU 
NbjO,. 

The  (ollowinj;  is  a  detailed  account  of  t'  e  proi  e«is 
used  by  M.  Engelhardt,  of  Leipzig,  for  bicachiiif;  palm 
oil  by  means  of  chromic  acid  : — A  convenient  quantity  ui 
palm  oil  is  placed  in  a  cauldron  and  heated  to  about 
6if  C,  and  allowed  to  repose  during  a  whole  night ;  the 
next  day  it  is  poured  into  a  perfeAly  clean  vessel  and 
cooled  down  to  40''  or  37^  C.  While  this  operation  is 
beinf;  performed,  a  certain  quantity  of  water  is  heated  to 
ebullition  ;  for  tooo  parts  by  v,ei;;ht  of  palm  oil,  45  of 
water,  in  this  quantity  15  parts  of  bichromate  of  potash 
are  <'.;■  ■-  b.L  l.  .Vs  imi:i  as  the  solution  has  cooled  a  little, 
Oo  pai;^  uf  hvurociilonc  a:id  nic  added,  and  it  is  then 
mixed  with  the  palm  oil,  which  is  vijjorously  agitated 
during  the  mixin.;.  I'ivc  minutes  suftice  for  the  oil  to 
be  coloured  a  dull  [;recn.  Hy  continuinjj  the  siirrini;,  the 
oxide  of  chromium  becomes  completely  separated  ;  the 
oil  becomes  clearer  and  clearer,  and  finally  quite  limpid  ; 
when  this  point  is  arrived  at  it  is  washed  with  hot  water: 
the  product  is  perfectly  white.  If  the  palm  oil  ha&  not 
been  thoroughly  bleached  by  the  treatment,  the  process  is 
repeated  with  23  parts  of  bichromate  of  potaih^  and  l  of 
hydrochloric  acid.  This  method  is  capable  of  r^d 
execution,  and  gives  very  good  results. 

MM,  J.  Kegnauld  nrnl  A  ln'.ui  l'.:ivc  i;\..;r.';i'.- 1  t!'.e 
soldbilily  oi  ether  in  soluiiou.s  of  sutj.ir.  They  hu.c  inaJc 
experiments  in  order  to  solve  the  fullowin:;  <|ui'stions  : — 
What  is  the  solubility  of  pure  ether,  and  of  rthfr  more  or 
less  alcohoUsL'd,  in  aqueous  solution--  i  1  m;  ,Mr  of  i"32i 
density  ?  What  augmenlatiiin  in  the  solubiiti)  tril  es  place 
when  the  density  of  the  aqueous  solution  is  tium^ed  to 
I*2Ci  ?  These  and  several  other  questions  have  been 
closely  examined  to  obtain  data  which  will  be  used  In 
revising  the  Codex. 

M .  Berthelot  has  examined  tite  alcoholate  of  baryta.  He 
has  observed  in  making  this  compound  by  readtng.  with 
carbonic  oxide  in  the  cold,  upon  an  alcoholic  solution  of 
b.ir\  l.i,  tb.:t  tl'if  tlt  n-,.  :i',s  (I.' ..'.ur  ."iro  '  Lparatv  l  from  tl'c 
akuhol  b\'  b.TiAtn,  ,U  the  ir.unit.il  ui  CiXitbiiiation. 
The  aKi;hol5'.e  can  b:.-  obtained  by  boiling  an  alcoholic 
solution  of  baryta ;  it  separates  as  An  insoluble  powder. 
The  supernatant  fluid  is  decanted,  .;n(l  tbi-  prit  ipit.ite 
dried  rapidly  at  too"  in  a  current  of  absolutely  dry 
bydrogeo.  in  tli«  conpound  tlutt  obtainfd,  U,  Beftkelet 


has  determined  the  baryta  and  alcohol  regenerated  by  the 
aAion  of  water.    The  numbers  obtained  by  him  made 

a  sum  nc-arly  i  per  cent  in  excess  of  that  rcqu'rrji  by 
theory,  a  result  which  he  explains  by  the  eliminatiun  of 
thi- c  K  -.i'  i  nt'- of  water  already  reri  rri  d  to.  Alcoholate  of 
barytd,  Id'i  in  contact  with  a  small  portion  only  of  its 
mother  liquor,  re-dissolves  during  cocUn^'.  yieldin:;  a 
solution  much  more  concentrated  than  the  origmal  one. 

At  the  meeting  of  the  Academy  held  on  the  loth  of 
I-ebniary,  M.  Favre  contributed  a  memoir  on  re- 
searches on  the  heat  set  in  motion  during  chemical 
combinations  and  decompositioot. 

Three  memoirs  were  sent  by  If.  DnbrunCaut ;  the  first 
related  to  a  new  body  analogous  to  diastase ;  nitrotts  fer- 
mentalions,  lately  the  subject  of  examination  by  ]II.RkiBet| 
forme  J  tic  rubjed  of  the  second,  and  the  influence  of  light 

upon  VL;vt.i!ion  the  third. 

M.  lU  cipierel  communicated  a  further  account  of  hi» 
research!  V  111  capillar}'  chemistry,  and  M.  Maiey  brought 
before  tlio  .\cadcmy  his  researoltcs  on  the  part  played  l)y 
eledricity  in  muscular  conlradion. 

M.  Favrc  has  studied  the  compounds  formed  by  the 
union  of  sulphuric  acid,  considered  as  a  hydrogen  salt, 
with  jrinc,  iron,  copper,  and  cadmium.  He  measured 
lirst  the  beat  produdM  by  the  oxidation  of  the  metal, 
then  that  produced  by  the  combination  of  the  acid  with 
the  oxide,  and  finally  that  caused  by  the  hydration  of  the 
salt.  He  found  that  tne  heat  produced  by  the  simultaneous 
COmMnation  t  f  ilic  iliiTi  rent  elements  rcp:L->ciitcJ  e\;ic't1y 
the  suia  ui'  ^iu.-iniiues.    M.  I-'avrc  aJduccti  new  fiMit* 

in  confirmatiu;i  ui  a  result  already  announced  by  him, — 
that  the  heat  pr. 'luced  by  the  combustion  of  a  body,  or 
absorbed  duim^:  ui'udion,  does  not  repretcnt  tbe  whole 
of  the  heat  put  in  mot'on.  A  certain  amount  of  heat  is 
necessary  to  prepare  the  body  for  combination  or  decom- 
position. The  general  result  of  M.  Favre's  work  is  that  in 
the  case  of  the  sain  with  which  he^has  experimented, 
these  arc  more  corredly  reprctetttfid  as  direft  combina- 
tions of  SO4  with  the  metal,  than  as  sulphates  of  oxides. 

The  matter  analogous  to  diastase,  described  by  U. 
Dubrunfaut  in  his  first  memoir,  possesses  the  same 
property  as  tli.Lst  .:»•,  but  it  is  distinguished  from  it]  in 
iiaving  less  saccharifying  power,  and  by  the  properly  of 
rendering  fluid  i.cxio  or  2,000  tinus  iiinre  starch.  The 
second  memoir  was  chiefly  a  crilicisui  o!  M.  Reisel's  recent 
communication  011  nitrous  fermentations.  M.  i^ubrunfaut 
has  obtained  in  recent  experiments  confirn.ation  of  the 
theory  formerly  proposed  by  him  to  explain  these  pheno- 
mena. The  following  is  the  theory  referred  to: — LadUc 
acid  is  developed,  and  this  decomposes  the  nitrate  oC 
potash  of  the  saccharine  juice,  liberating  n  certnia 
quantity  of  free  nitric  aeidt  which,  by  contaA  with 
organic  matters  is  reduced  to  the  state  of  binoxide  of 
nitrogen  ;  then  the  binoxide  of  nitrogen,  by  cont44:^  with 
the  atmosphere,  bi  c mi  >  tiiiroi:,  aciil.  In  M.  Dulirun- 
faut's  last  merr.!  ir,  a  stuJy  of  ii:L-  ij'Jluencc  of  li^hl  oi» 
vegetal  I.)!-.,  l.e  li.  Lcati  s  .1  inciliod  of  valuing  the  me- 
chanical work  j^erformed  by  the  light  in  the  decomposition 
of  carbonic  acid. 


CORRESPONDENCE. 


THE  RUYAL  SCHOOL  OF  MINES. 


T9  the  Editor  cfth*  Chtmkal  Nmt. 

f-'iR, — \'.'\''  y •  •:  I.in-ily  allow  me  to  make  a  fow  remarks  on 
sonic  of  the  statements,  made  by  A.  L.  E.  on  the  School 
of  Mine«,  which  appeared  in  the  CHBificai.  Nswn  of  lut 

week  ? 

A.  I-.  K.  says  the  School  of  Mines  is  an  .ippcndage  to 
the  Geological  Museum ;  this  is  quite  a  mistake, — if  the 
School  had  100  to  300  itiidentai  tne  Mttseam  would  seem 
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just  as  much  an  appcnda^je  to  the  School,  as  the  School 
BOW  seems  to  be  to  the  Museum. 

•*  The  prwpciflus  or  calendar,  if  it  be  ^^orthy  of  the 
nair.e"  writes  A.  L.  E,;  now,  no  one  dreams  of  calling 
the  prospc^luft  a  calendar,  or  wishc!^  to  do  s.o  (always 
excepting  A.  L.  E.) :  as  to  its  being  printed  "  on  the  spare 
pege  of  apaoipblet  belonging  to  the  Geological  Museum," 
tblS  it  not  coned.  If  a.  L.  K.  will  look  at  the  prospe<flus 
of  the  praeeot  session,  be  will  find  that  it  conaista  of  42 
pages :  the  firat  page  is  the  titlr-pege;  the  next  contains  a 
of  conteata;  pp.  3,4,  ends  contain  a  short  account 
of  the  origin  of  the  ScllOOl  of  Minea  :  pp.  6,  7,  and  8  give 
an  account  of  the  Geoloj^cal  Survey  Mining  Record  Office 
and  Library ;  the  rest  oftke  prospectus,  pp.  g  to  42  (incl.), 
!.<•.,  34  pages,  aie  dem  oted  to  die  School  of  Mines ;  rr^o,  the 
prospectus  is  printed  on  34  pages,  being  spare  pages  of 
a  pamphlet,  consisting  of  three  pagca,  DClonging  to  the 
Geological  Museum. 

It  A-ould  be  belter,  no  doubt,  if  the  chemical  laboratory 
was  under  the  same  roof  as  the  Geological  Museum  ;  but 
this  has  vcrv  Ht:le  iiitliienui;  on  the  nurr.hrr  of  Students, 
its  present  position  really  producing  but  little  fra<^ical 
i nLonvcnicnce.  Thi-  re.il  reason  of  the  small  mnnher  of 
Students  is,  in  my  opinion,  that  it  is  so  little  known  to  the 
general  public.  I  am  sure  the  names  of  the  leiflurers  are 
far  more  widely  known,  than  the  Royal  Schoi^il  of  Mines 
with  which  they  are  conncdled.  If,  as  A.  L.  E.  suggests, 
„  the  session  was  opened  publicly,  and  the  reports  of  the 
examiners,  at  the  end  of  the  aeasion,  were  read  out 
publicly  to  the  council,  an  accOHnt  of  the  proceedings 
wotUd  appear  in  the  papera.  and  tbna  the  public  ymaU  be 
inibnnea  of  the  existence  of  an  Engliah  School  of  Mines 
far  more  effScAually  than  in  any  other  way. 

If  the  council  would  adopt  this  plan  for  two  or  three 
years.  Ion;;  enouf^h  to  give  it  a  fair  trial  (and  there  is  a 
theatre  luxun.int  111  cushions  ready  built  for  the  purpose), 
I  can  not  but  think  the  ntimber  of  students  would  be 
CODSidcr.ibl y  inereiisecl. —  1  a:n,  iVc, 

A  Student  at  thi  Rovai  Scuoou  of  Mines. 
Jennjrn  Street.  March  yd, : 


To  ike  Editor  of  the  Ckmhat  Ntm. 

Sir,  -I  notice  with  pleasure  n  letter  in  yoi:r  last  week's 
number  rnlluif;  attention  ttj  Jilc  present  einniition  of  the  | 
Ro>'al  Sehoul  of  MineA.  It  is  indeed  ;  >  V".:  ri  _;retted,  that 
this,  which  should  rank  foremost  amongst  our  scientific 
training  institutions,  and  which  has  abundantly  proved  its 
utility,  should  be  compelled  tn  rx!«it  under  so  many  disad- 
vantageous circumstanves.  In  a  silent  ani_l  nnohirusive 
manner  it  has  already  done  much  ;  but  there  can  be  no 
doubt,  that  by  a  more  judicious  arrangement  of  details, 
and  by  the  infusion  of  more  energy  and  spirit  into  its  ', 
management  and  maintenance,  its  sphere  of  usefulness 
jj,;,,|jt  con-;iJerably  enlarged.  Undoubtedly,  bringing 
the  Sthool  before  the  notice  of  the  public,  will  have  the 
eSe&  of  inducing  a  greater  nnmber  of  students  to  avail 
themselves  of  the  excellent  opportunities  it  affords  for 
obtaining  scientific  instntdton :  but  this  is  not  all ; 
publicity  will  render  more  important  service  by  con- 
tributing to  i^ve  the  Associates,  who  must  necessarily 
•hare  the  obscurity  of  the  School,  a  better  status  in 
scientific  circles  than,  by  virtue  of  their  title,  they  have 
hitherto  possessed.  The  course  of  study  which  jnust  be 
ptirsucd  in  order  to  obtain  the  i!istind:on  of  "  Aisociate," 
IS  sufticicntly  arduous  tu  ir.aku  the  tule,  were  the  School 
better  known,  one  of  considerable  merit.  Candidates  are 
obliged  to  have  a  knowledge,  not  superficial,  but  some- 
what extensive  and  practical,  of  chemistry,  physics, 
geology,  ar.d  mineralo^^y.  ']  he^e  studies  occupy  the  first 
two  years,  alter  whu-h  the  st.ideiit  ni:.y  confine  himself 
to  that  division  in  which  he  desires  to  take  his  Associ.-^te- 
ship;  thus,  if  he  wishes  to  pass  in  the  minir.i^  <l:vi:  ion. 
the  third  year's  subjedls  arc  mining,  assaying,  and  applied 
mechanics;  if  in  the  metallurgical  division,  metallurgy, 
(tbeoccticai  and  pradical),  and  applied  mechanics;  it  in 


the  geological  division,  natural  history  and  r.il.TontologT,'. 
It  appears  th.at  about  one-third  of  the  Asfiociates  have 
taken  up  all  three  divisions;  and  I  should  mention  that  it 
is  nccess.'.iy  to  pass  in  the  first  class  in  the  third  year's 
subjedls.  Ai'ter  having  completed  this  course,  which  it 
must  be  acknowledged  represents  a  fair  acquaintance 
with  the  principal  branches  of  science,  the  students  are 
sent  out  into  the  world  with  a  title  which  is  both  llttia 
known  and  recognised,  for  it  is  not  very  flattering  to  be 
superciliously  asked,  "Where  is  the  Royal  School  of 
Mines?"  ''What  is  the  meaninjc  of  an  Associate?" 
and  whether  it  is  an  honorary  title.  In  Dublin  what 
used  to  be  the  Mining  School  is  now  called  the  Dublin 
College  of  Science,  and  perhaps  if  the  School  of  Mines 
were  called  the  London  Colle^;e  of  .'Science,  it  vojld  be 
more  appropriate,  as  comparati',  eiy  few  ul  ihc  .students 
ever  have  .mv  thin:;  to  do  :tl-;  mines.  But,  apart  from 
that,  it  is  really  dc^aabie  iliat  the  title  should  at  least 
rank  equal  to  the  Associateship  of  King's  CoIU'l;l-,  and 
that  the  Associates  should  be  allowed  to  make  use  of  the 
iritials  .\.K.S.M  .,  or  L.C.Sc.  ( I  ivrcntiate.  College  of 
Science),  as  indicative  that  t?ie  title  is  hy  no  means  an 
honorary  one. 

The  state  of  things  which  renders  some  such  public 
expl<Tnation  as  this  necessary,  is  probably  attributable  tu 
the  manner  in  which  the  School  has  allowed  itself  to  be 
tacitly  Tgnoied  ;  it  has  no  outward  sign  of  existence, 
because  there  is  no  building  which  bears  its  name ;  it  has 
never,  in  fad,  assumed  that  position  amongst  educa- 
tional institutions  which,  as  a  State  school,  it  ia  entitled 
and  privileged  to  occupy. 

It  is  reported  that  the  School  does  not  pay  its  own 
expenses ;  if  this  be  so,  the  authorities  must  have  been 
strangely  blinded  to  their  own  interests  to  have  omitted 
such  simple  remedial  measures  as  those  suggested  by  your 
correspondent,  for  I  feci  convinced  that  were  its  existence 
and  benefits  more  universally  known,  and  if  the  title  it 
confers  carried  \\ith  it  any  adeijuate  amount  of  soci.il 
stj.nd:n^,  there  v.uuld  be  an  ini.rejise  in  the  nnniber  of 
students,  and  consequently  the  School  would  no  lon<:rr 
prove  unprofitable,  cither  in  a  pecuni.try  serene  to  liie 
Government,  or,  in  an  intellectual  sense,  tu  tlie  people. 
Apologising  fur  intruding  so  much  upon  your  space. 
—I  am.  &c.  Delta. 

March  jrii,  iSU^. 

miscellaneous! 


The  Chemical  Society.— We  understand  that  Professor 

Kolbc,  ol  I-eipzig.  is  expected  Shortly  in  London,  and' 
that  he  will  make  a  personal  communication  to  the 
Chemical  Society,  on  the  dircil  transformation  of  car- 
bonate of  ammonia  into  urea.  He  will  also  be  proent 
at  the  President's  soiree  on  the  11th  instant. 

Letftures  at  the  School  of  Gunncry.-Mr.  E.  O. 
Brown  is  now  delivering  a  course  of  leelures  "On  Gun- 
powder and  its  Substitutes,"  including  gun-cotton  and 
nitro-glycerine.  The  modes  of  firing  by  electricity  and 
special  fuzes  will  also  be  described.  A  similar  course  of 
SIX  leAurcs  "  On  the  Chemical  History  and  Military 
Applications  of  the  Metals,"  was  delivered  before  Christ* 
mas,  at  Shoeburyncss,  by  Mr.  J.  Spiller. 

Separation  of  Niobic  and  Titanic  Acid.  C.  M.irig- 
nac.  The  i;:eat  ditiier.lties  attcndini;  the  estimation  cjf 
titanic  in  prts-eiice  ul  raubic  atid  have  been  overcome  by 
the  invention  of  the  following  method :  0"5  grm.  of 
the  mixed  acids  are  fused  with  1.5  grm.  of  potassic 
fluorhydride.  The  mixture  after  cooling  is  dissolved  in 
about  250  c.c.  chlorhvdric  acid  of  1015  sp.  sr.,  .-snd  re- 
duced by  plunging:  a  roii  of  zinc  into  the  m  Iction,  pre- 
ca'jtions  being  taken  to  prevent  access  of  air.  Under  these 
conditions  niobic  acid  remains  unchanged,  and  only 
titanic  acul  h  reduced  to  scsquioxtdc.  After  34  hours  the 
zinc  is  remov  ed,  and  a  standard  solution  of  potassic  per< 
naanganate  added. — [N.  Arch.  ph.  not.  A«giut,  1867.) 
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Nolcs  and  Queries. — To  Correspondents. 


I  CHEMtCAt  NtWJ, 

t    March  f ,  iWJ. 


MOTES  AND  QUERIES. 


Hofmann's   Modern  Chemistry.    LeAure  Experiments.— 

H.ivini;  rfpmtcdiy  pcrfi-rmcl  all  the  cxpcrimi:r.!'>  discr-.bccl  in  thi% 
boiil..  1  may  be  aide  ti>  r;'m:Ai-  siimi;  tl  the  Ji..:  c.i.t  it  •  v.hKh  \iHir 
corrctponiiini  "  Amateur  '  has  tncnur.tcrccl.  !•  irvt.  « ith  rrcard  to  the 
percent«i;e  uf  siwiium  in  the  sodium  amali;.-!:!!  lo  be  used  iur  the  dc- 
COfliposilii  n  or  htdruchluric  acid  k^s-  Xhis  in  q  jiic  immaterial,  p;o- 
vidcd  that  sufficient  sodium  i  i  cont;iincJ  in  the  amjifiam  ti>  drcnnip  ^sc 
all  the  hydrochloric  acid  in  the  U"Jhc,  and  not  so  mui.li  as  tu  rLi-.Jcr 
the  anuUKam  solid.  The  Lj-tube  is  not  likeiy  to  V>alaiD  more  than 
tooc«.oi  KU,  which  wouM  ««ifh  vtia*  smit  ■od  wobIiI  nqniie 
abtfut  0*103  erm.  of  fodittm  to  ileeonipose  them,  so  that^f  yoar  corres- 
pondent Jissotves  ahout  one  crammc  of  sodium  in  the  q  iantiry 
of  mercury  nttes.ary  t(i  fill  up  tin."  U->u''e.  he  will  pr<jb«bly  havu 
a  SttAcienl  excc%s  of  h.'dium  t<i  ensure  the  dc;;omp[>;iiiii'n  c>f  tlic|;;i  >; 
but  as  the  cxpci  inur.;,  as  far  as  I  am  aw  arc.  hai  HL  ver  bc  t  n  pcifuiiiicd 
with  an  amaf);am  Lif  a  Lnoun  compi'sliitm,  it  u  nuld  be  adviMtb'.c  to  try 
it  in  litis  manner  bciorc  puiitivety  altitmmi;  that  the  quantillL-^  above 
given  would  produce  the  desired  result.  Next,  as  to  rccoveiinf;  the 
mercury  frnm  the  ar.ial|>:i^.  If  "Amateur"  liad  iclli;i.tccl,  he 
WuuM  pri  ll  (l.ly  b.w  c  ciinic  to  the  ci'iiclusion  that,  as  he  v.  ai 
tisin^  tuJium  amalgam  to  drcompo:iC  hydrochloric  acid,  so  hydro- 
chloric acid  would  be  the  bi^st  reagent  (or  decomposing  stMiium 
nnMlfam  ;  and  he  will  find  that  if  he  places  the  amalgam  into  dilute 
hydrochloric  acid,  th<:  lo  iir.m  will  he  removed  in  a  lew  minuter,  and 
l|tliM  as  el'hcienily  as  by  the  cucuiloiis  prmcs,  ol  digesting  «ith  a 
•Olalion  of  ammohic  chloride.  "  A  malcur  '  complamri  that  the  direction 
to  use  hydrochloric  acid,  of  the  specific  gravity  ri.  is  indefinite;  per- 
haps f  loooo  will  convey  a  more  distinA  imprcwiion  tu  his  mind— for 
this  is  tvhat  is  meant.  I'hc  objeA  of  employioK  ai^id  of  thifi  ^trcnf;th 
is  to  avoid  the  inconvenience  of  which  your  CPircspnndent  spcaki; 
the  1:^  lid  r,'>t  lummj-;  in  the  air,  and  not  cvolvin.;  h\JiM^hloric  acid 
»-h      h  _..i:-;;     II,  M. 

Estimation  of  Free  Sulphuric  Acid  in  Superphosphates. — 
Permit  me  tu  cxprcH^  m)  astonishment  at  the  Chemistry  of  "  Dr.  A. 
A."  as  displayed  in  hi^  replies  to "  V.  C.,"  on  the  Estimation  of  Free 
Sulphuric  .^cid  in  Supi-rphosphales ;  and  to  **  F.  W.  W.,"  on  the 
Determination  of  Sulphur  in  Pyrites.  "Dr.  A,  A,"  informs  " V.  C,** 
that  bv  hrt.t  .T  iwrrtainini;  the  entire  amount  of  sulphuric  acid  in  a 
li\  Ji  iic'dnr; iUA-l  M.lutu  ti  <.i  the  supcrphospbali  -^,  anj  thtn  tin- 
quantity  ul  bulj^huric  :u  left,  alter  igniting  another  portion  oj  the 
•ample,  tltediffcience  will  be  free  acid.  This  looks  remarliabiy:.:mple 
and  siraiBhtfbfV'ard  on  the  face  of  It,  But  "  Dr.  A.  A,"  ignon  :;  the 
fait  that  mcit  superphosphates  contain  sulph.ntc  of  ammonia,  and  no 
inconsiJcrable  proportion  of  or^;anic  matter.  It  is  not  difficult,  then,  to 
conceive  huw  these  would  militate  against  the  acctifacy  of  the  results 
bp  "  Dr.  A.  A**.**  pneen.  To  lay  notMitK  of  the  eniico  volatiiiMtion 
Of  the  atiinhate  of  ammonia,  or  how  the  sulphate  of  lime  would  stand 
affedted  by  iKniiion  in  the  presence  of  carbonaceous  matters,  n 
tonhiderablc  njantity  of  the  lice  acid  would  in  all  probability,  under 
this  cxcitinj;  conditii  n. combine  with  the  Hmcuf  some  of  the  undt  i  om- 
posed  phosphates.  Should  "  \'.  C."  rerjnire  a  more  rctdy,  ih; -.ich  not 
nearly  .lo  accurate  a  process  as  the  admirable  one  volunteered  by  Dr. 
MoSat,  (i  r  '.V,  I  may  say,  that  an  aqueous  solution  uf  the  manure, 
treated  \  .t  \  t  ry  dilute  normal  solution  of  ammonia,  pivcs  tolerably 
fair  re^-U^-    .Aij.tin.  a-i  rc;;ards  "  Or.  .\.  cvpiditious  m"Jc  for 

cictcrminini;  iln;  sul;  hur  in  pyrites,— ih.it  is  a  more  evtraordinary 
outrage  on  cheniiLui  uience  than  the  former  one.  on  which  1  havcjust 
commented.  How  ever  he  feta  even  "  an  approximate  estimation  by 
nbmitting  a  sample  of  pyHiea  (Fe  Sil  to  "strong  incandcscnce  for 
two  or  three  hours  in  an  open  cap-ule":  producing,  of  course,  an 
isdellnitamixlureof  MtquiuMtic  an  i  loMdc  of  iron(  I'CiOj^-FeO), 
and  afterward.!  rcdoninn  the  ln-s  i  f  «Lii:lit  as  sulphur,  ii  best  known 
tohimaelf:  but  to  mc  r.  .m  ui'.xi  i.:.il'ic  enigma.  1  have  already,  1 
•pprehcfld,  trespassed  loo  much  on  )  o;ir  space,  and  w  ill  only  therefore 
nwr  "F.  W.  W."  to  almost  any  handbook  on  analysis  fornapcedy 
of  arriving  at  the  value  of  pyrites.— S.  A.  S. 

Sulphtir  in  Pyritet.— In  ansturertothe  ^netyoT  yonrcomainn- 
dent  p .  W.  W.,  I  htg  to  offer  the  followlnis  remarks.  The  method  trf 

analysis  of  sulphur  ores  u.suall .'  adi  jitcd  for  commercial  purpdve*  is  in 
substance  tbi^  knt^wn  wti|;lit  id  Uie  oic  tcdueed  to  fine  powder  Is 
oxidised  (best  in  a -.mall  llask  vuh  a  funnel  placed  in  the  nmuth  to 
avoid  loss  by  spiilinf;,  and  heated  i  n  a  sand  oath)  either  by  stronR 
nitric  acid  or  nitro. hydrochloric  acid  ..ijua  rcf  iai,  perfectly  free  from 
sulphuric  acid ;  after  (he  oxidation  is  comf  Ictc,  the  liquid  iu  evaporated 
down  a»  far  as  p  r.siblc  to  expel  the  maj  'i  itv  i  t  the  remaining  nitric  or 
hydtochluric  a>.id  ;  the  residue  h  boilc  !  -i  htlle  w.ntur,  and  almn-.t 

bill  not  quite  n'. -i'.:.ti  i- <.  d  Ijy  .ir-^nv'iiiA  ;  .1  ''iitiiin  ot  I'.iiu.'tri  lMi'M-Il- 
of  known  strength  is  then  added  until  no  fun  he  i  precipitate  i,a  produced, 
the  esaa  point  being  found  by  hlterini;  off  a  little  of  the  liquid  alter 
each  addition  of  barium  chloride  and  aiding  to  it  a  few  more  drops  of 
the  rtandard  solution,  caiu-  beiin;  a'v  ays  t.it  en.  in  case  of  a  further 
precipitate  beinc  thus  pinuuced,  to  add  this  lUtrate  to  the  t  riginsl 
solution,  and  mix  w  cil  befuie  filtering  a  second  time.  In  case  uf  over- 
stepping the  ma- 1:,  it  is  convenient  tu  have  at  hand  niototion  of 
sotlium  sulphate  of  r.trenpth  precisely  equal  to  that  of  the  barium 
chloride;  this  solution  may  then  hr  caiitiou'ly  added  with  repeated 
filtration  anJ  eiiintn.nti.  n  i  f  the  ;i.li,i;e  v.itli  the  sulpii.itc  .olutii  n. 
until  tl;c  point  is  ;u  .t  rt.itlitj,  wh'-ii  iiiV'ilinn  of  bulphate  soluti'.n 
pru'Jsice ;  no  furtlui  pitiiiiiate  Iv  •.il'.i .  ,11  iiij:  the  vtiliimc  of  sulphate 
Solution  thus  used  Irorn  the  li  lal  volt  n;»;i  I  baiium  solution  added,  the 
exact  quantity  of  this  latter  consumed  is  known.  If  i  i  rammc  ot  ; 
sulphur  ore  be  taken,  and  ji  j  crammcs  of  pure  anh>  di  o,.;.  Lmurm  , 
chloride  be  dissolved  to  a  litre  of  fluid,  each  cubic  centimetre  of  barium 
solution  ined  will  represent  |  per  cent  of  saJphur  in  the  ere  euRtinod ;  j 


!  li'in  (Trammes  of  anhydrous  sodium  sulphate  bcini;  disLOlvei  la  a 
ii!rc  tor  the  second  solution.  In  case  of  lead  bcin^' containe^l  in  the 
ere,  an  eriur  is  intru<luced  from  the  furmatRin  ol  in:,ulublc  lead  sul. 
phale ;  as  lead,  however,  rarely  occur-i  in  any  perceptible  qoatttitr,  this 
error  is  ncgliRible,  the  proce-in  only  irivinj;  approximate  result*.  Whcfc 
i;reater  accuracy  is  required,  it  is  advisable  to  precipitate  the 
sulphuric  acid  torme  l  fru:r  the  original  liquid  (filtered  from  insolabie 
ir«id.!i  >  by  barium  chloride  or  nitrate,  and  to  weif:h  the  barium  lul- 
1  li.iiL-  pfodiiced.  Instead  of  o\idi!>iri;  by  avids,  the  jviwdered  ore  may 
be  nuhpended  in  caustic  potash  I  free  from  sulphate),  and  oxidised  by 
passing;  washed  chlorine  into  the  liquid;  lead  beini;  conv ertcd  into 
dioxide,  iii  thus  rendcfL-d  non-injuiiou.s ,  the  allvaliiic  li.;uij  ubtained 
is  acidified  ."■nd  precipitated  l<v  b.inum  chloude  as  before.  Or  the 
finely  powdered  ore  may  be  mivcd  with  7  or  K  times  its  weight  lif  a 
mixture  of  equal  parts  of  sodium  carbonate  and  potassium  nitrite, 
nnd  bcatedcantioualyinacapacioancrucibla;  tba  maaa  being  finally 
boiled  with  water,  and  the  sulphate  estimated  in  the  filtrate;  iti 
prafticc,  ho\»  evcr,  it  is  somew  hat  difficult  thus  to  avoid  Ions  by  a  (icAa- 
t;ra!ion,  e.-.pecialTy  w  ith  rich  sulphur  ores.  In  the  volumetric  determina- 
tion usually  pursued,  a  curious  circumt,tance  is  occasionall)  obierv- 
,  able  when  much  free  a- iii  exiiits  in  the -soiution,  vi.^,  that  a  point  may 
;  be  reached  when  the  filtered  liquid  is  clear,  and  remains  so  e»  enon 
Manding  fur  a  short  time,  but  yields  a  cloud,  or  even  a  precipitate,  on 
the  addition  either  ot  barium  solution  or  sulpbaie  solution  ,  ih-.s 
source  of  error  is  mostly  avoidable  b,  iKi>r!;,  neutralising  the  flee  acid 
w  itii  amnidnia.  Another  conv  cniLrl  piovi;..-.  ci  nsists  in  fusin;;  the 
wctt;hed  ore  with  a  wsigked  quantity  of  anhydrous  sodium  carbonste, 
twice  as  much  potaaainm  chloiate  aa on,  and  la-'M  timaa  as  mack 
s(«dium  chloride  (added  to  moderate  the  aAionI ;  CO2  is  expelled, 
KCl  formed,  and  all  the  sulphur  converted  inloNa'SOj;  by  !i;<olvini: 
the  residue  in  Water  and  estimating  aU..i!ime:ric.illy  the  unaltcr'-d 
sodium  carbonate  by  a  standard  acid  solution,  the  portion  ccmx-crted 
ir.to  sulphate,  and  hence  the  sulphur  in  the  ore,  is  known.  Besides  the 
ditticulty  of  prcvcntin;;  loss  by  ueflagralion,  this  method  is  open  to  the 
small  errors  cause:',  hy  the  reckoning  all  arsenic  present  to  be  sulphur — 
usually,  however,  of  no  moment  for  commercial  purposes ;  any  calcium 
carbonate  in  the  ore  nay,  if  required,  be  previously  dissolved  oat  by 
dilute  fcydrocblonc  km.— C,  R,  A.  Wriqmt,  D.Sc. 


TO  CORRESPONDENTS. 


R.  a.  IT.-"  LiehigTa  AgricuUoral  Chemiatiy ;»  «  Jobnatrae'^  Chca- 

Utry  of  Soils." 

P.  Wof/jiJ!i/.— Received  with  thanks  ;  too  late  for  insertion  this 
week. 

Ci-.ft.  II'.  -1.  A'cs5.— We  3h.io  be  (I'ad  to  sec  the  crystals,  if  you  will 
send  specimens. 

A'  /(ro.i./'iurj/.— U^e  hydrofluoric  acid  gas  to  obscure  the  glaaa 
Clobcs.  Thu^e  parts  w  hich  are  required  bni^;lit  :nuit  be  coated  with 
wax. 

/>r.i(.i.-  In  Dr.  Miiller's  remarks  on  Mr,  Forbc^i's  tefture  cm 
Chcrnical  Ceiil(ij;y,  r•;p^l^ted  in  our  last  nuinbtr.  the  following 
corrections  are  requested  to  be  made  :— Pa^c  106,  line  14  from  bottom, 
for  ••  uiikout  woUMffm^" luA^mhrn  aoltdi^ring page  ley,  line  t, 
fo  r  "  i/i  fiJci/,"  read  *'  deeideJ  ;'*  1  Ine  13 ,  for  •'  fheir  mineral  ehaoa,**  read 

"  <\iS  mineral  chaos." 

ir.  .S.A,i/.ff,f.— The  Idler  hji ;  !:..cn  |.  r  .irdcd. 

ir.  Skey. — Communications  have  arrive  i.  and  shall  bs  inserted. 
You  will  observe  that  the  notea  named  in  your  letter  bava  aHmtlf 
appeared. 

(>.— Why  will  not  chalk  answer  ?    It  will  satisfy  your  crditi.ms. 

A.  (}.  S.-ThtBlriMin  dc  li  ioca.;'  (,  ;iirii,;«<-  tic  r,  r..l^'ii.hed 

monthly.  It  cm  be  procured  by  ordci  ihiouch  anv  foii'.i:,n  Iv.kiI.- 
sellet.  ■ 

Holutut.—Thc  normal  aulphate  of  cerium  1^  much  more  u>lublc  in  cold 
than  in  hot  water,  and  to  prccipitatod  when  a  coM  aaturatcd  aolntion 
is  boiled. 

Coiritniimtatimt  have  ht*n  rtccit  cJ  frflm  Dr.  Wood ;  Mirs  Chpp- 
man ;  J.  H.  Giles;  J.  Davies;  li.  Katon  i»ith  enclosure);  I.  T. 
Hiown,  I'.C.S.;  Uollman  Condv  Co.;  W.  Field;  Dr.  W.'liird 
lUrapath,  l".i;  S. ,  C.   1-.   Il..tn.iii!,  l-.C.S.;  F.  C.  Calvert  .'v  Co.; 

iones  itCo. ;  P.  Pom;  Cspt.  W.  A.  Ki«s,  R.A.;  H.  11.  Inrraw ; 
lev.  Richard  Kirwan;  J.Musprall  Ac  Sons:  A.  Payne;  B.  Wbeclcr 
ft  Co.;  W.  Kellner:  T.  L.  Patterson;  Dr.  E.  W.  Davy  (with 
enclrsurc);  Dunn  &  Co.;  C.  M.  King;  C.  Mitchell  »V  Co  ,  Uanm 
v.  n  Sctliendorli  iv.ith  enclosure);  Dr.  l-orbci  Watson  .  |,  h:\  Knight 
&•  Co.  ;  KiiiKsbuiy  \.  Co.;  l-'Ictchcr  St  Co.;  John  Davies,  M  li  ;  K. 
BronLc  &  Co.  (with  enclosure);  I..  Dcmulh  (with  enclosure;  J.  V. . 
Irvine;  Kcgirald  I'etrc ;  K,  Broadhurst ;  C.  Steer;  Philip  Ili,ii)inl 
(with enclosure  1;  F.  J.  Nt.  Page;  Dr.  H.  M  iller  F.U.S.;  W.  Schofirld 
(with  encbvsi'rei ;  II.  Mtrivale;  F.  Sc 'tt .  \V.  Si.ey,  New /ralanJ 
(with  enclosurel;  W.  Cortis,  jun.;  T.  A,  Keadwm  :  .1,  SpiUcr,  1>. 
Forbes,  F.K.S.  rwi;h  enclosure;;  Dr.  OdUniv  I  .K.S  IV- lessor 
Meatoii;  H.  IVmUhiv;  Dr.  F.  D.  CourtMuy:  (i.  II.  %:..nn,  Trvv, 
I'r.iui!  Slates;  F.  Sutl<?n  ;  W.  Py^v.-'.cr;  Dr.  .Adriar.i  (v.  iib  mt'i  .ure'. 

rtff icvi/.~" The  ll'ui  trattd  Pl  otographer  ,"  "  Di^ii^nary  of 
Chcmistnr,"  by  Henry  Watts.  H.A.,  F.H.S.,  PCS,  Part  XLIV. 
I  v|  t  s.  Water.  Ijmdm:  Lonkrwans.  Grcfn.  lV  Co. ;  "  Harvu^lge*^ 
S^itncr  tiousip;"  "  I'liarmacculic.il  J  1  r-.d  .  '  "  Atniican  Joertsa)  (i. 
r;  a::r.,icv,"  Ncvcmbcr,  Januatv  ;  ■■  "11..  S.li!iii<ic  Res'iew;"  "I^ 
Mvraviciie  Delia  Sticnra ;"  "  Zchschtift  lur  Chemie ;"  "  Patm^ay  as  a 
Discoverer,"  by  Jrbn  Tyndall.  Londrn :  Lopgmans  &  Cij> 
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£SHMATION   OF   NITRITES   IN  WATERS. 
»j  FiilLIP  HOLLAND. 


Dr.  MiLLrn,  in  liis  paper  "  On  some  P.  in; ;  In  the 
Analysis  of  Potable  Waters,"*  alludes  to  a  reaction  for 
the  delcdion  of  nitrites,  viz.,  the  property  these  salts  have 
pfltbernting  iodine  from  an  acidified  solution  of  iodide  of 

Dr.  Angus  Smithf  asserts  that  an  araoQIlt  of  nitrous 
acid,  so  small  as  1  ins)  millions  of  water,  may  easily  be 
4iscovered  in  this  manner.  I  n  .spite  of  itsextfeme  delicacy. 
I  am  not  aware  that  any  process  for  the  auantitative 
citlmatjoa  of  nitnwa  acid  has  been  founded  on  the  leadion. 
Most,  tr  not  ah  water  analysts,  unless  they  be  recent 
tonverts,  arc  inclined  to  be  satisfied  with  permanganate 
indications,  the  presence  or  absence  of  nitrous  acid  being 
assumed  according  as  the  permanganate  is  quickly  or 

slowly  decolourised. 

The  process  I  am  about  to  describe  is  one  in  which  the 
colouration  imparted  by  the  free  iodine  is  taken  as  the 
measure  cf  thi-  nitrous  acid  present.  For  a  "colori- 
metric  ■'  ttandard,  I  know  of  nothing  better  than  a 
solution  of  iodine  in  iodide  of  potassiimi ;  about  4  grms. 
is  dissolved  in  excess  of  iodide,  and  made  up  to  the 
volume  of  a  litre. 

In  the  next  place,  it  is  necessary*  to  prepare  a  pure  salt 
of  nitrous  acid  ;  for  this  purpose,  commercial  nitrite  of 
potassium  is  precipitated  with  AgNOj,  the  resultant 
silver  salt  washed  by  decantatioa,  ic-crystallised,  and 
dried  in  vacuo. 

To  -3276  grm.  of  the  sHver  salt,  dissolved  by  heat  (o 
water,  is  added  a  slight  excess  of  piire  NaCI,  and  the 
liquid,  when  cold,  made  up  tO  the  volume  of  1000  C.c. 
10  c.c.   =  I  migrm.  HNO2, 

The  iodine  solution  is  "titrated"  as  follows A  per- 
manganate burette  divided  in  .nlhs  of  a  c.c,  and  fitted 
with  a  float,  is  ^Icd  with  it.  Two  narrow  white  glass  jars 
ate  placed  00  a  white  slab ;  on  each  is  marked  the  point 
at  which  a  volume  of  too  ex.  of  water  stands.  Into 
one,  A.  is  put  an  amount  of  the  ataodard  nitrite  equal 
to  I  ml^m.  of  HNOii  together  with  6  ex.  of  iodide  of 
potassium  (i  to  lo  of  water),  then  distilled  water 
nearly  to  the  mark,  and  lastly  dilute  HtS04.  The 
whole  is  to  be  mixed  and  nltowcd  to  stand  until  the 
colour  is  niliv  fK\t  1"ih  (1  ;  \\!ien  that  point  is  reached, 
the  Becnnil  jar,  t.  iuUiinm^  an  amount  of  iodide  of 
po;,<K_Muiii  vnd  acid  equal  to  tl..it  111  A.  1;,  1  lied  to  within 
A  sli. irt  tli'-t.ince  of  the  volume  m.iiiv  with  water,  and 
plaritl  iitidi.r  lie  burette;  the  iodine  solution  is  then 
cautiouitiy  delivered  into  it,  until  the  depth  of  colour 
is  judged  to  be  c<|ual  in  intensity  to  that  in  A.  The 
iodine  solution  should  be  of  such  a  stren^^th  that  10  ex. 
have  a  colourng  power  equal  to  that  possessed  by 
I  mlgrm.  of  HNO^  in  the  presence  of  iodide  of  potassium 
in  a  volume  of  lOoCC.  of  water.  It  is  unadvisaolc.  when 
making  the  comparison,  to  add  the  standard  nitrite  from 
a  burette  to  an  acidified  solution  of  iodide  of  potassium, 
far  an  obvious  reason.  It  may,  however,  be  suggested 
llwt  a  deinite  quantity  of  mtrite  should  be  added  together 
with  iodide  to  the  water  in  the  jar,  and  lastly  the  acid. 
Such  a  method  is  tedious,  in  that  it  would  be  necessary 
10  make  several  assays  before  attaining  (he  desired 
shade. 


The  fnllr.v.in  ;  <Icti'::j;ir..it;..:;s  of  n'tr.v:-;  a'- iil  we- re 
made'.-~A:i  .^a.^iuuL  c.:|Uu.  lu  i  jiii^nii.  \\^!%  c'..n'-ufaicd 
with  a  litre  of  spring;  w  .itcr  to  the  volume  of  100  c.c.  the 
residue  was  filtered  into  thr  cylinder,  and  the  filter 
washed  ;  when  cold  some  iodiJc  cf  potassium  was  added, 
then  distilled  water  to  withtn  i  inch  of  the  mark,  and 
lastly  dilute  HjbO^.  After  thoroughly  mixing,  the  contents 
of  the  cylinder  were  left  undisturbed,  for  the  colour  to 
become  fully  developed;  when  that  stage  arrived  it  was 
found  that  11-5  was  the  number  of  c.c.  of  iodine  requisite 
to  impart  the  same  colour  to  an  equal  volume  of  water. 
10  c.c.  should  only  have  been  required;  the  excess,  there- 
fore, of  i'5  c.c.  is  the  measure  of  the  HNOj  in  the  water 
employed.  In  order  to  justify  this  assumption  1  evapo- 
rated two  separate  quaotitiea  of  a  litre. 

todias^  ex. 

No.  1   I'2 

..2     I-t 

These  figures  give  '12  mlgrm.  per  litre  as  the  amount 
of  HNOi  in  the  spring  water.  Artificial  w.iters  were  made 
by  adding  known  amounts  of  HNO2  to  common  water;  the 
quantity  of  HNOs  already  existent  therein  bring  dcduded. 
Araoant  HNOs  added 

in  mlcrms.        Iodine  lequifed  ia  e.c.  Mlsnns.  HNOi  tomA. 
. .    . .    . .   4*5         **    **    '*  *4S 

*  .        .  k        . .  **        *.  *. 

1*52  14'»  >*48 

The  following  natural  waters  were  ex.imlned : — 

A.  A  V  l".;  v.  .Iter. 

u.  A  well  ater,  in  which  nitrates  were  found  in  some 
quantity. 

c.  A  brook  water  containing  some  sewage  matter. 

A.  '2j  mlgrm.  HNOs  per  litre. 
».  •*!  u 
c.  ••3  „ 

The  process  is  not  suitable  when  the  quantity  of  nitrous 
acid  is  larfje  ;  whilst  it  rant^es  helow  and  up  to  t  mlgrm. 
Corrt "prjr.diii.L;  rcsi;It'^  f.in  In-  o'ltaint-ci. 

Some  precautions  arc  necessary  in  certain  cases.  HjS 
and  sulphides  if  present  must  be  removed ;  the  former 
escapes  during  the  evaporation  of  the  water ;  the  latter 
may  be  decomposed  by  a  metallic  oxide. 

Organic  colouring  matter  can  be  precipitated  by  menns 
of  chloride  of  calcium,  carbonate  of  sodium,  and  a  few 
drops  of  hydrate  of  potassium,  as  suggested  by  Or.  Frank- 
land.  KaollR'cotthl  perhaps  be  employed  for  the  purpose. 
Cherley,  Ifircb  4. 1  W3> 


•  Jmimal  Cliea.  Secictjr.  May,  iWij. 

*  ■■  E«iimatiofi  of  Organic  Msttcr  is  Wstcia,  with 
etpecully  to  umiary  purpiTtes,"  psfe  10. 


ON  THE  DETERMINATION  OF  TARTARIC  ACID. 
By  GEOKGE  H.  MANN, 
Piolyleduik  Imlilnle,  Tfpjr.  Kc«r  y«b,  tf  Bited  States. 


Tt.v  (grammes  of  the  crude  tartar  are  mixed  with  a 
i^utl'icient  quantity  of  pure  hydrate  of  potaasa,  free  from 
carb<mate.  io  oMer  to  neutralise  the  free  tartaric  acid 
present;  the  mixture  is  evaporaled  to  dryness  in  a  water 
bath,  and  heated  to  ledncsf  m  a  closed  porcelain  crucible. 
The  tartaric  add  is  thus  decomposed  into  carbonic  acid, 
which  is  determined  in  the  following  manner :  pl.i^e  il.e  * 
warm  mixture  of  the  caihunatcs  and  carbon  in  any  of  liic 
us  forms  of  the  app.tr,-<tus  designed  for  this  purpose, 
and  illustrated  in  Fresenius'  "Quantitative  Anal)  sis."  fill 
the  upper  bulb  with  strong  sulphuric  acid,  tare  the  appa- 
ratus on  tlie  balance,  admit  the  acid  into  the  lower 
p.irt,  w  hen  larbunie  acid  v.ill  be  i  volvcil.  and  the  amount 
present  may  be  estmiated  from  the  loss  of  weight.  Then 
we  shall  have  the  proportion  CO.  :  C8II4OJ0.2HO  : ;  the 
amount  cf  carbonic  :uid  f.>und:  the  atuuuiit  of  ciyital- 
Usable  tartaric  acidpre:>cnt  in  10  grammes  of  crude  tartar. 
Or  expressed  in  numbers,  sa  :  150 :  :agrammea  of  carbonic 
acid  :  X  grammes  of  ciystaUisaUe  tartaric  acid.  >^  , 
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On  the  Sfeciroscope  and  Microspectrosco^,  j^iES^iS? 


OH  THB  V9B  OF  THK 

SP£CT1tOSCOP£  AND  MICKOSPECTR08COPE 

IN  THB  DISCOVERY  OF 

BLOOD  STAINS  AND  DISSOLVED  BLOOD, 

AND  IN  PATHOLOGICAI.  INQriRU  '^.. 

By  W.  BIRD  HliKAr.M  H,  V  I).,  I^.K.S. 
(Concluded  trum  page  125.} 

In  red  hsematine  an  interval  exists  between  the  sodium 
or  solar  line  D  Mid  the  margin  of  the  first  band  of  absorp- 
tion,  which  io  fed  facnutine  is  less  distina  or  slmrp  than 
that  in  tinrlct  craonne.  or  than  its  Ullom  in  the  same 
•peftrum ;  bodi  of  which  therefore  are  in  red  hnmatine 
found  in  the  green  rays.  Most  chemical  reagenta  convert 
scarlet  cruorine  into  brown  hsmatine  without  any  pre- 
vious passage  through   the  stage  and  properties  of 

Rurple  cruonne.  The  effcds  of  reduftion  on  brown 
xmatinc  arc  evanciCL'nt,  and  the  solution  rapidly  becomes 
deficient  in  optical  power ;  it  does  nat  :issunK-  iht-  lonner 
preperties  of  brown  hamatinc.  The  absorption  band.-;  fade 
■way  and  disappear,  the  one  nearer  to  the  sot'.mm  line 
D  being  the  more  persistent,  and  remaining  sharp  during 
leveral  daya;  this  takes  place  even  if  the  bottle  be  ait- 
d^t.   Re-treatment  with  protoxide  of  iron  will  again  te* 

Sroduce  the  two  absorption  bands  aa  before.  It  is  brown 
cmatine  which  is  usually  discovered  in  old  blood  stains, 
but  red  hjcmatine  in  dry  and  more  recent  blood  clots.  A 
specimen  on  the  table  six  months  old  siill  shows  the  two 
bands  of  red  hxmatine,  whilst  one  of  tWD  yeais  old ahows 
the  spccknim  of  brown  hxmanne. 

It  may  be  well  to-state,  that  these  specimens  of  dried 
Mood  had  been  kept  in  a  moderately  dry  room,  powdered, 
and  in  a  paper  pilUbox  for  some  portion  of  the  time,  but 
dttring  the  major  part  of  the  period  on  cloths  exposed  to 
the  air  without  any  care,  and  in  the  ordinary  atmosphere 
of  an  inhabited  10001,  with  gas  burning  nightly.  Solutions 
of  these  spcdmens  of  blood  in  distilled  water,  after 
having  been  kept  closely  corked  for  sotnedays,  underwent 
a  peculiar  change.  Both  the  brown  and  red  haetnatine 
were  spnnlaiifoitsly  chani^  ^  i  [ijrple  cruorine,  and 
now  show  only  the  one  broaJ  lijnd  of  absorption  due  to 
that  colouring  matter.  This  efl'edl  is  probably  due  to  re- 
duction by  sulphuretted  liydropen.  In  no  fpramfii  would 
it  be  possible  to  dcteCl  (iny  ^hhula  In  the  nticroicope ,  aS 
the  colouring  matters  have  been  ail  dissolved  in  dis- 
tilled water,  and  the  globules  destroyed.  The  microscope 
wmld  therefore fkil  in  deteding blood  in  all  of  them,  whilst 
the  chennist  might  probably  recognise  it  in  most  of  the 
fluids,  and  SO  mil  the  spe<firo8cope.  When  an  old  blood 
ataitt  has  been  so  changed  by  exposure  to  air  that  the 
haematine  gives  but  very  faint  and  indistind  absorptive 
bands,  it  is  possible  by  deoxidising  the  solution  of  hsma- 
tine  by  means  of  a  little  recently  precipitated  hydrsted 
protoxide  of  iron  to  reproduce  the  bands  in  nearly  the 
same  intensity,  though  slightly  differing  in  position,  than 
they  were  in  blood  stains  of  a  very  recent  period  of  their 
Ibrmation,  iriien  scarlet  cruorine  would  of  course  be  the 
colouring  material. 

This  experiment  is  readily  made  by  adding  a  few  drops 
of  n  weak  solution  of  proto>sutphatc  or  proto^bloride  of 
iron,  and  then  a  few  drops  of  hquor  ammonUe ;  the  green 
hydrated  protoxide  of  iron  resulung  has  a  jpeat  affinity  for 
oxygen,  and  at  once  reduces  the  hxmatme  and  restores 
its  colour  and  optical  properties. 

It  is  essential  that  putrefaction  should  not  have  aftually 
destroyed  the  h.rmatinc.  The  speftroscnpe  which  has 
been  mounted  upon  this  stand  is  so  pcrfttt  in  its  action 
that  it  readily  exhibits  J'raunhofer'^  lines  in  solar  or  lunar 
li^tt  and  it  divides  the  bri':;ht  \  ellow  sodium  line  D  into 
two*  when  properly  adjusted.  U  therefore  gives  great 
accuracy  of  oDservation,  and  the  stronger  dark  lines 
of  the  solar  speArum  become  so  many  fixed  points  for 
the  comparison  of  the  position  of  the  dark  absorptive 
tamd  of  varimis  cotooicd  sgluUoos  when  they  are  observed 
hydaylii^t. 


One  disadvantage  attendant  upon  the  employmem  of 
this  form  of  epearoscope  is  the  quantity  of  mattrial  de- 
cessary  to  be  employed.  ■  Several  drops  of  blood  most  be 

at  the  disposal  of  the  operator  to  get  a  sufficient  cohmred 
solution  to  fill  the  little  test-tubes  used  in  the  optical 
examination.  By  niodifyinj^'the  instrimu  nt,  and  introdutir.;; 
a  larger  tube  for  coni.^ininf;  the  hquid  to  he  examined; 
say  a  column  of  six  or  ei^ht  inches  in  length,  it  would  bu 
possible  to  discover  one  drop  of  scarlet  cruorine  in  a  pint 
of  distilled  water  without  much  d-fficulty,  a  quantity  m 
minute  that  no  perceptible  colour  could  be  visible  to  the 
unaided  eye,  and  no  other  method  of  analyst  trauld  be 
capable  of  detediog  it.  Quantities  like  theaeare  not  always 
to  be  had,  and  a  recent  well-known  case  in  whidi  I  had 
the  opportunity  of  first  using  the  mlcrasneetrosco^  in  a 
medico-legal  inquiry  would  have  altogether  failed  if  1  bad 
depended  alone  upon  this  "  fluid  spectroscope,"  as  nearly 
all  traces  ot  blood  stains  had  disappeared  from  the  weapon 
employed  by  the  murderer  in  conseauence  of  the  hatchet 
having  been  left  exposed  in  tlie  \i'ooas  near  Mountain  .Xih 
for  several  weeks  after  the  deed  was  accomplished 
(case  Reg.  v.  Robert  Coe,  Swansea  Spring  Assizes,  1866). 
It  was  only  on  the  removal  of  the  head  of  the  hatchet  that 
any  appearancea  of  blood  were  to  be  obtained  from  the 
surfooe  of  the  handle,  which  had  been  proteded  by  the 
iron  ring,  and  on  carefully  making  thin  seAions  of  these 
stained  portions  of  virood,  and  treating  them  with  distilled 
water,  a  few  drops  only  of  a  brownish  coloured  fluid  wsie 
obtained,  which  coagulated  and  became  discoloured  on 
boiling;  also  another  drop  when  placed  in  a  very  minute 
tube,  about  half  an  inch  long,  and  the  1th  of  an  inch  in 
diameter,  the  total  contents  of  which  tube  were  one  grain 
and  )rd  of  distilled  water,  gave  th.e  optical  absorptive 
bands  due  to  old  blood. 

This  little  drop  of  bloody-coloured  fluid  was  placed  00 
the  stage  of  the  microscope,  and  examined  witn  an  inch 
Boss  objective,  iUuminated  by  an  achromatic  eundenaer, 
and  the  microspecttoscope  was  inserted  into  one  of  the 
tubes  of  a  binocular  microscope  as  an  ocular  lens  would 
be  employed.  This  form  of  instrument  is  that  known  as 
the  Sorby-Brownin,^  spectroscope,  and  it  admits  of  gitat 
precision,  as  it  has  a  lateral  spectroscope  as  well  as  a  tcr- 
minalone.  These  twospectra  appear  side  bv  sidein  dit:  :  i  ! 
of  view,  and  being  pefedtly  parallel,  admit  of  examining 
substances  by  t\v'o  sources  of  light  at  the  same  time, or 
enable  us  to  make  comparisons  between  two  different  or 
similar  substances  at  the  same  time  and  by  the  same  kind 
of  illumination— ^e  two  nwctni  being  both  visible  with  the 
same  eye.  This  form  oi  inttmnent  is  very  aensitivu  (o 
small  quantities  of  blood ;  and  it  would  be  perfedkly  ea«y 
to  deleA  and  ocularly  examine  the  blood  contained  io 
the  stomach  of  a  rascally  "  tlea,"  and  even  dilute  it  with 
a  teaspoonful  of  water  without  losing  its  properties; 
especially  if  he  had  made  anything  like  a  decent  forage 
upon  some  sanguineous  individual.  But  other  forms  of 
spectroscope  have  been  adapted  to  the  microscope  by 
different  opticians  or  inventors.  One  great  obje^ion  to 
the  other  forms  const.sts  in  the  greater  complexity  of  the 
arrangements  and  the  variety  of  adaptations  to  be  made, 
rendering  the  observations  both  difficult  Mid  tfOOUeaoase, 
involving  great  loss  of  time,  and«  of  come,  paatly  flmlci<' 
plying  the  chanee  of  failure.  But  to  show  how  sinal|  a 
Quantity  of  blood  is  really  necessary  for  recognition  with 
this  instrument,  Mr.  Sorby  has  distindly  ODtained  the 
absorptive  bands  in  a  single  half  globule  of  dried  blood  ; 
in  order  to  obtain  this  result  the  object  was  illumi- 
nated by  a  powerful  achromatic  condenser,  and  one  of 
Smith  and  Beck's  new     obje^ives  was  employed. 

However,  without  having  gone  as  far  as  this,  my  own 
observations  have  proved  that  it  is  possible  to  obtain 
very  evident  results  from  less  than  one-thousandth  of  a 
grain  of  dried  blood,  the  colouring  matter  of  which  had 
been  dissolved  out  hy  one  drop  and  a  half  of  distilled 
water.  In  fmSt,  comparative  experiments  proved  that  in 
the  Mountain  Ash  case  the  quantity  of  blood  experi- 
aaenied  on,  and  prodnftive  of  conclusive  results,  did  aot 
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exceed  one-thousandth  part  of  a  grain  ;  and  the  justness 
of  the  sentence  was  afterwards  proved  to  the  satisfaction 
of  ail  parties  by  the  confession  of  the  prisoner  previous 
to  his  execution. 

However,  this  optical  or  micro-spectroscopic  result  was 
in  this  case  also  confirmed  by  the  microscopic  examination 
and  detection  of  the  blood  globules, as  well  as  by  the  chemical 
testing  of  the  solution  of  hiematine,  or  rather  red  haeroa- 
tine.  for  it  had  not  passed  to  the  extreme  state  of  change 
visible  in  old  dried  blood. 

It  is  somewhat  remarkable  that  though  various  other 
bodies  have,  to  the  eye,  all  the  appearance  and  colour  of 
blood,  yet  none  of  those  usually  met  with  have  any  spectra 
to  be  mistaken  for  those  of  the  various  forms  of  blood 
colouring  matters  herein  described.  The  generality  of 
soluble  red  colouring  matter  absorbs  more  or  less  of  the 
violet,  blue,  green,  or  yellow,  and  even  orange,  rays  of  the 
tpednim  continuously.  Some  wholly  absorb  the  spec- 
trum with  the  exception  of  the  red  ray  which  they 
transmit. 

The  well-known  sulphocyanide  of  iron  often  called  (and 
used  by  conjurors  and  by  chemists)  artificial  blood,  is  strik- 
ingly wanting  in  those  optical  absorptive  powers  or  bands 
to  indicative  of  cruorineorhxmatine  in  their  various  forms. 
Spedrum  analysis  is  cjipable  of  rendering  great  service  in 
chemical  and  pathological  enquiries,  as  by  means  of  the 
optical  speftra  blood  may  be  easily  recognised  in  urir.e, 
and  detcdled  in  some  forms  of  albuminuria,  even  if 
it  be  also  charged  with  the  colouring  matter  of  bile. 
Highly  jaundiced  urine  absorbs  all  the  blue  end  of  the 
tpcdrum,  but  as  the  green,  orange,  and  red  rays  arc  un- 
altered, the  two  bands  of  scarlet  cruorine  are  readily  seen. 
The  recent  menstrual  fluid,  when  dissolved  and  properly 
diluted,  gives  the  spectrum  of  scarlet  cruorine ;  so  does 
Qxine  mixed  with  menstrual  fluid  even  if  highly  bilious. 
Two  substances  only  have  been  found  comparable  in  their 
optical  effects  to  those  of  hxmatine, — a  dilute  aminoniacal 
solution  of  carmine,  and  a  similar  solution  of  cochineal  in 
ammonia,  which  colouring  matters  are  very  unstable  and 
fade  quickly.  In  both  these  liquids  the  same  colouring 
matter  exists,  as  carmine  is  produced  from  cochineal.  The 
two  absorptive  bands  are  much  broader  and  more  diffuse 

Chart  illustrative  of  Dr.  Heraf> 


than  any  of  the  optical  appearances  due  to  the  colouring 
matter  of  blood,  though  most  like  those  of  brown 
hxmatine,  and  only  a  novice  in  speiitruni  analysis  could 
possibly  mistake  the  one  for  the  other,  whilst  the  least 
attempt  at  chemical  investigation  would  pronounce  them 
different,  the  adlion  of  heat  alone  being  sufficient  to 
coagulate  the  colouring  matter  of  blood,  whilst  the 
cochineal  and  carmine  would  remain  unchanged.  Reducing 
agents  would  also  settle  the  question  definitely. 

Acids  immediately  change  the  colour  of  cochineal  solu- 
tions to  a  reddish  orange,  deficient  in  absorptive,  and  even 
a  spontaneous  coloration  will  take  place  in  the  ammo- 
niacal  solution  of  cochineal.  Solutions  of  carmine  are 
more  permanent.  Acetic  acid  produces  no  change  at  first, 
but  eventually  the  colouring  matter  is  precipitated.  Sul- 
phide ammonium  docs  not  alter  it  in  the  least,  nor  does 
the  alkaline  solution  of  protochloride  of  tin.  On  adding 
protochloride  of  .iron  and  ammonia  to  any  solution  of 
carmine,  the  colouring  matter  is  immediately  precipitated 
in  combination  with  the  oxide  of  iron  as  a  brown  or 
maroon  coloured  compound. 

But  one  great  safeguard  in  medico  legal  enquiries  will  be 
the  absence  of  cochineal  or  carmine  from  those  positions 
in  which  blood  may  by  any  possibility  be  found,  some 
cloth  fabrics  alone  being  dyed  by  a  mordanted  cochineal. 
Some  scarlet  clothes  also  are  of  this  charader,  and  the 
carmine  colour  being  fixed  by  alumina,  would  be  insoluble 
in  cold  water ;  whereas  the  cruorine  or  hxmatine  would 
dissolve  with  more  or  less  facility  according  to  its  age. 
It  is  evident,  therefore,  that  all  these  considerations  render 
the  dctcd^ion  of  blood  stain  by  spedrum  analysis  a  matter 
of  but  little  doubt  or  difficulty,  even  when  in  minute  quan- 
tities ;  and,  in  conclusion,  although  speiflrum  analysis  does 
not  go  one  step  farther  than  we  were  before  in  our  powers 
of  discriminating  human  blood  from  that  of  other  mam- 
malian, or  red-blooded  creatures,  yet  it  gives  us  greater 
facilities  of  demonstrating  the  presence  of  the  colouring 
matter  of  blood,  even  in  inconceivably  minute  and  almost 
invisible  proportions,  whilst  the  facility  with  which  the 
observations  are  made  is  a  great,  if  not  the  greatest  re- 
commendation to  the  employment  of  this  method  when- 
ever pradicable. 
ath's  Paper  on  the  Spectroscope. 


Red. 


Oranire 
Yellowr 


Green. 


Blue 


Blue. 


Indigo. 
Violet. 
O 

a 


•9 

2 

B 
P 


Red. 

Orange 

Yellow. 
Green. 

I  1 

Blue. 

Blue. 

Indigo. 

iViolet. 
O 

§: 

s 

■I 

a 

2 
3 


9! 
9 


I  In  tW*  Chart  eight  ipeAra  are  exhibited,  two  being  the  ordinary  solsr  speftra.  with  «cven  of  the  more  itrongly  marked  lolar  lines  drawn 
prpcodicaUrly  throueh  all  the  other  apc^ra  a«  indicei  for  the  real  poiitiun  of  the  varioui  absorption  bandt.  The  strong  black  b«jvds 
•ttudt  the  violet  ends  of  the  tpee^rum  (which  are  alio  ab&orbed)  show  the  amount  of  the  usual  absorption  of  red  fluid*  of  that  end  of  the 

n ;  but  all  the  pihcr  baods  arc  indicative  of  the  fluids  examined.  Digitized  by  ^OOglc 
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ON  THE  VENTILATION  OF  SEWERS.* 
By  Da.  W.  ALLBN  MILLER,  V.P.R.S. 

Dilcnr.htcliv".  i^'hilli.  r  the  chnrconl  ii:juiiijitiiv  impaiii 
the  ViiiiihitiL.n. 

This  could  be  deurnuncd  by  two  metliods,  viz.— <r.,  by 
sscertainiDS  the  ordinary  draught  of  air  in  the  ^cwcr 
when  then:  was  no  cbarcoaUand  then  ascertaining  tl  ^ 
amount  of  draught  «Aer  the  charcoal  had  been  intru 
ituLcJ  ;  i  r  b.,  by  analysinfj  the  air  before  ami  after  the 
iiUiodLutum  of  the  charcoal,  .-uid  ascertaining  whether  any 
<>en(>a>  rhminution  of  oxygeo  or  increase  of  carbonic  acid 
had  occurred. 

a.  The  variation  of  the  draught  of  air  in  the  sewer  was 
examined,  as  follows  A  pufi  of  smoke  was  produced  by 
firing  a  little  gunpowder,  and  ascertaining  the  time  oecn- 
pted  by  tlie  amoke  in  travelling  up  or  down  the  sewer  for 
a  known  distance.  This  method  answered  its  objedt  suf- 
ticit-niK  V. lH,  but  it  was  found  that  such  slifiht  causes 
intiiu  icd  tl;c  strcnfjlh  of  the  draujjht,  that  much 

K-ss  iiilorm.it.on  iit  value  wasohtauu  d  ;ii.in  had  been  anti- 
cipated, since  ii  was  found  that  thf  i!i:LLt:i>n  of  the  drauglit 
and  its  amount  were  liable  to  be  imLi  iLred  with  by  local 
accidents,  such  as  the  impcrfcd  closure  of  a  trap,  the 
variable  force  of  the  wind,  and  the  opening  or  shutting  of 
a  side  entrance :  so  that  the  ac\  of  entering  or  leaving  the 
sewer  for  the  purpo»L-s  of  experiment,  was  more  than  once 
found  to  reverse  the  dirciftiun  of  the  current  of  air  in  the 
body  of  the  sewer  during  the  observatbns. 

So  far  as  the  observations  go  they,  however,  show  that 
the  introduction  of  the  charcoal  into  the  boxes  produces 
a  sensible  retardation  of  the  current  of  air.  Indeed  any 
other  result  would  be  impossible. 

'l  lin-e  si'ts  of  cxj'i'nnu  nts  were  m.'iile  u;ni:i  l(i;s  iil.in  ;  , 
one  &et  before  the  ciiartonl  was  tntraduted,  and  tw  o  other 
sets  after  the  boxes  h-td  bi-i  n  Lh.uijcd  with  chartoal. 

The  average  nite  deduced  from  six  experiments  tsithout 
tki  ekartoiU  showed  a  current  movhig  at  the  rate  of  4,254 
foet  per  hour. 

The  first  set  of  trials,  conststin<*  of  three  experiments, 
a/tfr  the  introduetiott  of  the  churanil.  gave  a  current 
moving  at  the  av*raf»e  rate  of  j.jOj  kct  per  hour,  and  the 
second  set  of  triaN.  also,  an  average  of  three  experiments, 
showed  a  current  ui  .i.utij  feet  per  hour,  in  the  same  part 
of  the  sewer. 

h.  Eff*ct  of  the  charcoal  on  the  chemical  composition  of 

tht  air. 

It  waa  uoertained  by  dired  trial  that  air  passed  freely 
through  the  charcoal  in  the  traya,  bat  no  acwcr  o^ur  was 
ever  perceived  in  the  escaping  air ;  tboa{^  if  the  box  of 

charcoal  were  purposely  removed  from  the  ventilating 

shaft,  an  iinitiL-diatc  and  ]^oul-:Ti;I  riLlour  tif  sewage  was 
peiiicivod.  1  (ic  cl;aicual,  ilitirt-l'orc,  did  its  work  in 
absurbiii<;  the  offensive  produiits.  It  had.,  however,  no 
dirci^t  action  upon  the  atmosphere  in  the  body  of  the 
sewer ;  but.  indiredly  it  might  be  expected  to  impair  its 
quality  by  detaining  it  for  a  longer  period  within  the  sewer, 
thereby  causing  it  tO  lose  a  larger  portion  of  its  oxygen 
than  if  a  freer  current  of  air  was  maintained.  The  oxygen 
during  its  detention  would  combine  veith  part  of  the 
decomposing  refuse,  whilst  an  increased  amount  of 
carbonic  acid  was  to  be  looked  for  as  one  of  the  produAa 
uf  decomposition ;  besides  which  a  small  quantity  of 
uarburettcd,  and  occasionally  of  sulphuretted,  hydrogen 
migl-t  occur  :n  the  nioie  •  l.v^r.ant  pa'ts. 

Samjslcfi  iil  iiif  were  il;en.;u.'t;  wulitcscu  k>r  analysis  both 
before  and  after  the  introduction  of  the  cliarcoal. 

I'rom  an  average  of  eighteen  experiments  upon  the 
quantity  of  carbonic  acid,  made  during  the  month  of  May, 
before  the  charcoal  was  introduced,  and  before  the  lateral 
sewers  had  been  provided  with  flaps,  the  average  quantity 
amounted  to  cioS  parts  per  cent,  while  in  the  open  air, 
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the  average  may  be  tal-on  at  o  <  (o  part.s.  I'hc-  rrn.-an 
temperature  of  the  air  within  the  scwcr  during  this  period 
was  SOIL'S,  ranging  between  48"  a*  a  minimum  and  56*  aa 
a  maximum. 

The  mean  amount  of  oxygen  in  the  air  of  the  lewer  was 
for  the  same  interval,  from  an  average  of  six  experiments,. 
2071  per  cent,  the  proportion  in  the  open  air  being  «rg6.' 

After  the  introdutftion  of  the  charcoal,  the  qu  sntity  of 
carbonic  acid  was  found  to  have  risen  to  013J  p.irts  (ler 
I  K)  nf  ..T,  -.'cu-  ir.t  aii  tcnipL-rature  in  the  sewer  hsMnj;  11  sen 
to  56      W  ith  a  minimuut  01  52^,  and  a  maximum  of  6i''*5. 

The  average  amount  of  oxygen  was  aO'79.  No 
phurctted  hydrogen  was  present. 

As  a  general  rule  it  was  found  that  the  qu.iniity  of 
carbonic  acid  in  the  air  within  the  sewer  increased  in 
proportion  as  the  temperatare  rose  in  the  eewer,  and  it 
declined  again  aa  the  temperatare  fell. 

No  conneAioo  between  the  fluduation  in  the  amount 
of  carbonic  acid  and  the  variation  of  the  barometer 
could  be  traced. 

On  the  whole,  the  air  of  this  se.Mjr  w  .i«  n6t  seriously 
altered  by  the  obstru^llun  (Ji.ca?,uined  by  the  th.-irecil. 

Hut  though  this  sewer  in  the  Avenue  Road  ollcred  ^rc  it 
mechanical  facilities  for  carrying  ot:t  rxperimenls  of  this 
nature,  then-  were  e;rcumstances  detraded  from 

the  value  of  the  conclusions  to  be  drawn  from  the 
results  obtained  there.  The  flow  of  water  was  rapid 
(four  feet  per  second),  the  sewer  itself  a  clean  one,  «id 
the  openings  for  ventilation  numerous;  so  that,  thovgh 
it  was  quite  certain  the  use  of  Charcot  in  such  a  case 
would  occasion  no  dilBculty,  it  did  not  indicate  wfaetlwr, 
in  a  fouler  sewer  with  fewer  air  outlets,  it  WOUld  atill  be 
proper  to  use  the  charco.il  ventilators. 

It  was  thiTtd'oie  arr.in^ed  in  July  that  a  second  WJtVCr 
-liouhl  he  jdaceil  -juiler  exj^enment ;  and  for  this  purpoBO 
the  (ireat  Snittli  S':cet  sevv  er  WaS  judged  ^  if f.  LOVick 
to  be  particularly  t<uitable. 

The  register  thermometers  were  suspended  in  this  «^ewer 
in  the  Hrompton  Road  on  the  3rd  ofC3ctober,  and  samples 
of  the  air  in  its  ordinary  condition  were  taken  on  the  4th 
and  sth  of  the  month.  On  the  6tb  of  Odober  charcoal 
was  placed  in  all  the  boxes  la  the  ventilating  opeainM, 
and  samples  of  the  air  of  the  lewer  eoUeAed  aa  b«are,  nr 
analysis. 

An  u\  erac^e  of  six  samples  of  air  before  the  charcoal  was 
introduced  showed  that  the  air  in  its  normal  state  contained 
the  large  proportion  of  0*307  per  cent  of  carbonic  acid, 
with  a  temperature  ranging  in  the  sewer  between  57'  and 
6o%  with  a  n;eatj  of  58  "2. 

During  the  months  of  O^ber  and  November,  twenty- 
four  samplesof  the  airxvcieexaii^ned  after  the  introduaioo 
of  the  charcoal,  giving  a  mean  of  0*251  per  cent  of  carbonic 
acid,  with  a  mean  temperatuie  of  S3*'a,  rangjag  between 
agT's  as  a  minimum,  and  57**5  aa  a  Riaxiinam.  The 
dimmution  in  the  proportion  of  carhonie add  is  in  noway 
to  be  accounted  for  by  the  use  of  charcoal,  but  is  occasioned, 
no  doubt,  by  the  fall  in  temperature  which  took  place  as 
the  days  iieLanie  shorter. 

So  far,  therefore,  as  these  experiments  go,  even  in  this 
tide-locked  and  imperfectly  ventilated  sewer,  no  serious 
obstrudion  to  the  flow  of  the  air  through  the  ventilators 
was  produced  by  the  charcoal.  It  should  be  added,  that 
the  proportion  of  oxygen  after  the  introdu&ion  of  the 
chaTGoal  was  found,  on  an  aveiaije  of  four  experiments,  to 
amoant  to  20*7  per  cent.  This  sewef  was  free  ftom 
sulphuretted  hydrogen. 

The  introdudion  of  charcoal  ventilators  not  only  will 
i  tquae  a  large  outlay,  but  it  Involves  a  possible  risk  to  the 
safely  of  the  men  who  work  in  tlie  se  .\  ers.  Th.e  results 
appear  to  me  to  be  such  as  w  arr.int  a  t-y.  tent.alic  tri.il  e  f 
the  method  over  a  limited  ;,rea. 

1  lie  second  point  for  inquir}*  was  :  tht  frequency  u-ith 
which  the  chartoal  milt  requin  to  6€  ckmged  in  the  venti- 
lating boxes. 

As  yet  the  charcoal  put  into  the  ventilators  in  the 
Avenue  Road  sewtr  centiaaes  ia  a  pctfediy  cttcicaC 
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condition.   T  CTamiiied  some  of  the  charcoal  which  had 

bet'n  in  the  r,nl.  S;:c  i.;  ventilator  (the  lowest  point  in  the 
swcr  I'rom  the  .'ivcsiuc  Kond)  for  nearly  six  months.  It 
containid  neirly  one-fourth  of  its  weijjlit  of  moisttire,  but 
appi.ircd  .IS  thoijijli  dry  w'ltn  handled.  This  niois',i:ro 
had  been  condensed  in  the  pores  of  the  cliarcoal,  .ind  h.nd 
not  penetrated  the  box  from  the  road,  too  parts  of  the 
damp  thartoul  g;i\c  oil.  when  heated,  197  parts  of  water, 
and  aimall  quantity  of  an  offensive  amnioniacal  liquid. 
Nilniesvi-eie  also  found  in  iniall  quantity  io  the  produAs 
retained  iy  the  charcoal. 

The  charcoal  in  the  Great  Smith  Street  sewer  has  been 
in  us€  only  about  ten  \',  ccks.  It  i>  a  nii:ch  fouler  sewer, 
but  the  results  of  t!io  i\.itr.in:ai;jn  sliuv,  ll.at  it  is  still 
c.fictcnt,  although  in  onL-  t  r  t-vu  ::istances,  where  the 
traffic  is  considerable,  the  niud  has  worked  through  the 
covering,  and  gained  access  to  the  upper  layer  of  char..oal. 
The  lower  part  of  the  charcoal  was,  in  each  case,  clean, 
and  thi)U|^h  saturated  with  condensed  njOiBture,  it  still 
cAie^aUpr  purified  the  air  from  the  wwer,  which,  as 
diieft  tnal  showed,  paned  6eely  tbroi^  the  layer  of 
charcoal. 

I  exunmed  a  portion  of  the  charcoal  after  ten  weeks* 

ecposarc  in  the  ventilator  in  the  Kin<{'s  Road.    It  had 
abiorijed  37-2  per  cent  of  moisture,  and  the  water  which 
distilled  o£f  had  the  pecvliar  and  oflieatiiw  odoitr  of 

the  sewage  gases. 

The  charcoal  appc.irc  J  dry  :n  tl.c  tcitch,  although  it 
hid  Condensed  so  lar.'r  .1  pruportion  01  w.itcr.  The  im- 
portant practical  conclusum  is,  that  charcoal,  though  thus 
utarated  with  moisture,  duo  not  obstrat^  tlic  escape  of 
air,  which  it  ttill  efleaually  pnriites. 

3.  The  nu-chttHle«l  erroHgtuunta  hett  ada^Ud  to  the 
fvttloyment  of  ckartoat  air fUtrt. 

In  the  earlier  trials,  three  layers  of  charcoal,  each 
limit  two  inches  thick,  were  employed.  The  charcoal 
was  hroken  into  fragments  about  the  size  of  cob-nuts, 
ordin.iry  wood  charcoal  h«?ins;  used.  A  bushel  of  this 
cbareoal  weighed  i^lbs.  s'o  ,  an  1  tl  o  r^  crage  weight  of 
the  charcoal  in  the  three  tray.s  together  was  G^lbs. 

Expcriunco  >.ht)-.\(^d  that  some  modification  was  neces- 
sar)-  to  prevent  the  road  drift  from  working  in  ;  and  in 
the  Great  Smith  Street  sewer  a  single  tray  of  ch.-ircoal, 
6  inches  in  depth,  was  substituted  for  the  three  shallower 
trays  with  good  cffieQ. 
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CHEMIC.\L  SOCIETY. 
Thundny,  March  ^k. 

Or.WarR£x  ds  hA  RvE,  F.K.S.,ftc.t  Pf«Bident»  ia  the 

Chair. 

Thk  minute?  of  the  two  previous  i  t  i  tin  were'rcad  and 
Confirmed,  and  a  long  list  of  donations  to  the  librarj- 
announced.  Dr.  Schenk,  Mr.  Vesper,  nnd  Mr.  Gilbert 
W.  Child,  were  formally  admitted  as  l-ellows  of  the 
Society,  and  the  followin'^  gentlemen  were  duly  eleifled, 
vtx.,  dr.  Benjamin  H.  Paul,  8,  Grsky's  Inn  Square ;  Mr. 
Thomas  W.  White,  Ifield,  near  Crawly,  Souex;  Edward 
Dowson,  M.D.,  117,  Park  Street,  London.  Mr.  Reinhold 
Richter,  of  the  Rothamstead  Laboratory,  was  also  eleAed 
as  an  Associate.  The  candidates  proposed  for  admission 
were  John  Tyndall,  LL.D..  V.R.S.,  Fullerian  Professor  of 
Chcmi«'.rv  i;i  the  Koyal  Institution  of  Great  IJritain ; 
Frederick  Ciuihrie.  Ph.D.,  F.J^.S.  Edin.,  Le<birer  on 
Chemi<,try  in  the  College  of  Mauritius  ;  William  Branting- 
ham  Giles,  Chemist  at  the  Borax  Works,  Old  Swan, 
Li%erpi>ol.  For  the  second  time  were  read  the  names  of 
Mr.  R.  Calvert  Clapham,  Walker  Alkali  Company's 
Warti,  Neweaatle-upoQ-Tyne ;   XoBtomjee  Byramjett 


M.D..  Assistant-Surgeon  in  Her  Majesty's  Bombay 
Army;  inr!  Fdw  ard  Menzel,  Ph. D.,  recommended  by  the 

Council  to  become  uu  Associate. 

The  names  of  oflBcen  and  other  members  of  Conncil 

proposed  for  election  at  the  anniversary  meeting  on 
the  30th  of  March  were  announced.   For  President,  Dr. 

Warren  de  la  Rue,  I\R.S.,  F.K.A.S.  S.c.  Fo.-  Vice- 
Presidents,  Dr.  L.  iiankiailil.  F.R.Si.,  auJ  Dr.  J.  H. 
Gilbert,  F.R.S.  For  Foreign  Secretary,  Prof.  F.  A.  Abe!, 
F.R.S.  New  Members  of  Council: — Dr.  E.  Atkinson, 
Dr.  E.  J.  Mills,  Mr.  W.  H.  Pwkin.  F.R.&,  and  Mr.  John 
Williams. 

Professor  J.  A.  Wanklv.n  read  a  paper  '*  On  the  Action 
e/O.iiii.j.ji,'  Agents  on  Organic  Covipounds  in  Prestmi  0/ 
I-'xt\  ii  vj  Al.kiili,"  of  which  Mr.  E.  T.  Chapman  and  him- 
self wciL-  joint  authors.  Parti.  Ammonia  evolved  by 
Alkaliite  Pirmtmgtnintes  acting  on  Orgamt  Nitrogenous 
Cem/Mutnds.^  It  has  already  been  shown  in  previous 
communications  that  albumen  evolves  ammonia  when 
submitted  to  the  adion  of  alkaline  permanganates,  and, 
further,  it  is  asserted  that  this  ammonia  is  perfeAly  con- 
stant in  quantity,  and  always  proportional  to  the  amount 
of  albumen  employed,  although  the  whole  of  the  nitrogen 
does  not  take  this  form.  The  authors  have  now  extended 
thi.*;  c:i  to  organic  nitrogenous  substances  in  general, 
and  liiid  ilic  action  to  be  definite,  yielding  proportions  of 
ammonia  varying  with  the  nature  of  the  body  .ndcd 
upon,  and  sometimes  the  entire  quantity  was  obtained.  A 
number  of  typical  substances  were  seleAcd  for  examinao 
tion,  with  the  following  results : — 

Class  I.  Bodies  famishine  the  whaU  of  the  nitrogen  in 
the  form  of  ammonia  :  amylamine,  di-amyiamine,  aspara- 
gine,  pipcrinc,  piperidine  (sulphate),  naicotine,  diphenyl- 
tetrnmuie,  and  hippuric  acid. 

Class  H.  Organic  bodies  which  evolve  ha!/  tiic  con- 
tained nitrogen  in  the  form  of  amnuini.i.  :  r.iL^rphinc, 
codeine,  strychnine,  methyl-strychnine  ^iudidei,  papave- 
rine, :;ruLi;:i-,  quinine  (sulphate),  cinchonine  (sulphate), 
nicotine,  naphthylamine,  toluidine,  and  rosaniline  (acetate). 

Class  III  Creatine,  which  gives  olT  one-third  of  its 
contained  niuogen  in  the  form  of  ammonia  upon  dis- 
tiilation  with  the  alkaline  permanganate,  is  conceived 
to  contain  the  remaining  two-thirds  in  the  form  of  urea, 
which  by  previous  e«periment  was  found  to  give  only 
nitrogen  and  nitric  acid.  It  is,  therefore,  ci included  that 
sarcusine,  which,  together  with  the  elements  of  urea, 
make  up  the  original  creatine,  will  furnish  the  whole  of 
its  nitrogen  as  ammonia,  -a  supposition  which  awaits 
tho  confirmation  of  dired  trial. 

Class  IV.  Theine,  gives  oK  one-fourth  of  the  nitrogen. 

Class  V.  includes  bodies  which  evolve  various  propor- 
tions of  nitrogen  In  the  form  of  ammonia,  too  paru  of 
uric  addjgive  about  7pafts  of  ammonia ;  caseiae7*6pafti» 
dry  albumen  about  10  parts,  and  gelatine  127  paru  (»f 
ammonia.  Picric  acid,  as  the  type  of  a  tiitro-cooipoundt 
■:\^  >  no  ammonia  on  treatment  with  alkaline 


gaaatc. 

The  authors  fin.illy  conclude  th.it  nitro-nitrogen  docs 
not  give  ammonia;  that  .innJo-cn,  imidogen,  and 
perhaps  nitrogen,  are  evolved  in  tiie  Uirin  of  ammonia 
from  organic  bodies  derived  from  marsh  gas  and  its 
hoinologues.  Compounds  derived  from  hydrocarbons 
below  marsh  gas  do  not  give  up  tlte  whole  of  the  nitrogen 
as  ammonia.  The  anomalous  results  ohbdncd  in  the  case 
of  urea  are  explained  by  the  circumstance,  that  no  oxida* 
tion  of  this  substance  is  possible  without  destruAion  of 
the  amidogen.  The  authors  reserve  the  ftUi  consideration 
of  the  residual  nitrogen  (in  cases  where  there  fs  any),  and 
of  other  compleinent.-ii  \  prod-act  ^  nf  the  cxaiatron. 

.\  short  discussion  tiicii  to>jk  jila^e,  li  u  '.ni^  reference  to 
the  means  of  purification  of  distilled  v.ater  an  1  the 
application  of  the  Nessler  test,  in  which  Mcssrb.  Dugald 
Campbell,  Wanklyn,  Chapman,  and  Thorp  took  part. 

TKe  President  exhibited  some  interesting  examples  of 
pbosphorescent  salts,  nnangad  in  series  so  as  to  boitMn 
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the  cdoan  in  tlw  totw  medraiii.  A  batterlly  alto,  with 
gorgeous  wing^  extended,  was  construAcd  by  placing  the 
vanona  talts  in  patches  against  a  glass  plate.  These 
illustrations  were  the  work  of  M.  Gaific,  and  wort-  said  to 
have  been  prepared  from  tlio  sulphates  of  bariuni,  talcium. 
&C.,  reduced  bv  hcatinj;  with  carbon  to  the  state  of 
sulphides.  To  htan  iht  pho-phorci^tctu  activity  of  these 
salts  thi-  frames  were  cxpo'-c'l  ti>  the  intense  light  given 
out  during  the  combu>tinn  cif  about  six  inches  of 
magnesium  ribbon.  'The  rhrn<tir.on<_in  was  txiui^ited 
with  good  effed  in  the  mceling  rooni  a/tcr  the  gas-lights 
faad  been  lowered.1 

A  "  Note  on  Dr.  Frankland't  Pnnrs^  of  WaUr 
Analysis"  was  read  by  Mr.  E.  T.  Ch.ip:  laa.  The 
author  calls  in  fjiicstiiin  ilu-  avCur.Ti\-  of  the  method 
lately  proposed  for  the  de:  tructi.jii  oi  lutr.iiL-s  in  natural 
waters,  by  evaporating;  with  aquctuis  sulpliurous  acid, 
even  when  perchloride  of  won  or  plinsphuric  atid  is 
added  to  the  portion  of  liquid  undir  ticatinent.  The 
The  objections  raised  were,  firstly,  that  the  decomposition 
was  incomplete  ;  and,  secondly,  that  ilic  sulphuric  acid 
formed,  or  other  free  acids  present  in  solation,  would 
decompose  a  portion  of  the  organic  natter  and  entail  a 
loss  of^carbon. 

Mr.  CiiArMAN  then  proceeiU  a  to  read  .i  "  AV.V^««  thf 
EitimaHon  of  Nitrii  .-Uii!  m  PalahU  Waiirs."  This 
analytical  mfihod  (U  penil',  upon  the  reiiuiiion  of  the 
nitric  ,acjj  to  aniinonia  by  tlie  aCiioii  of  na^CLiu  li\drogen 
— a  condition  prai  iitally  ensured  by  disiiliiitg  the  water 
with  pure  cau5.tic  soda,  to  expel,  in  the  first  instance,  any 
ready-formed  ammonia,  then  cooling  the  contents  of  the 
retort  and  introducing  aluminium  foil,  which,  daring 
solution,  effeds  the  redudiion  of  the  nitrates  to  ammonia. 
After  standing  for  several  hours  heat  is  again  applied, 
and  the  distill.ition  proceeded  with  t:ntil  no  more ammooia 
comes  <ner.  The  amount  of  the  latter  is  ascertained 
either  by  the  Nessler  test,  or  the  method  of  titration 
with  standard  acid.  The  possible  occwtence  of  nitrates 
in  the  caustic  soda  employed  ii  to  be  guarded  against, 
and  aome  special  precautioni  an  taken  for  the  purpose  of 
avoiding  lost  of  ammonia  bgr  diffntioa  of  air  into  the 
apparatus. 

Dr.  W'll  I  [AM'.o.N  inquired  wlu  tliir,  in  proceeding  to 
efiecl  tile  desirui  tjon  of  nitrates  by  sulphurous  acid  in  the 
preven(^e  of  proto-salts  of  iron,  Mr.  Chapman  had  cxartly 
adheied  to  the  proportions  of  these  re-aeents  prescribed 
by  Dr.  Frankland  ? 

Mr.  CHArMAN  said  he  had  used  even  double  the  quantity 
of  sulphurous  add  without  completely  decomposing  the 
nitric  acid. 

Dr.  Oni.iNt.,  in  rising,  said  tlirst  lie  w.is  not  .-ihmit  to 
ofiTer  any  testimony  as  to  the  truth  <>r  inaccuracy  of 
either  of  the  proposed  nii-thoils  of  determining  nitric  acid  ; 
that  point  would  be  ascertained,  not  by  discussion,  but  by 
patient  investigation.  It  appeared  to  him  possible  that 
both  methods  of  operating  would  give  suciessful  results 
if  all  the  prescribed  conditions  were  fulfilled.  On 
referring  to  Dr.  Frankland's  published  paper,  which  he 
held  in  his  hand,  he  found  recorded  a  specific  experiment  in 
which  a  water  containing  nitrate  was  treated  with 
sulphurous  acid,  evaporated  to  dryness  in  vacuo,  and  the 
raaidue  afterwards  burnt.  As  the  retult  of  the  comfausUon. 
no  trace  of  nitrogen  waa  obtained,  and  this  evidence 
aeemed  to  be  periealy  conclusive.  He  admitted  that 
apparently  triftiiw  nooilications  in  the  mode  of  cond uc t i n  ^ 
an  expeitownt  might  sometimes  influence  the  result,  aad 
this  uiowed  the  necessity  of  thurouf^hly  working  out  a 
process  before  submitting  it  to  public  criticism.  For  his 
own  part  he  could  not  help  savint;  that  the  new  methoiis 
lately  proposed  by  Messrs.  VVanklyn  and  Chapman  would 
have  met  with  a  more  welcome  reception  at  the  hands  of 
chemists,  if  the  result-s,  instead  of  hcin^  published  piece- 
meal, had  been  kept  back  until  a  complete  and  thoroughly 
vorified  systam  of  analysis  had  been  worked  out. 


Ptafetsor  Wanklvh  repudiated  the  accusation  of  having 

brought  for\vard  his  method  of  analysis  prematurely,  by 
asserting  that  all  the  details  published  in  June  last  had 
been  confiinied  by  evkleiite  since  obtained.  He  used 
now,  instead  of  a  litre  of  water,  only  half  a  litre  for  the 
distillation,  and  m  other  trilling  rcspe<fls  had  iniproved 
the  process.  He  v.  nulil,  however,  insist  upon  the  truth  of 
the  ieadm;;  .ixium,  th.it  the  amount  of  ammonia  obtained 
was  ahvaya,  ptoporiion.il  to  the  "  badness  ''  of  the  water, 
and  the  method  was,  therefore,  in  all  cases,  appUcAbie. 

Professor  Adi:i.  said  that,  upon  the  fir.st  appearance  of 
Messrs.  VVanklyn  and  Chapman's  method  uf  analysis, 
he  had  felt  it  his  du^  to  inquire  into 'the  applicability  of 
the  new  proccu  ;  bat  he  aoon  found  that  modifkauons 
were  to  be  introduced,  and  that  statements  made  in  one 
paper  were  contradided  in  the  next.  He  bad  failed  in 
arriving  at  such  definite  results  as  would  enable  him  to 
adopt  the  process  in  its  present  form,  and  he  entirely 
ai:rec'd  with  Dr.  Odiing  in  considering;  that  the  authors 
luid  laid  themselves  0|ven  to  the  ai-cLi  ation  of  havmj 
published  their  paper  somewhat  prematurely. 

After  a  few  words  from  Mr.  Ciiai'Man,  the  President 
invited  Mr.  VV.  H.  Perkin  to  read  his  paper  "On  tht 
Hydride  of  Actto-Salicyl."  In  the  present  communica- 
tion, the  author  gives  a  fuller  account  of  the  hydride  of  ' 
aceto-salicyl,  the  formation  of  which  was  mentioned  in  a 
previous  paper  when  Ueating  of  the  attilicial  produ<5lion 
uf  coiimarioc.  The  body  in  question  was  prepared  by 
a<3ing  with  acetic  anhydride  upon  the  hydride  01  todinm- 
salicyl  in  the  state  of  nne  powder  suspended  in  p«»e  ether. 
After  tMrenty.four  hours*  contad  the  etherial  fluid  waa 
evaporated,  and  furnished  a  white  satin-like  crystalline 
mass  upon  cooling.  It  is  possessed  of  aldehydic  properties, 
and  has  the  following  composition  : — 

fCOII  1 
C,HsOj  =  I  1  I 

;  c.rijO,  -j 

By  digesting  this  produdt  with  more  of  the  acetic  anhydride, 
another  crystalline  body  is  formed,  which  fuses  at 
too" — loi^C,  and  contains  the  elements  of  the  two  sub- 
stances which  give  rise  to  its  prodndUon.  Its  fomnila  i« 
then— 

The  rest  of  Mr.  Perkin's  paper  i«  devoted  to  an  account  . 
of  the  formation  of  coum.-^rin*-.  from  which  it  appears 
that  this  body  is  only  foKiie  l  ■  .  hen  acetate  of  sodium  is 
present,  together  with  the  other  ingredients  used  in  ita 
produ(iiiion  ;  tl^is  apparent  anomaly  ia  explained  by 
assuming  the  formation,  in  the  first  instance,  of  the 
sodium*salt  corresponding  to  Gerhardt's  "  anhydrous 
bincetatc  tif  potassium." 

A  paper  ■  On  tht  Absorbllun  of  Vapours  by  Charcoal," 
by  John  Hunter,  M.A.,  of  Queen's  C  o!Ie::e.  Belfast,  was 
read  hv  the  Secrettrv.  'J'hiK  communicaiitm  rc5.iime<~  the 
S  I'jjea  of  a  previou-  expel  imenlal  enquir)",  and  dL>,jribes 
the  amount  of  mixed  vapours,  as  well  as  of  a  number  of 
new  substances  in  a  slate  of  vapour  absorbed  by  a  know  n 
volume  of  cocoa-nut  charcoal,  under  varying  circumstances 
of  temperature  and  pressure,  Among  the  substances 
examined  were  the  following: — Hthylamine,  iodide  of 
ethyl,  acetate  of  methyl,  oxalic  ether,  hydride  of  salicyl, 
salicylic  acid,  iodide  of  amyl,  iMphthaline,  camphor, 
nitro-benzol,  bisulphide  of  carbon,  alcohol,  acetone,  and 
rni  th\  tic  alcohol. 

T  he  next  paper  rr.nl  w  is  (Jn  Ilu-  Oicurrmcc  of 
Prismatic  Ars,K;viis  .K...',  by  Mr.  Frederick  Clavuet. 
The  dimorjihi  .ni  of  .irscmuLS  acid  was  diiscovered  bv 
VVfihler,  uho  found  1:1  tlie  I'lir  of  a  rcverher.itorv  furnace 
crystals  cjf  this  substance,  produced  by  sublimation,  which 
u  ere  no;  octohedral.  The  author  exhibited  a  fine  sample 
ut  a  product  naturally  formed  in  fissures  of  an  arsenical 
pyrites  ore,  occurring  in  the  San  Doming  mines,, 
Portugal.  This  proved  oq  analysis  to  be  iNgrtiaoM^i^iOOg 
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acid  is  the  form  or  thin  plates,  similar  in  appearance  and 
MnidniC  to  the  mineral  seienite,  and  havinr;  a  beautiful 
pnrijrlttttre.  The  ftpecific  gravity  was  found  to  be  3-85, 
ud  hardneM  2*5.  An  analysn  of  the  ore  tc  given,  (mm 
which  it  appears  that  arsenic  occurs  to  the  extent  of  0*47 
fef  cent,  and  copper  about  3  per  cent,  with  a  host  of 
fthcr  nict.iK  in  sn  nllrr  quantity,  including  a  trace  of 
iJviJJ.uni.  I  liuic  are  indications  in  the  mine  of  a  stow 
process  of  oxidation  having  been  >:<>in^  on  for  man  y  yenrs, 
andihr  mineral  from  which  the  arycnious  auid  was  taken 
reru.iinrd  quite  hot  to  the  touch  after  it  had  been  raised 
:fi>iTi  tUc  workintj^.  The  substance  in  (|iie.stitin  is  believed 
to  be  the  result  of  a  very  slow  process  of  sublimation,  and 
(be  form  i»  probably  modified  by  the  sulphurous  atmo- 
»phere  pervading  those  parts  of  the  mine. 

Professor  WARiNGTriN  Sm  ,  1  u.  ;i  i\ ir.i;  been  invited  to 
speak,  said  he  was  not  coii\Lr:.j..[;L  \'.,tli  ihc  locality  where 
these  crystalB  were  found,  but  from  the  full  description 
^ivcn  by  the  author  he  thou^jht  it  probable  that  his 
sp«cuIations  re;^arding  the  origin  of  the  substance,  were 
corrcd.  It  was  interesting  as  furnishing  evidence  of  the 
dioMMphism  of  aiaenious  acid,  since  two  kinds  of  oxide  of 
aalinooy  were  previously  known. 

The  next  paper  was  by  Dr.  Stenhouse,  on  the  "  Action 
of  .Y.'.'r.\-  Adtl  on  Picrttmic  AcU!"  The  luril^ir  recon- 
cile* the  conflicting  statement:;  rerjarding  iIil  iiauire  of 
the  products  of  this  aiftion  by  piiowing  that,  according  to 
the  degrees  of  concentration  of  the  .'icid  employed  and 
luroperaturc  reached,  the  products  are  a  mixture  in 
variable  proportions  of  picric  acid,  and  the  diazodinitro- 
phcnol  of  Cireiss.  When  much  nitrous  fume  is  evolved 
the  latter  substance  is  the  principal  product. 

An  important  communication  "  On  C7r/<'r(t»i/.— Part  I.,"' 
by  the  same  author,  was  then  road.  In  following  the 
best  method  described  for  the  preparation  ttf  cldoiaril 
tVom  phenol,  that  of  .A.  \V.  1  Iof:n;'.nn,— the  substance  is 
never  produced  in  the  theoretical  proportion,  but  by  super- 
adding a  treatment  with  chloride  of  iodine,  the  red  nil  and 
icrchlorquinone  become  almost  completely  converted  into 
cfaloranil.  which  can  thc-n  be  purified  by  solution  and  crys- 
tatlisation  from  warm  benzol.  The  oG^on  of  hydrochloric 
acid  and  chlorate  of  potassium  upon  picric  actd  gave  but 
a  small  proportion, — onC'eiglith  of  the  theoretical 
quantity — of  chloranil,  the  chief  produdl  being  chloro- 
)iicrin.  For  the  preparatitjn  of  St-idi-ler's  chltirhydranll 
Dr.  Stenhouse  directs  that  the  ciiloraiiil  slirndd  be  tre.iti  <1 
v.ith  moderately  strong  hydriodic  acid,  and  about  one- 
ic-nth  bv  weight  of  ordinarv  phosphorus  fur  uhuut  half  an 
hour,  the  pri  -lu  t  iii  11;  v.  ishcd  with  eold  water,  and 
cryatailised  from  boiling  aicohol.  Ily  the  action  of  sul- 
phennis  acid  on  chloranil  susjiendt-il  in  boiling  u  nter,  tlu- 
aothor  remarked  that  other  products  besides  chiorhyJranil 
mete  formed.  Free  acids  (sulpbtiric  and  hydrochloric) 
wmained  in  solution,  which  were  separated  or  neutralised 
with  carbonate  of  lead,  and  sulphuretted  hydrogen  passed 
throu^  the  li4|ttld  precipitated  the  heavy  metal,  and  left 
Mill  in  sohition  an  organic  compound,  which  wan  re- 

'ikrcil  rv  i  \u]uu.uion  to  dryness  and  sublii.. 
a  pir.it:iii  butli  lii- jU'd  to  I20"  C.  Lustrous  '..ere 
tlius  obtained  which  proved  on  an.ilysis  to  be  lerchlor- 
hydroquinonc.  CtCl^HiO,.  This  treated  with  nitric  acid 
furnished  tcrchlorquinone  CcCljHO^.  A  modification  of 
this  process  will,  it  is  expeCied,  eive  the  bichlur-  and 
chlor-qainioae  in  a  state  of  purity.  The  author  concludes 
with  some  observations  00  terchlorquinone  and  the  bromo- 
derivative.'whicb,  not  yet  analysed,  is  believed  to  be 
CsCljBrO,. 

Time  did  not  pcfB^il  of. the  reading  ol  llic  r.i;;-.t  paper, 
but  Mr.  Chapman  made  a  short  verbal  statement  of  its 
contents.  It  is  entitled,  "  Action  of  Zinc  Ethyl  on  Sitrous 
and  Sitric  Ethers,"  by  E.  T.  Chapman  and  Miles  H. 
Smith.  The  author's  compared  the  a<5tion  of  zinc  ethyl  to 
ilsat  of  nieials,  and  show  that  when  operating  upon 
nittites  the  residual  produAs  are  nitrogen,  nitric  oxide,  or 
thviatnaicdiateoKiw  NxO.  When  ading  with  sodivm 


upon  nitrite  of  amyl  a  black  substance  is  formed,  which 
has  but  a  transitory  existence,  and  is  believed  to  he  the 
nitride  of  sodium,  NNaj.  Undiluted  zinc  cthyl  attacks 
nitrite  of  amyl  with  great  violence,  bursting  into  flame 
when  placed  in  contad  with  it,  but  if  p-^cvioiisly  diluted 
with  ether  its  atlion  may  be  coniro.lnl.  .<r.;l  gives  rise  to 
the  praduAion  of  nitric  oxide  gas  and  a  honcy-like  solid 
mass  bdio'cd  to  have  the  follow  ing  compobitton 


2nC.H5l  o  ^  C,H.  Q 
C5H II J        ^'.'■^^ ' ' ' 


This  decomposed  by  water  gives  hydrated  Oxide  of 
zir.> ,  In  !nde  of  ethyl,  anil  aniylic  .ilcohol.  If  the  zinc 
ctiiyl  be  used  in  excess,  there  is  formation  of  I-'rankland"s 
dinitro-e'.hylate  i>f  zinc.  In  proof  of  this  the  barium,  and 
subsequently  the  copper  salt,  were  prepared  and  .analysed. 
When  only  a  small  proportion  of  ether  was  employed  to 
moderate  the  aaion,  the  following  change  occurred  ;— 

ZnO 

The  Iriethylamine  was  recogniscil  I  v  iis  pos', cr  of 
neutralising  acids,  and  of  giving  by  limited  oxidation  only 
acetic  .tcid.  with  consumption  of  the  proper  amount  of 
oxygen.  The  reaction  between  pure  zinc  ethyl  and 
nitrite  of  amy!  was  characterised  as  giving  a  mixture, 
v/bich,  when  heated  only  to  4o''C.,  suddenly  exploded 
with  a  degree  of  violenee  ansurpassed  by  any  fulmi- 
nating compound  of  which  the  authors  had  pievioas 
ercperience. 

The  Secretary  g.v.  c.  lU'tice  that  011  tlr-  :ir->  t  occasion, 
iQih  instant,  Mr.  Chnnce  will  deliver  a  lecture  "  Oil  the 
ManiiJ/h  lnri  0/  (itii^:^ ,-"  and  that  Frofessor  Kolbe,  who 
w  ill  then  be  in  London,  will  give  a  short  account  of  "  The 
Dir.ct  Tnttsformation  «f  Carbomle  of  Ammonia  into 
Una.-' 

A  vote  of  thanks  was  passed  to  the  .authors  of  the 
several  communications  read,  and  at  an  unusually  late 
hour  the  meeting  was  adjourned. 
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1  V;;.  /(i,Vi'  AlkuloiJsi 

At  one  of  the  recent  meetings  of  the  Royal  Society  of 
lidinburgh,  a  very  interesting  paper  was  read  by  Ors. 
Cram  Brown  and  T.  R.  Fraser,  upon  the  influence  of 
dinCk  chemical  addition  upon  the  physiological  action 
of  substances.  This  paprr  i^  the  first  of  a  si'ries  which 
may  b*'  expeCl'  i|  i.i  ; lirciw  great  light  upon  one  of  the 
nii>ist  iiittn-stiii  4  tjiH  .Ations  which  can  suggest  ihenisclvL-s ; 
viz..  the  relation  existing  between  the  chcniical  constitu- 
tion and  the  physiological  action  of  medicinal  and 
poisonous  substances.  That  such  a  relation  must  exist, 
we  can  have  no  doubt ;  and,  indeed,  attempts  have  been 
made  by  some  to  establish  the  relation  Ir  certain  cases. 
Hitherto,  however,  the  subjed  has  not  jreoeived  that 
systematic  investigation  which  it  It  now  receiviog  at  the 
hands  of  the  authors  of  the  paper. 

In  order  to  arrive  at  any  accurate  knowledge  as  to  the 
influence  w  hich  chemical  constitution  exerts  upon  physio- 
logical action,  it  w-ould  ajipcar  to  be  desirable  to  take 
substances  having  a  very  definite  and  energetic  physio- 
logical action,  and  thi;n  to  perform  upon  them  a  chemical 
operation,  having  for  its  objeC^  the  promotion  of  a  duiimte 
change  in  the  constitution,  and  to  examine  the  modifica- 
tion which  the  physiological  .tdion  has  uiKtellgDnc.  Such 
has  been  the  plan  which  the  authors  have  porsued ;  the 
bodieswhich  tbi^have  choten  for  examination  aietlic  noi« 
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active  of  the  vegetable  alkaloidss,  nnd  the  chemical  opera- 
tion, of  V,  liich  they  h:ivc  studied  tlic  cilccl,  has  been  the 
dirixt  aiUlitiijii  nl'  iodide  of  inrtlnl.  It  w.^s  sl.owii  l>y 
I  low  that,  \\  hi.n  itidide  of  lueiliyl  acitr;  ujtu:!  >:rychnia, 
hviKi.i,  tnni]^hi-i.  and  tnhir  .ilk.ilniiis.  it  r.dd':i  itself  li) 
llu-m,  .Tnd  hcautiU-.l  trj stall ii'.e  Imdics  arc  produced  whieii 
dilTer  tonsidi-rab'. y  in  tharacter  from  the  suits  of  the 
al'Kriloids.  '1  he  .liuiiors  li.ive  already  examined  the  phy- 
viologicai  net  ion  of  the  bodies  produced  by  the  addition 
of  iodide  of  nu  thyl  to  strychnia,  bructa,  morphia,  thebaia, 
Codeia,  and  nieotia. 

Tlie  iodide  of  inethyl  strychnium  is  prepared  hy  first 
treating  finely  pulverised  strythnip.  with  a  solution  of 
carhi>nate  of  potash  in  dihue  akohoi.  and  then  adding 
an  excess  of  itidiJe  of  ir.etbyl  r.ii\L-d  \\itli  abciit  its  own 
voltiRie  of  retulu-d  spirit,  and  digesting;  in  a  flask  for 
twenty-four  hours.  The  spirit  b  thereafu-r  distilled  olT. 
the  residue  dissolved  in  wntcr,  and.  eryKtaHist'd.  It  is 
well  knov^n  that  doses  uf  str>-chnia,  varying  from  one- 
twentieth  to  one-tiurtieth  of  a  gxain,  rpiiidly  produce  io 
rabbits  most  violent  convulsions,  and  in  a  few  mintrtes 
kill  the  animal ;  the  phenomena  produced  beinf;  due  to  a 
localisation  of  its  action  on  the  cord.  It  was  found  that 
twelve  {grains  of  iodide  of  ncthyl  strychnium,  when 
administered  (by  subcutaneous  injection)  to  rabbits 
wcii^hin;;  three  pounds,  produced  no  i  flcc^  whatever. 
I''ifteen  grains  produced  symptoms,  and  tivs-ntv  killed; 
but  the  animal  died  with  symptoms  ;ihi  :  'Ji-r  different 
from  those  produced  by  strychnia.  In  place  of  violent 
and  Spassnodic  convulsions  and  muscular  r:E;idity,  the 
appearanceswereHhose  of  paralysis  with  cromplete  general 
flaecidity.  The  spinal  motor  nerves  ivere  either  paralysed, 
or  speedily  became  so  :  and,  instead  of  the  speedy  occur- 
rence of  muscular  rigidity,  the  muscles  remained  flaccid, 
contractile,  and  alkaline  for  several  hours.  In  short,  by 
tlie  addition  of  iodide  of  methyl  to  strychnia,  the  toxic 
properties  of  the  latter  are  diminished  about  i^o  times  ; 
and  the  body  produced  possesses  the  physiological  action 
of  curare ;  viz.,  paralysis  of  the  end-organs  of  the  motor 
nerves. 

Similarly.  Brown  and  Frascr  have  uiscovereJ  that  the 
toxic  properties  of  brucia,  thebaia,  and  codeia  are  im- 
mensely diminished  by  the  addition  of  methyl ;  and  that 
the  bodies  produced,  instead  of  being,  as  all  three  ol 
these  alkaloids  are,  stron  ^ly  ccnvuhent,  possess,  on  the 
cor,ti,.ry.  the  physiolo;;:eal  aC\ion  of  curare.  Morphia,  as 
is  V.  lU  known,  possesses  both  soporific  and  convulsent 
properties;  its  toxic  action  is  much  u:mini:hed  by  the 
addition  of  iodide  of  methyl ;  its  convulsent  action  is 
destroyed,  but  its  soporific  action  remains.  Tlie  al'o\e 
arc  amon  gst  the  chief  results  which  have  been  obtained 
by  the  authors,  and  appeared  to  possess  such  interest  as 
to  warrant  my  drawing  the  attention  of  your  readers  to 
%hiem.—Jtritish  Meditttl  jfowmal. 
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On  liie  17th  of  I'ebruary  the  Acaderiy  ^v."''^  informed, 
by  the  President,  of  the  loss  it  had  siii  t.iined  in  the  death 
of  two  distinguished  savants,  Sir  David  Brewster  and 
M.  Leon  Foucault. 

M.  Pasteur  pi«sented  a  p.imphU-t.  entitled  "A  Study 
of  Vinegar:  its  fabrication,  .-iccidents.  and  the  means  of 
pr<;ventinj^  thein.  \ew  <>bsi:r\ ,u ions  ujion  the  pieserva- 
tiim  of  wines  by  subjectint;  tl'.em  to  lie.it." 

MM.  Pierre  and  I'uchot  ]-resented  a  men»oir.  entitled 
"  Experimental  icscan;he$  on  the  produces  uf  the  dis- 
tillatioD  of  beet  root." 


M.  Chacornac  addressed  a  note  concerning  the  intimate  ■ 

c:  ;.  ti'ution  of  li<(ht  and  the  formation  of  nebula.-. 

M.  I'hipiton  Sent  a  note  on  some  luminous  plienomena 
which  .icconipany  meteoric  showers. 

.M,  Hou/eau  sent  a  note  on  oxygenated  water  con- 
sidered as  not  bein^^  the  cause  of  the  alteration:!  induced 
by  the  atmosphere  in  litmus,  and  iodide  of  potassium  and 
starch  paper  as  ozone  tests. 

Experimental  researches  on  the  employment  of  salts  of 
potash  in  agriculture  was  the  subject  of  a  note  by 
M.  Deherain ;  and  there  was  a  note  on  the  qualitative 
and  quantitative  examination  of  rye  flour;  and  of  aico-- 
holic  li(].ii  1  .  '  ■■■  means  of  chloroform,  fr.in  ?.T.  Rakowitsch. 
These  arc  all  the  communications  rePitini;  tu  chemistry 
brou;;hi  before  the  Academy  at  this  s  .7^., .  ;  there  were 
several  physiological  papers,  aniung  others  one  upon  the 
nature  of  vaccine  vinis,  which  elicited  consideraole  dis- 
cussion. 

I  be  memoir  of  MM.  Pierre  and  Puchot,  communicated 
by  M.  \\'urtz.  is  an  account  of  a  research  which  h.TS 
occupied  them  more  than  three  years.  It  relates,  as  has 
alicady  been  mentioned,  to  the  produ&s  of  the  distilla- 
tion of  beet  root.  When  the  ordinary  reiftiiication  of  the 
fermented  liquor  is  ob.■^erved  with  attention,  a  disagreeable 
penetrating  odour  is  perceived  in  the  first  portions  which 
conikT  over.  These  products  often  cause  liquids  vith 
w  iiieh  they  are  mixed  to  colour  spontaneously.  The  dis- 
agreuTible  odour  of  the  produces  manifests  itself  a  con- 
siderable time,  to  the  annoyance  of  the  dictillers,  since 
they  arc  obliged  to  keep  the  portion  contaminated  separate 
from  the  alcohol  of  good  flavour  which  follows,  and  r4;JI 
it  at  a  reduced  price.  MM.  Pierre  and  Puchot  bave 
observed  the  presence  of  a  vinic  aidehyd.  of  which  they 
have  separated,  though  not  without  considerable  trouble, 
sever.l1  litres.  The  aidehyd  thus  separated,  boils  a 
little  below  22"  ;  a  specimen  made  three  months  ago 
is  still  perfectly  clear. 

If.  towards  the  end  of  the  distillaiiun,  a  sample  be 
collected  and  examined,  the  odour  of  amylic  alcohol 
will  be  perceived  ;  at  the  end  of  the  operation,  this 
alcohol  distils  over  almost  free  from  other  alcoholic 
products.  Kx.-imined  more  closely  at  this  stage,  the  dis- 
tillate is  found  to  contain  other  definite  substances,  ftiich 
as  butylic  and  propylic  alcohols.  To  test  the  nature  and 
purity  of  these  two  alcohols,  MM.  Pierre  and  Pnchot 
have  prepared  the  corresponding  iodides  and  acetates. 
The  butylic  alcohol  boiled  at  t07*5'».  its  iodide  at  tas's®, 
its  acetate  (isomeric  with  ethy'-c  '  it-  r.it.)  at  about 
ii6\  ']  he  propyiic  alcohol  boikd  .'it  about  9S'5",  its 
iodide  about  and   its   acetate   (isomeric  with 

methylic  butyrate)  about  105^.  In  conclusion,  they 
remark  upon  the  deceitful  nature  of  the  a;  ;iL-.ir.:nccs 
manifested  when  investigations  of  bodies  such  as  they 
have  been  working  upon  are  made  vriU)  KStriAed 
quantities  of  material.  It  is  not  easy,  they  say,  to  dis- 
tinguish always  mixtures  possessed  of  a  relative  stability 
from  definite  and  true  compounds.  Elementary  analysis, 
too,  cannot  always  solve  the  point,  and  many'  examples 
are  cited  to  show  how  mixtures  of  \.w<>  .  IcoboU 
may  yield  the  same  percentage  results  as  a  liurd  puj*; 
alcohol. 

Some  of  the  other  ftiomolrs  deserve  more  than  a 
passing  notice,  and  your  correspondent  will  introdttce 

accounts  of  them  hereafter, 

M.  Dcherain  has  .-jrrived  at  .1  certain  number  of  con- 
clusion ;  regarding  the  employment  of  salts  of  potash 
in  the  cultivation  of  wheat,  potatoes,  and  beet- 
root. He  finds  the  salts  of  potash  have  generally 
augmented  the  wheat  crops,  which  have  been  augmented 
still  more  when  ammonir.cal  salts  and  phosphatic  manure 
have  been  also  added.  Pure  potash  manures  have  not 
increase?  |  !Tt(i  crops;  when  animoniacal  salts  and 
pbospiiatci.  ii.ive  been  added  as  well,  a  slightly  greaser 
yield  has  been  obtaiiK.  i,  l  ilt  in  t  siiiii  jiLir.ly  to  make  the 
emploj-ment  of  these  manurial  agents  profitable.    In  the 

cultivaUonoftbebeet-roottlielaftBttre  picciwl^ibe  •ame. 
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Ijuilcr  DcposUs. — Ncsslcr's  Test. 


The  experiments  upon  which  these  conclusions  are  based 
^vere  fnndc  upon  a  i^rge  scale  in  a  part  of  the  domain  of 
rKcold  lie  Grignon. 

M.  Rakowitsch  proposes  A  method  of  examining  Hour 
by  means  of  cfatorofom.  The  following  are  the  xc^mUh 
wbicb  be  says  may  be  gathered  from  vx  experiment 
capable  of  being  made  in  a  lew,minuteB : — The  amounts  of 
bniB,  the  moisture  between '  lo  and  23  per  cent,  the 
damai^  flour,  the  mineral  matters,  the  ercot  of  rye.  and 
Other  mipuntic.s.  The  whole  of  these  are  determined  by 
the  relative  specific  gravities  of  the  different  substances 
in  chloroform.  The  flour  is  simply  placed  in  a  lube  and 
mixed  with  chloroform  ;  the  chloroform  is  cn.-ibied  to 
hold  in  VI  ry  tliurini;^!)  ^  jspension  the  pure  flour,  while  the 
other  maitri .lis  .-in-  r.vi  thus  suspended.  Dy  adding  spirits 
of  wine  of  93  .  iI.l-  ;lour  is  precipitated  to  the  bottom  of 
the  tube.  'Mi'-  t;iure  humid  the  flour,  the  more  spirits  of 
w  ine  n.ii^t  In  .:iJdcd,  and  thiw  the  amount  of  humid itj  ID 
the  flour  is  arrived  at.  , 

NOTICES  OF  BOOKS.  . 


SoiUr  Dfhoitii  :  On  the  Chfttiicnl  Niitun  it/  the  various 
ktjuis  uf  Hoilcr  iHcrustafions,  and  on  soiiii- vf  tlu-  nwihotls 
u-hiih  have  been  fro^oseil  to  renudy  them.  By  Dr.  T. 
L.  Phipson. 

In  the  form  of  a  small  pamphlet,  the  author  reproduces 
the  text  of  a  paper  read  at  a  meeting  of  the  Inventor's 
lastitate  In  December  last.  The  chemical  nature  und 
circnmstancet  of  formation  of  boiler  deposits  are  fairly 
diacuased.  several  prt^oscd  men  -  of  prevention  described, 
and  a  few  pradlical  remarks  ;i(  -adeo  which  are  likely  to 
prove  useful  to  engineers.  In  the  manufadurinj;  distrirts 
of  Lancashire  and  of  the  midland  counties  many  dis.istcrs 
must  ti.w  e  bLCii  pr-j .  liu -d  by  the  system  of  periodical 
inspection  carried  out  during  the  last  few  years  by  the 
so-called  Boiler  Associations;  but  much  yet  remains  to 
^  be  done  towards  extending  their  operation  in  new  localities, 
and  particuliirly  in  order  to  j{u;,r.ir.icL-  the  safe  working;  of 
boilers  attached  to  portable  engmes,  which  are  now  so 
commonly  placed  in  the  hands  of  agriculturalists.  The 
greatly  extended  use  of  small  steam  lifts  and  cranes, 
and  of  boilers  construiflcd  around  the  flues  of  forges  and 
reheating  furnaces,  appears  likewise  to  increase  the  risk  of 
danger  nom  explosion— and  many  sad  calamities  have 
been  reported  during  the  past  year.  Apart  from  the 
question  of  personal  safety,  there  is  a  wide  margin  for  the 
eserciae  of  economy  in  the  working  of  a  steam  boiler, 
and  Dr.  Phipaom  nsaares  us  that  the  Iocs  of  heat,  or  of 
conbostilda.  in  a  thiclcly-incrasted  marine  boiler,  may 
amount  to  as  mnch  as  40  per  cent  I  In  all  eases  where  an 
adherent  mineral  scale  is  permitted  to  form,  the  con- 
sumption of  fuel  for  a!!  construftions  6f  boilers  mtjst 
rcceiisarilv  be  sotntwlutt  ;iu;',r:iciUL-i:!,  .i-nl  ilic  (.jpci.itii  ii: 
of  chipping  tends  ceftauiiy  to  Jou-:.c:i  tl;c  rr.  l-;--  anrl  v,  ^;iki.n 
the  plates. 

The  composition  of  boiler  depu^il.-i  it.  toniidticd  under 
three  heads,  viz.; — Fresh  water  deposits  consisting 
chiefly  of  rarbonatP  of  lime  ;  salt  water  deposits  in- 
variably c<.mir'i)L-L- J  uf  a  riixt'.iye  of  sulpl-.i'-r  ol  '.mu 
hydrate  of  magnesia  ;  and  abnormal  deposits  containing 
inertisting  matters  derived  from  mine  waters,  canals,  or 
streams  contaminated  with  metallic  salts  and  other  kinds 
of  lefase  from  chemical  works.  Impure  waters  of  this 
class  aiC  known  to  be  especially  liable  to  induce  corrosion 
of  the  boiler-plates,  and  a  red  deposit  analysed  by  Dr. 
Phipeon  contained  more  than  g  per  cent  of  peroxide  of 
iion,  due  to  the  mating  of  the  metallic  surfaces  of  the 
boikr.  Two  ycatu  ago  Or.  Voelcker'  gave  an  account  of 
marine-boiler  incrastatioa.  and  called  attention  to  the 
large  amount  of  magnesia  contained  in  it.  Dr.  Phipson 
now  appends  a  further  analysis  which,  from  its  interest, 
in  heie  subjoined  : —   

•  Kcpon  of  tbc  Briiiab  AMOciuioR«  1^6;} ;  f,  jy. 


Murine  Boiler  Ittermlralian. 

Sulphate  of  Lime       . .   65*00 

Magnesia    19'au 

Water  ..  i3"50 

Oxide  of  Iron  and  Alumina   o'Hs 

Chloride  of  Sodium    i)'70 

baild      . ,     . ,                         . .     . .  0-.)  ^ 


99  50 

The  .luthor  proccc^l-;  to  rcnuirl;— "  This  an.ilysis  shows 
that  rtiarine  incrustation  ccnsis^ts  chtinitally  of  an  atom 
of  sulphate  of  lime  united  to  two  atoms  of  livdrate  of 
magnesia  ;  and  that  the  sulphate  of  lime  is  combined  here 
with  oil,-  atom  of  w.iter.  instead  of  two  as  in  ordinary 
gypsum."  This  st.itornent  is  not,  however,  in  harmony 
with  his  own  rtsuhs  iijuoted  abovel.  which  denuwdi  OO 
the  contrary,  the  following  formula  : — 

2iMgO,HO)  +  MO,2CaOSO,. 

It  will  be  perceived  tl'.r.t  dihydraicd  siilpli.ite  of  lime — a 
compuund  dcscrilnd  by  tiic  i.ile  Pr()fcKs^>r  Jolinstoti  under 
the  name  of  boiler  sulphate,"'  ii  rc.illy  deposited, 
togc-ther  with  tiie  hydrate  of  raagncsi.i,  at  the  incteaseil 
temperature  of  w.iter  boiling  under  corisider.ible  pressure. 

Dr.  Phipson  then  enumerulea  several  of  the  ingredients 
which  have  been  proposed  as  means  of  prevention.  Of 
boiler  compositions  which  act  only  mechanically,  the 
author  mentions  scrap-iron,  clay,  starch,  and  potato- 
1 .1  r ;  n  gg.  A  varnish  for  coating  the  interior  of  boilers,  _  ia 
caiut>ound  of  equal  parts  of  black-lead  and  suet,  with 
small  quantities  of  charcoal-dust  atld  coal-tar  oil.  As  an 
objection  to  this  lacuut  r,  it  is  said  to  require  frequent 
n  H  .  3I  Processor  Chandclon,  of  Liege,  recommends  a 
sui.'.iare  of  — 

Bullock's  blood      ..  5  pats* 

Starch   2  „ 

Carbonate  of  soda   2  ., 

The  use  of  aal-ammoniac  is  condemned  on  account  of  its 
rusting  the  plates.  The  most  elTicacious  remedies  are 
the  carbonate  and  hydrate  of  soda,  and  the  au^h  'r  pro- 
poses to  fe,ed  the  boiler  with  water  from  which  thi-  ;  me 
and  magnesia  salts  have  been  previously  precipitated  by 
addition  of  alkali  to  the  contents  of  the  supply  tank.  Dr. 
Phipson  c.ilculates  that  24  grs.  of  the  carbonate  of  soda, 
or  I.;  grs.  of  the  hydrate,  should  be  allowed  for  every 
gallon  of  w.-itor.  and  now  that  a  sufficiently  pure  quality 
of  the  hydrate  can  be  procured  for  3d. per  lb.  (misprinted  js.) 
the  use  of  s  iil.t  I  -  n  .  .  r.ded  as  being  both  elVeCiual 
and  econoinicil  \w.h  ..lads  of  frei^h  water;  but  fjjr 
marine  boilers  so  large  a  quantity  would  be  required,  that 
the  author  prefers  to  combine  this  alkaline  treatment  with 
the  system  of  frequent '•  blowing  off,"  whereby  much  of 
the  calcareous  refuse  can  be  cjex^cd  in  a  sandy  or  granular 
form. 


CORR£SPOND£NC£. 


J^ESSLEIi'S  TEST. 


To  the  Lditor  0/  the  Chemiecl  XcU'S. 

Siii, — I  have  used  the  following  modification  of  N'essler's 
process  for  the  estimation  of  small  quantities  of  ammonia, 
by  which  considerable  expedition  is  gained  without,  as 
far  as  I  am  aware,  sacrificing  accuracy.    It  is  based  on 

the  faA  that  a  solution  of  iodine,  dissolved  in  iodide  of 
potassium.  ir.ip;'.rts  to  water  a  colouration  very  similar  to 
that  pnni-.ited  by  the  N'essler  te-t  with  ammonia.  Where 
the  quantity  of  animoni,^.  was  small,  sav  •.\  nilj.'rm.  in 
2t>o  c,c.  of  water,  I  could  purcei\  e  no  diUet  ence  in  looking 
down  the  two  cylinders  standing  on  a  white  surface;  the 
real  dilference,  howev  er,  becomes  quite  api^irenl  if  viewed 
laterally.    1  condua  the  procwu  a«  <«>%ift|itlT^£/if\jOOgle 
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raanganatc  burette,  divided  into  •»  of  c.c,  and  fitted  with 
a  float,  is  filled  v.-Sih  .i  s  ^laiiua  of  ioLl'nL-  c!;=;~olvcd  in 
excess  of  iodide  ul  puiaajium  ;  liiy  ilivP-j^ili  is  best 
dele r milled  by  experiment. 

Into  one  of  the  cylinders  is  put  an  amount  equal  to 
•4  mtgrm.  of  NM3,  together  with  200  c.c.  of  water, 
and  the  Nessler  test,  taking  care  to  mix  thoroughly.  .As 
soon  as  sufficient  time  has  elaps^ed  to  allow  of  the  coloura- 
tion attaining  its  darkest  shaJo,  a  second  cylinder, 
containing  a  volume  of  water  equal  to  that  in  the  first, 
and  to  which  has  been  lidded  a  Uttie  solution  of  iodide  of 
potassium  (i  to  10  of  water)  is  placed  under  the  burette, 
from  which  is  delivered  tlu-  bulution  of  iodine,  until  a 
point  occurs  when,  on  lookinj;  iluicu  the  cylinders,  the 
shades  of  colour  in  each  arc  jitd|^cd  to  be  alike.  I'rom 
this  it  follows  that,  provided  the  "  tintflorial  "  power,  and 
conscfjucntly  "titre'"  of  ■.'le  ammonia  standard  be 
corrc4^y  ascertained  in  terras  of  the  iodine  solution,  the 
fonner  may  bu  dispensed  with. 

This  modification,  it  will  (jc  observed,  obviates  the 
numeratlB  assays  it  is   necessary   to   make   when  the 
ammonia  atandard  is  retained,  besides  saving  00  incon- 
« «id«rable  time  in  the  execution  of  an  analyMS.->I  am,  Ac. 

PniLir  HOLLAKO. 

Chailey. 


WATER  ANALYSIS  AT  THE  CHEMICAL 
SOCIETY. 


To  the  Editor  of  the  Cluniiial  Ncti's. 

SlRf-^During  the  discussion  at  the  last  meeting  of  the 
Chemical  Society.  Mr.  Abel,  the  chemist  to  .the  War 
Department,  took  occasion  to  remark,  in  reference  to  oar 

method  of  water  analysis,  that  our  paper  describing  it 
contained  many  things  that  were  incorred,  and  on  my 
asking  him  to  be  kind  enough  to  namu  ;  nme  of  v!io>€ 
things  that  were  incorrect,  I  could  get  no  answer  from 


•  •     >     •  «  •  •  ' 

I  have  made  an  examination  of  oar  paper,  and  find 
absolutely  nothing  which  I  can  say  is  incorrect  ;  the  most 
that  I  find  is  a  single  expression  in  a  parenthesis,  which 
appears  to  be  doubtful.  We  have  used  the  word  ^'usually'' 
instead  of  " sometimes"  in  this  parenthesis.  The  paper 
is  distinguished  by  extreme 'accuracy  and  fidelity  to  the 
fafts,  but  is  in  part«  unarllstic.  and  gives  an  undue  degree 
of  prominence  t  >  CLit  iiti  :  s'.;lts.  Owing  to  this  L  irtMin- 
stance,  notwilhi>tanuing  its  accuracy,  it  is  calculated  to 
Lad  those  persons  into  error  who  glance  at  a  paper  with- 
out  reading  it. 

There  is  much  misconception  tun.  nt  respefling  our 
method — far  greater  misconception  than  could  possibly 
have  arisen  from  this  cause.  Indred.  it  seems  as  if  the 
current  notions  about  it  have  been  derived,  not  from  our 
paper  describing  it,  but  second  h.ind  from  the  writings  of 
our  detradors.  A  bmt  »»U  by  a  Fellow  of  the  Chemical 
Society  when  our  method  was  brought  out,  will 
serve  to  charailcrise  much  of  the  causes  which  hnvr 
produced  these  misconceptions :— "  The  worst  fault  of 
your  water  :uKiIysis."  said  this  gentleman,  **is  that  it 

proceeds  from  ytr.t,"' 

One  of  the  must  nirio;;:;  \:>\  tlic  e  nlisconcLp;i^J^.^.  is  that 
we  direct  people  to  determine  the  urea  in  a  water  by 
taking  a  litre  of  it,  adding  carbonate  of  soda  and  distilling 
off  300  c.c,  .ird  then  measuring  the  ammonia  in  the 
300  C.C.  of  dist;;:atc. 

Our  directions  given  last  June  were,  "  go  on  distilling 
nntil  no  moK  ammonia  can  be  deteAed  in  the  distillate.*' 
So  far  from,  in  any  way,  leading  people  to  believe  that  the 
first  300  c.c.  will  contain  all  the  ammonia  proceeding  from 
the  urea,  we  warn  people  ai^ainsi  expt  etin^'  to  tind  it  all 
there  ;  we  talk  about  the  necessity  arising  for  the 
addition  iif  amniunia-fiee  water,  so  as  to  fill  up  thir  retort, 

and  finally  we  give  examples  where  the  uica-distiUate 
readies  600  cc. 


I  understand  our  detradton  to  la^  that  our  pfooen  flir 
the  estimation  of  urea  does  not  give  the  whole  of  the 

ammonia  derived  from  it,  but  only  a  fradUon  of  it.  Stieh 
a  notion  is  intelligible  enough  in  conjundlion  with  the 
belief  that  our  method  consists  in  seeking  for  urea 
am:n(i:iia  only  in  the  first  300  c.c.  of  distillate.  1  under- 
stand that  some  of  them  are  anxious  to  construe 
the  remark  made  in  my  paper  on  *'  the  verification,  &c.," 
that  the  estimation  of  urea  is  not  so  sharp  as  the  estima- 
tion of  albumen,  into  a  round-about  way  of  saying  that  the 
decomposition  of  urea  into  ammonia  is  incomplete.  Let 
them  be  undeceived.  There  Is  no  failure  of  tne  reaAiaii. 
The  want  of  sharpness  in  the  estimation  is  due  only  to  a 
manipulatory  difficulty,  which  might  be  got  over  If 
necessary.  It  arises  from  the  division  of  the  ammonia 
into  too  aiany  portions,  ami  the  consequent  accumulation 
of  experimental  errors. 

Those  gi-ntleinen  to  whom  the  hou  viol  is  applicable, 
are  jubilant  o\er  the  fate  of  the  determination  of  albumen. 
Say  they,  you  promised  us  a  complete  conversion  of  the 
nitrogen  of  albumen  into  ammonia,  and  you  give  us  some 
kind  of  an  incomplete  Uansformation.  We  have  given 
them  everything  we  promised,  and  much  more  too.  If 
our  dctraAors  will  not  merely  i^ce  at  our  pneec,  IM 
read  it  carefully,  they  will  find  a  warning  that  the  first 
third  of  the  ammonia  derived  from  albumen  is  only  to  be 
got  when  the  potash  treatsacnt  is  pushed  to  dryness,  and 
after  getting  that  first  third  in  that  manner,  the  remaining 
two-thirds  are  to  be  bad  on  using  the  permanganate.  It 
w  as  in  that  manner  that  the  total  ammonia  wm  got  ftom 
albumen. 

In  our  paper,  however,  we  say  in  cfTcA,  if  you  have  (0 
make  awater  analysis  do  not  distil  to  dryness.  When  we 
wrote  our  paper  last  June,  it  was  for  us  an  undecided 
point  whether  or  not  the  nej^  to  evolve  the  first  thitd 
of  ammonia  by  means  of  potash  would  involve  the  ultimste 
loss  of  it— whether,  in  fadt,  there  w  ould  be  more  ammonia 
on  the  employment  of  the  permanganate  to  make  up  fur 
absence  of  ammonia  during  an  impeifeft  potndt-lreat' 
mcnt. 

This  question,  ah'iough  interesting  on  scientific  grounds, 
and  the  answer  to  which  will  go  a  long  wav  towards  the 
disclosure  of  the  rational  constitutira  of  awumen,  was  in 
my  opinion  of  comparatively  little  consequence  in  refeieoce 
to  water  analysis,  and  we  adjourotid  the  con^demtlon  of 
it  to  a  more  convenient  season.  In  oar  oplnim  ft  ^ 
not  matter  at  all  whether  the  modification  we  reeoai> 
mended  on  the  score  of  practicability  involved  the  repre- 
sentation of  albumen  by  a  fraction  instead  of  the  whole  of 
its  amnioni.i.  Ttir  e'.:j-jn;ials  I'or  w.iter  analysis  were  that 
the  mciiiuJ  should  reallv  eope  with  the  infinitesimal 
quantities  of  organic  matter  existin-,'  in  water,  and  that 
its  indications  should  be  reasonably  parallel  with  the 
degree  of  badness  of  the  water,  and  that  it  shooM  be 
pradicable.  The  posKc  -sion  of  these  qualities  is  chacac* 
teristic  of  our  method,  and  will,  we  believe,  secure  its 
general  acceptance.  The  absence  of  these  qualities  is  one 
of  the  most  prominent  featwna  of  the  method  which  at 
the  present  moment  is  the  rival  of  o«r  own.— I  am. 
&c.  .  J.  ALrREO  VVanklvn. 

Lendoa  lastitution,  Uarch  9,  iS63. 


ON  THE  REDUCTION  OP  CARBONIC  ACID 
TO  OXALIC  ACID. 

To  ike  Editor  0/ the  Chunical  Seu-s. 
$18, — It  is  due  to  ourselves,  as  well  as  to  the  chemical 
public,  to  throw  some  light  on  our  relations  to  a 
discovery  which  is  claimed  by  a  chemist  who  worked  with 
us  in  the  same  laboratory.  It  is  the  synthesis  of  oxalic 
acid  from  carhci  "  -  ..  .  id  and  potassium,  a  fad  which  is 
decidedly  of  great  interest,  as  it  show  s  the  direcl  trans- 
formation of  carbonic  into  oxalic  acid,  and  is  a  new  proof 
of  the  truth  of  the  views  which  reign  at  present  on  the 
coutiUitioa    tlie  tetter  b«4y* 
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Occupied  during  the  course  of  last  summer  with  similar 
syntlietical   experiments,  we  were,  by  a  ver>'  simple 

reflertion.  k-d  to  tht.-  :dca  of  preparing;  dire<fHy  oxalic  ncii! 


is  nothinK  but  an  economical  tr.nla-  sliift,  attcrnptinp;  to 
perform  the  functions  of  both;  advertiHeiucnis  of  maps 
iiipv<  ne  cover,  whilst  the  "Arrangement  of  LecurLS, 


from  c.irbonic  acid,  an  idea  the  c\ci  i:tion  of  which  was  |  as  is  of  no  importance,  is  ignonuniously  consigned  to  the 


clearly  pointed  out  by  th^-  Micte-siiil  experiments  of  Mr. 
Wanklyn  on  the  formation  (  i  prnpionx  ncid. 

The  reflediion  that  tlic  L;ro  ip  CCi.IKX  comninn  to  all 
organic  acids,  and  alrcadv  prcrartd  nihtiitaUy  in  com- 
bination with  alcohol  radicals,  cou'id  exist  independently 
as  a  molecule,  only  doubled,  that  is  to  say,  «•  oxalate  of 
poUirittn,  leads,  GOOBeqaeatly,  to  the  syvtliesls  of  the 


We  began  our  experiments  in  the  Licpsic  Laboratory,  in 
picienee  ot  a  considerable  number  of  chemists,  who  took 
m  livdy  inttrett  in  the  proceedings  of  our  mearch. 
Amoo^  them  we  observed  Dr.  Onecnsel. 

The  first  we  tried  was  the  action  of  liquid  carbonic  add 
on  potaasioRi.  We  were  not  disturbed  by  the  observation 
made  by  Dr.  Drecbsel  on  this  occasion,  that  an  En^^lish 
chemist  hnd  trit-d  already  the  same  experiment  ^executed 
onlv  in  tirdcr  to  sM'.c  the  solubility  of  potassium  in  liquid 
carbcmic  acid  I,  without  mention  in  t;  tlnr  rnrmation  of  Oxalic 
acid,  for  which  he  evidently  waj»  isol  looking. 

The  experimental  diftkulties,  namely,  the  execution  of 
the  rca<Sion  in  a  Farada\-  tube,  as  well  ,•?•!  the  close  of  the 
laboratory  bv  the  hiil:duys,  obliijed  us  to  iiueirupt  Our 
research,  the  continuation  of  which  was  ciearlv  indicated 
at  the  occasion  of  the  le<fl^re  experiments  on  liquid  car- 
bonic acid  with  Natterer's  apparatus  io  the  course  of  the 
following  winter. 

It  is  easily  explained  that  our  experiments  in  that 
dircAion  escaped  the  memory  of  our  highly  esteemed 
teacher,  Professor  Kolbe,  who  at  this  time  was  fully 
occupied  by  the  new  butldillg  of  bis  laboratory-,  and  by 
ether  official  oceu|iad<mB,  so  that  he.  half  a  year  after^ 
wards,  proposed  to  Dr.  Drechselthe  same  research  which 
had  led  us,  six  months  ago,  quite  independently,  without 
any  impulse,  to  the  above-mentioned  experiments. 


inside  of  the  other.  I  am  rather  surprised  that  a  student 
of  the  Koval  School  of  .Mines  should  have  raised  a  dis- 
cussiv  11  abi  L.t  such  a  trivi.iltty  3&  this  is  when  companfid 
with  the  pener.il  welfare  and  position  of  the  School. 

1  cordially  ajjree  with  "  Delta  "  in  his  remarks  respeA* 
ing  the  Associ.itcs,  although  I  must  say  that  the  term 
"  Associate  is  often  ustd  as  an  honorary  one,  and  is 
generally  regarded  as  such.  I  think  that  the  excellent 
course  of  study  now  marked  out  might  be  somewhat 
improved  by  adding  mathematics  to  the  list  of  snbjeifts; 
and  it  would  be  ft  greftt  help  to  the  students  in  the  Geo- 
logical department  were  the  course  to  include  botany;^ 
both  these  sobjeAs  are  taoeht  in  the  Dublin  School.  I 
may  peiiups  sugi^nt  that  the  certificate  of  proficiency 
would  derive  an  additional  value  were  they  to  be  signed 
by  the  director.  Sir  Roderick  Mwrchison,  as  w  ell  as  by 
the  Professor.  -  I  am,  &c.  A.  L.  E. 


MISCELLANEOUS. 


We  are,  Ac, 
BSflia,  MmhaatiKS 


J.  WisctuN  and  Th.  Wilm. 


THE  ROYAL  SCHOOL  OP  MINES. 

To  the  Editor  of  the  Ckcmkal  ^iws. 
Sir. — "A  student  at  the  Royal  School  of  Mines  "  states  in 
the  Chemical  News  of  last  week,  that  1  am  in  error  when  I 
look  upon  the  Royal  School  of  Mines  as  an  appendage  of 
the  Geolo^cal  Museum  (when  I  say  the  Geological 
Museum,  I  include  the  Geological  Siir\  cyi.  Notwithstand- 
ing what  he  has  said,  I  still  think  that  I  am  ri^t  in  so 
rc^rding  it.  To  support  me  in  this  opinion  I  urilt  for  a 
moaaent  refer  to  the  "pamphlet."  Or  page  3,  paragraph 
t,  we  are  told  that  the  Museum  and  the  school  have  arisen 
from  the  wants  of  the  CrcoJoj^ical  Sur^•cy;  this  is 
substantially  repeated  in  par.i^;raph  5  ;  and  in  the  follow- 
ing paragraph  wc  are  distinctly  t>dd  tiiat  the  School  "  has 
grown  nut  of,  or  enf,'ral'ted  itself  npurj,  the  Geological 
Survey."  So  th.'it  the  Cleolo^^ical  Survey  is  the  trunk, 
and  the  School  in  one  of  its  branches,  and  therefore  an 
appendaf^c. 

1  perhaps  made  use  of  tno  stronc;  an  expression  when 
I  said  that  the  prospciftus  was  printed  on  the  spare  pages 
of  a  pamphlet  belonging  to  the  Geological  Museum;  what 
I  meant  was  that  the  School  does  not  occupy  the  position 
of  primary  importance  in  it  which  it  should;  the  accounts 
of  the  Geological  Sur\'ey,  of  the  Museum,  and  of  the 
Mining  Record  Office,  all  take  precedence  of  it ;  and  this 
may  be  seen  from  a  glance  at  the  title-page, — thus,  "Oeo- 
logK*l  Survey  of  the  United  Kingdom,  Musenm  of 
VswOkal  Geology,  and  Royal  School  of  MineSt"  whereas 
thoia  departments,  being  quite  distinft  from  the  School, 
shoaM  have  a  prospectus  of  their  own,  while  the  School 
should  have  its  calendar  printed  in  a  separate  form.  The 
pamphlet  is  neither  wholly  a  prpspe^us  nor  a  calendar,  it 


Test  for  the  Presence  of  a  Free  Acid.~n!<;solvc 
phloride  of  silver  in  just  sufficient  atimuini.i  tn  make  a 
clear  solution.  If  a  little  of  the  tf^t  be  added  to  ordinary 
spring  water,  t}ie  carbonic  r.c.tl  present  lo  t!ie  latter  will 

neutralise  the  ammonia  and  precipitate  the  cbloride.  The 
above  forms  a  good  leifkure  experiment,  the  test  being  a 
delicate  one. — Eowim  bNiTH  ;  lioltiHgham,Marek  5, 

The  Soiree  of  tlic  Chemical  Society.— On  Wednesday 
evcuiug  the  rrcbident  ,wd  Mrs.  Warren  de  la  Rue  ;;ave 
an  entertainment  at  Willis's  rooms,  which  was  one  of  the 
most  successful   ever  known  in  connection  with  this 
Society.    The  rooms  were   tilled  with   chemical  and 
ph!lri'«oph;cal  npparatus,  and  the  walls  were  hung  with 
pii  t  jri  s  by  I.aiidsccr,  Turner,  Gainsborough,  &c.,  some  ex- 
cellent chromo  lithographs  by  Manhart,  and  a  fine  col- 
lection of  photographs.    General  I.efroy,  R.A.,  sent  somo 
ancient  fire-arms  from  the  Rotunda  collection.  The 
War  Office  contributed  an  illusttative  series  of  tlie  0(d. 
nance  projectiles  and  rockets  now  used  by  the  service.  A 
specimen  of  meteoric  iron  from  O'anboume,  Australia 
with  the  surface  etched  by  acid  to  show  the  structure* 
and  a  remarkable  example  of  the  formation  of  blisters, 
dnatotheevolutionof  l^drogen  beneath  the  leadcoat;o!:,  i,r 
Amstiongahot ;  an  illustration  of  metal-work  cut  w  uh  the 
band-saw, as  used  in  the  Royal  Carriage  Hi  jMrtmeu;,  Wool- 
wich ;  an,  Abyssinian  7-pounder  doubk  slu  !h  w  hole  and 
in  sedion,  witli  liiirsting  charge  of  i  lli.  of  powder;  and 
an  exjdoi.vc  .slicil,  made  to  resemble  a  pieLc  of  coal,  used 
on  board  the  blockade  i  inia is  to  eta  i;  ilie  destruction  of 
the  boiler,  when  the  \(  ssci  was  aixjut  to  be  captured  by 
the  Americans,  utie  k.ndly  lent  by  Professor  Abel,  F.R.S. 
Chemrst  oft'ie  W  ar  Dci  ariment.  Dr.  Hugo  Miillcr.  F.R.S. ' 
and  Dr.  NS  aireii  I)e  hi  Kuc,  F.R.S.,  exhibited  two  hundred 
ceils  01"  their  chloride  of  silver  battery ;  Mr.  Ladd  cxhi- 
bited  the  electric  light  from  it,  and  its  power  of  decom> 
posing  water.    Messrs.  J.  J.  Griffin  and  Sons  showed  Dr, 
Russirll's  apparatus  for  gas  analysis.  Tate's  air  pump,' 
Leslie's  freezing  apparatus,  and  their  hot.air  bath.  A 
large  scries  of  metallurgical  preparations,  consisting  of 
oxides  and  salts  of  platinum,  gold,  silver,  palladium,  &c., 
by  Messrs.  Johnson  and  Matthey ;  some  magnificent 
samples  of  thallium  and  its  salts,  bv  Messrs.  Ilopkin  and 
Wil  liams;  a  new  eledrical  pyrometer,  by  C.  W.  Siemens ; 
a  polarising  instrument. by  Mr.  J.  Hoggins  ;  a  colorimeter, 
and  a  number  of  other  instruments,  by  Mr.  W.  Ladd,  were 
.'ill  much  adinirec!.    About  ^'00  \  ;;;:tors  v'- ere  present,  and 
the  entertainment  was  continued  till  a  late  hou^^j^Q^j  GoOgk 
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NOTES  AND  QUERIES. 


Carbonic  AciJ.— Can  ciilicr  of  your  corrcapondenn  F-uq^ist  any 
cnule  native,  earthy,  or  meiallic  carbtmate  which  parts  with  il»  carbonic 
acid,  pure  and  andecaippavMl,  at  a  moderate  red  hcat?~C. 

Pnisaina  Blue  Pnte.>-WoBld  any  of  your  UndcomsiMMlentt 
inlbrm  me  how  the  bronze  i»  bnm^t  ont  on  this  article }— j.  R  J. 

MieroBcopic  Detedlion  ofFtour.-  CouH  you  oblige  by  informing 
meifthereisany.  and  what,  method  fur  dct<Kiin»;  p«a  or  bean  flour 
when  mixed  with  common  wheat  flour,  cxccpi  from  ibc  appearance  of 
the  stjrch  };i.inult;.  DnJtr  the  microwope ?— Q. 

Estimation  of  Phosphoric  Acid.— Wi'.l  y.v.i  r.|>llf;i-  a  sub- 
mrilitt  1.'  \  i:  •■ijiii.i!.  I'V  Mifiimini;  him  "hire  he  fmJ  the 
bcit  and  sitnpltit  means  a  .tcftaininR  the  quantity  of  phcj  .pliale  in 
artificial  manure  ?  Would  it  be  too  ranch  to  ask  you  to J!>^'>-' 
method  in  your  journal  ?  1  llb^ervc,  in  your  number  for  reSjriiary  js:h, 
a  valuable  cnntritvjti'.n  from  'At.  Hurn.ircl.  but  it  ii  not  suftkicntly 
explicit.    Our  manun:  iltaicrs  tc'l  u-,  that  we  c.innot  jud|;e  of  the 

quality  of  their  manures  by  the  soluble  phosphate  alone,  as  they  con- 
tain also  a  considerable  qnntily  of  inaolabie,  ormvtral  phocphate.  I 
flo  not  care  to  know  wfcat  other  mattert  their  maoiires  contain,  such 
nx  ammonia,  aoda,  noush,  Ac,  ftc.;  I  simply  want  to  know  their 
phniphatic  value.— AoetcoLA. 

'    Estimation  of  Phosphoric  Acid.  — Reading  in  yovr  last  Week's 

raper  an  ailicic  "  On  the  Volumttnc  l  intimatiim  of  Phosphoric  Acid," 
by  C.  V.  ISurnaril,  I'.C.S  .  i  venture  a  ic«  remarks  upon  this  suhjc£l. 
The  autlidi  Lies  the  pri!*: j:j>  >'t  prccipitalint;  the  phii-.phunc       '  a'i 

i>bosphate  ol  uranium  by  a  solution  i>l  nitrate  of  uranium,  an<l  appiics 
I  principally  to  the  analysis  of  pho&phatic  manures.  Several  attempts 
have  heen  made  to  {ntmdace  the  above-mentioned  process,  btit  they 
have  failed  until  now, and  princip.illy  becatisc  <if  the  pre«entc  of  iron 
in  \  L-iy  nearly  all  manures.  1'  (!t;ti  nninc  the  phpsphdrif  acid  in 
inanutcs,  a  quantity  of  acetate  of  noJa  has  to  be  added,  i-ir.cc  a  precipi- 
tate of  phosphate  of  uranium  will  only  appear  when  the  solution  has 
been  made  acid  by  acetic  acid.  The  iron  present  precipitated  as 
phosphate  of  iron.  Had  this  prccipiMic  thr  same  miTip<K.iiii:n  in 
every  case,  the  phosphoric  acid  in  it  c<r.i)d  r:j',ily  be  (Ictcrminiril  ;  but 
this  not  beinf;  so.  a  more  cmiplieatcd  tne:hr>d  has  to  be  aiiopttd.  I 
have  tried  to  bubstitiitc  tilriciT  tartaric  aciil,  t  )  pn  vi  nt  the  pri'cipita- 
tion  of  phosphate  of  iron,  but  thty  unfurtunattly  hinder  alio  t!ir 
pcecipitation  of  phosphate  of  uranium.  Perhaps  Mr.  Buroard  har: 
RMina  some  more  simple  way  to  overcome  this  diiticulty,  and  if  so,  I 
am  sure  that  all  chemi'^ts  w  ould  be  very  to  bear  an  acCOttM  of  it. 
—V.  C. 

Estimation  of  Phosphoric  Acid.  — Having  seen  some  remarH 
in  your  hiit  iisuc  on  the  ab;i\e  subject  by  Mr.  Charles  V ■ 
V.  Bui;nard,  1  should  feci  creatly  obliged  it  he  will  iolorm  me  what 
is  the  reaAion  of  the-soivUB  phosphates  with  canstic  soda,  also  the 
atrcnKth  of  his  staiMtaid  lehitiMi.  On  readiiic  his  article,  it  nccvrred 
to  me  that  it  might  answer  Ibr  the  determination  of  jCaO.POs  in 
(bone.ash  and  ether  commeicial  pbosphatce.,  I  Ihcret'ore  prepared  a 
niirrrtal  iolution  of  caustic  soda.  I  then  dissolved  lo  Krammes  of 
1  .i-'i.  which  I  1.VCV  t')conmin75  percent  of  jCaO.POl,  in  HCI, 
neutialiHcd  the  free  IICI,  made  up  to  400  ^.c,  and  procecded.with  the 
atandard  aoluiion  of  NaO,  of  which  so  cc,  were  ngnired  lo  make  the 
solution  alkaline.  Nowsece.  e=  30  x  b  fssErammcs  ofNaO 
required  for  3757erammc»  jCaO.POj,  or  j  cqM^  .  XaO  arc  equal  t 
cqttiv.  of  3CaO.P03,  and  not  j  equivalent..  N.tU  U)  «(>rrr%piiijd  w  itb 
the  aana  number  of  e(  "   '       -  —  


equivatents  of  CaO  in  jCaU.PO;.— J.  J.  K. 


TO  CORRESPONDENTS- 


ill  cin  i!ie  ^iuhjci^. 

;.  iPi;  U  -tubci  i&  ti>o  simple 


G.  Keltog. — No  report  has  vet  been  made  on  the  atle{;ed  discovery 
It  ia  not  geoentlly  cniditetL  Our  ncighbonrs  do  mN  fauriy  them- 
■elves. 

Ubrum. — Dr.  Marcet's  is  the  most  laitable  of  the  books  yon  mine : 
then  I>r.  Hassan's. 

//.  /  nnir. — Our  publisr.er  wil'  \,  ril- 
/lwi!./i  »r.— The  method  of  tk.irin  ;  .. 
to  need  <--c  A'lipio.  n  in  uurc  dut;;: 

Coinmi<ni«.«<«>ni  uaie  uats  amwd  in^^n  ViUor  Croic;  J.  Landaucr 
(with  endesttie) ;  R.  Bccalcy;  Rev.  Edwin  Smith  (with  endohurel : 
H.  Ncaie;  W.  Lea :  Kmcst  Hart  (with  enc!oiure» :  Dr.  Odlinc  F.R.S. : 

O.  KelloKR  :  Ci.  Wiichin  an<!  Th.  Wilm twiih  enclosure*.  W.  Utile 
(with  eniIo»ure) ;  II.  i:s  ;  C.  Collins:  .\.  Livcisidj;c  ;  H.  Mel,ii><! 
(with  cr.ci  jMirri  ;  Ur.  U.  1^.  Koscoc.  l-.K.S.  (with  enclosure^  H. 
rishcr;  I".  O.  \\'.ird  ,  J.  Samuelson  ;  V.  Spincc:  Messrs.  Tuwnsend 
and  Adumt,  New  Virl;:  Stephen  Uowell,  Capt.  W.  A.  Ko&s  (with 
enctosurei;  J.  lilackburn  iwiih  cnclosore);  J.  Apjohn ;  Foot  &  Co.; 
A,  Payne;  Plot.  WanVlyn  ;  Alex.  S.  Macrae;  T.  R.  I-raser.  M.D., 
Niiva  Scoiia:  Dr.  Watts:  S.  Mellor;  NicI  Mathicaon:  T.  Uro«'n; 
Dr.  W.  Pird  Herapath.F.R.S.;  C.  J.  Woodward;  J.  Dobson  (with 
encloTiurv  1. 

/.'-.  .;.'(■.'-—"  I-t-t  '  Chcrr-.lcj!?  rui  !  On  s.ilrcric."'  fi  .im 
Mosrs.  li.  ISroukc  and  Co.,  Manchester,  lilabcow,  iiradlord,  and 
Hudderafield  :  "On  Vai«kdium,''by  Hcaiy  E.  Roccoe,  U.A.,  l-.K.S.; 
•■On  Faraday,  as  a  Discoverer,"  by  Professor  Tyndall.  LL.U.,  F.R.S. 

Report  .  f  Mcdicsl  Oficer  of  Health  for  the  Limehouse  OistriA:" 
••The  Acadian  Kl porter;"  "The  Minins  GaMttc,"  Halifax,  M.S.; 
••LeMonitcur  Scicnilfiqiw.*' 


MEETINGS  FOR  THE  WEEK. 

MoND.w.  — Medical.  5. 

TtEsuAv.— Koysi  Institution,  3.  "On  Historical  Poitniture," Ur. 

O.  Scharf. 
WtmrBSOAY^MeteoroKical,  8. 

  Society  of  Arts,  9. 

  London  Institution,  fj. 

Thvrsoav.— K r  ^  iI  Institution  3.  "  On  Historical  Portraiture,*  Mr, 
0  Scharf. 

—        /ooiopical,  4. 

  Chemical,  tv.    "On  the  Artificial  Produflion  of  I'rti,"' 

Piof  K  <lbc.  -On  the  MaanfaAurcof  Glass,'' Mi. ii. 

Cli.incc. 

  Royal  &>ciety  Club,  6. 

I'luoarw— Roval liMijtiiti«a« L  "On  Albyi  and  their  Ums," Pal. 

Satvuoay.— Ibiiyal  Inatltntiea,  s-  **  Oft  fbe  Noft>MelaUe  1 
Pniliaior  Rnacee. 


PATENTS. 


Communicated  hv  Mr.  Valciias.  K.C.S.,  Patent  .\scnt,  34.  Chanctry 
l-int,  W  C. 

GRANTS  OF  PKOVISION.AL    PROTECTION   FOR  SI.\ 
MONTII.S. 

3537.  A.  V.  Nekton,  Chancery  Lane,  ".An  improx-ed  melh^d  of 
manulatlurinu  ca^t  stucl  and  malleable  iron."— A  communication  U^ia 
E.  L.  Seymoii.-,  New  York,  U.S.A.— Petition  recorded  December  11, 
I  St  .-. 

:fin^.  J.  Joudt.  I'arkhead,  Lanark,  N.B.,  "Inpntvamcnta  ia  fsr- 

nacex.  '-  December  :.H, 

3707.  M.  A.  1'.  Mennons,  Southsmj  ton  Duildings,  Chancerj-  l,anf. 
" '1  be  manufa(\ure  of  a  vecctabic  substitute  for  animal  hair  from  a 
prodvA  not  hitherto  used  lor  thai  poipoae."— A  coaMnuaicatiM  fim 
w.  Staufen.  Rue  Aober,  Paria. 

J714.  II.  Oessemer.  Cannon  Street,  London, "  Improvements  in  Ike 
treatment  of  crude  or  caxt  iron,  and  in  the  manufafture  of  nuHaMs 
iron  and  r,!cc!."~  December  ti,  i'i<i7. 

.>  J.  T  .  Emmir'.o.n  an  I  J.  Murk;atroyd.  IIc:.it'ir  N  irris,  Lancashire, 
"Improvements  111  the  manufacture  o(  iron,  and  in  the  applicolioa 
thereof  to  certain  usctui  purpuaes," 

Si.  W.  H.  Atkinson,  Alderscate  Street,  London,  "  Improvementa  in 


the  prrparatinn  and  u»r  of  compositions  for  cicansini  and  1 
casks  nnit  other  vcs  .elsi,  such  compositiM  beii^  dao  appUcahle  to 
other  purposes."— Januarj'  4,  ibbS. 

19.  E.  K.  Sonthhr,  LMiufci  li»B^  "ImpnvemtMaVift  scparatme 
paraiBR  from  its  aolHtiani,  and  In  apparatua  tharefor.'^lBanaiy  6. 

Opiller's  Boiler  Fluid,  for  the  Prevention  and 

Removal  of  Calcareous  Incrustation  from  Steam  Boilers,  has 
been  estensi\-cly  employed  for  nearly  |ten  years  past  in  the  Royal 
Ariiena]  (at  Woolwich,  the  Oovcrameni  Powder  Mill,  at  Walibam 
Abbey,  besidc!*  hvinj;  u\ed  sucte-  ifi;!!!.  by  Railway  Companies  and  in 
m.oiy  priv.itc  t^it.llll.^h;n'  nt 

The  Fluid  beinu  perfectly  mincible  with  water,  may  be  introduced 
at  any  tine  iaio the  boiler  with  the  feed. water.  It  dues  not  etcrt  the 
slightest  corrosive  aftion  up  m  the  roeial-plales  or  hltings  of  the 
Bo-icr,  but,  on  the  contrary-,  clears  off  any  exlstingrei*  and  ptciuvea 
the  iron  from  oxidation,  whereby  any  flawmin  the  Boiler>plalc hccoM 

immediately  apparent  on  invprtlion. 

Direcli  n  .  fot  usi-  accompany  each  pac'xa;:i-- 

Pricc  zi.  per  gallon  ;  in  quatititicu  not  less  than  jo  gallons,  is.  9J. 
per  Rollon. 

.  I  Prepared  by  J.  n.  BARNES,  ManufadtorisR  Chemist,  I,  Trevor 
Terrace.  Knighisbridge,  S.W.,  Sole  Agent  lor  SPiLi.tR'!s  Boifcaa 

FtVID. 


— Being  the  record  of  some  Experi- 

mcntH  and  Obxcrv  ations  on  the  nsture  of  this  inlcrextirR  body  ; 
c!.pcciail\  ill  Its  rtlalion-,  to  Animal  Charcoal,  an  I  the  oniuatiooof 
Solubic  Urcunic  .Matter,  by  THOS.  \VM.  TUtii.N.  May  be  hid 
throuiih  all  Booksellers,  or  wf  the  Author,  by  post,  8,  Old  Jewry.  E.C. 

Svo.,  Ceionied  Wrapper,  95  pp.,  price  lai  ^ 

Disinfedlion  and  the  Prevention  of  Diseaie, 
By  HKNKV  BOLLMANN  CONDY. 
"  Mr.  Condy  has  enlarged  upon  his  pro^amme  in  a  manner  which 
will  render  hr.  book  acceptable  both  to  the  medical  profcisi^n  ap'!  t^e 

fiublic  a!  lari;r.  He  appends  xpi;i.i.il  d;rfctioni,  an  ir;:  other  thinit^, 
or  the  ttstini;  of  water  lor  organic  impurities,  Ibc  punficalian  of 
u  aier,  ihc  testing  and  mirification  of  the  air  of  rooma,  the  otonisiag 
of  air,  &c.,  by  means  ofhis  iluid."-  tfrif.  Timft  unit  GasrtW. 

"  The  hniik  dr^crvc:  a  more  rttcnded  review  than  nor  limiiei  sptet 
aff;'!!'.'*.  This,  hoici  vcr,  wc  think  it  rinht  to  .i:'d,  ..yr  ctinvu!:i'n.  vi/., 
—that  the  alkaline  permanganates,  as  purifiers,  diHinte.;tanti,  ami 
deodorisers,  are  superior  to  any  others  we  are  yet  acouainied  wilh| 
and  that  they  are  pcrfcAly  fitted  to  accomplish,  under  the  diieMnef 
man,  la  his  limited  sphere  of  adlion.  vi  hat  ozone  e?c<ls  in  I 
Bril.tMdFvr.  UaHco-Ch\r.  Kivieu: 

London :  Robert  Hardwidee,  192,  Piccadilly. 


Digitized  by  Google 


CaurtCAL  , 


Professor  Roseoe  on  Vanadium. 


135 


IH£  CHEMICAL  MEWS. 

Vol.  XVII.  No.  433. 


ON 

VANADIUM,  ONE  OP  THE  TRIVALENT  CROUP 

OF  ELEMENTS.* 
Br  HENRY  B.  ROSCOE,  ^Ji.,  P.R.8. 

Tm  metal  vanadium  (so-called  from  Vanadit,  a  cogno- 
pen  of  the  Scandioavian  goddan  Ffaii^  waa  dlKovend 
ia  1830  by  Sefstriim  in  the  celebrated  swediah  bar-iron 
nadc  from  the  Tabeigore.  From  this  source,  even  wlun 
wing  many  pounds  of  the  iron,  Sefstrrim  obtained  im\\ 
minute  quantitits  of  the  new  substance,  but  he  frrjr.d  it 
in  somewhat  larger  anioutu  in  the  p!a;-;or  cinder  produced 
in  the  reduction  of  the  inin  ore.  SLi'strnm  ascertained 
some  of  the  most  peculiar  charaders  of  the  substance, 
proved  it  to  be  a  new  element,  and  prepared  some  of  its 
compounds  in  the  pure  state.  The  reaiftions  by  which 
ranadium  can  be  separated  and  distinguished  from  all  the 
other  dements  are:  (i)  The  formation  of  a  solableaodium 
Maadate  when  the  vanadium  compoandt  are  fuKd  witli 
Mdian  carbonate;  (a)  the  formation  of  an  insoluble 
aannaajam  vanadate  when  sal^amtnoniac  is  added  to  the 
iolntiaa  of  a  soluble  vanadate  ;  13)  the  produdlion  of  a 
tplendid  blue  solution  when  this  ammonium  salt,  dis- 
Folved  in  hydrochloric  acid,  is  Waimcd  with  fOducing 
sgents  such  as  oxalic  acid. 

Selstnim  not  havin^;  leisure  to  prosecute  the  full  exami- 
nation of  the  proptfues  of  the  new  metal,  handed  over 
his  preparations  to  Berzelius ;  and  it  Is  to  the  investiga^ 
lions  of  the  preat  Swede  (1S31)  that  we  owe  idmost  all 
OBI  acquaintance  with  the  chemistry  of  vanadium. 

Sioce  Berzeliua's  time  vanadium  has  been  discovered 
ia  nuuiy  minerals,  of  which  a  lead  ore  containing  lead 
vanadate,  and  calted  by  the  mineralo^if^t  s  vanadinite.  is  the 
IBlMt  important.  It  has  also  been  found  in  manv  iron 
dies,  in  clay,  brick:;,  and  even  in  caustic  soda.  Still  the 
quantity  of  the  sub.stancc  foitnd  in  all  the*e  various 
sources  has  been  extremely  small;  so  much  so,  that  the 
vanadium  compounds  inurt  be  reckoned  amonp;st  the 
chemical  rarities,  and  we  fmd  them  quoted  in  the  price 
lists  of  dealers  in  chemicals  at  it.  6d.  per  grain,  or  ^^35 
per  ounce  !  It  is  clear  that  OUT  Icnowledfeof  the  chemical 
properties  of  a  substance  so  rare  must  necessarily  be  but 
iDcomplete,  as  the  difficulties  of  obtaining  cxadk  or  satis- 
bdoiy  resulU  with  small  quantities  of  material  are 
erident;  and;  in  fad,  the  statements  of  the  only  per.suns 
who  have  worked  upon  the  subjca  n  ci  ntlv  (Schafarik 
Cradnowicz),  instead  of  givini;  us  any  more  reliable 
information  respectin^i  the  cliaracter  o(  van.idium,  have 
only  servttd  10  throw  doubt  upon  some  of  the  conclusions 
of  Berzelius,  and  thus  to  rtmler  our  knowledge  even  less 
complete  than  it  appeared  to  be. 

Hente  it  was  with  much  satisfadion  that,  in  February, 
1963,  the  speaker  came  into  possession  of  a  plentiful 
source  of  vanadium  in  a  by-produ£'t  obtained  in  the  pre- 
paration of  cobalt  from  the  copper-bearine  beds  of  the 
lower  Keuper-sandstone  of  the  Trias  at  Alderley  Ed>;e. 
in  Cheshire.  The  manager  of  the  works  was  pu/zl.  1  ti. 
kaow  why  a  Woe  solution,  supposed  by  him  to  cont.un 
copper,  did  not  deposit  the  red  metal  upon  a  '  :rip  oi  .  .:k  ; 
the  speaker  reco^Miiscd  this  reaction  as  due  to  the  presence 
of  vanadium,  and  secured  the  whole  of  ilic  hv  produtfl, 
which  lie  fount!  to  contain  abnqt  2  per  cent  of  the  rare 
metal.  I  he  exact  position  ot  the  vanadium  mineral  in 
the  s.mdstone  beds  cannot  now  be  stated,  as  the  mine  (at 

T^^f  flTMBM*  I»*»il«ti»n  of  Great  Dritaio.  ftiUy, 


Mottram  St.  Andrews)  froia  wuicli  ihc  cnbalt  ore  was 
obtained,  is  now  closed,  and  cannot  he  entered.  The 
general  tharaciers  of  the  deposit  are,  however,  well 
known,  and  evhih;t  polnt.s  of  (;reat  interest;  thcy  havo 
bfcn  well  desciibcd  by  Mr.  Hull  as  follows:— 

•  Th.c  '  edge  '  or  escarpment  of  Alderley  rises  from  tho 
eastern  side  of  the  plain  of  Cheshire  gr.idually  tOwanU 
the  east,  but  with  a  steep  and  abrupt  ridge  towards  the 
nonb.  This  northern  bank  is  richly  wooded,  and  has  a 
very  beaobful  asned  when  viewed  ftom  a  distance,  as  it 
contrasts  strangly  with  the  ntmost  level  plam  which 
sweeps  away  to  the  northward  and  westward  from  its 
base.  The  rid^-e  lias  here  been  upheaved  alon;;  the  line 
of  a  large  fault,  beann';  cast  and  west,  throwing;  down 
at  its  base  the  Red  Marl;  and  on  the  other  side  bring- 
ing up  the  soft  sandstone  of  the  Bunter,  capped  bv  a  mural 
cliff  of  Lower  Kcuper  conglomerate,  which  often  breaks 
out  in  conspicuous  masses  through  the  folij^.  Tlie  beds 
rise  from  the  plain  towards  the  cast  at  an  angle  of  about 
uom  s'  to  to%  and  the  escarpment  is  continued  aomhwanl 
for  some  distance  facing  the  cast." 

SiTccEssioN  ot^BbmIik  Dbscsmdiiio  Ottnit^HiM,) 

Red  mart  '  


VVaterslonea 

Kreestone  , , 
Copper-bearing 

sandstone 
Conglomerate 


/  Red  &  grey  laminated 


flaggy 
and 

brown 


Lower  Keuper 
sandstone, 
500  feet. 


Upper    red  and 
mottled  sand 
stone  . 


and  I 


Bunter. 


I  UPI 

1    of  I 


marls. 
Brownish 
sandstones 
marls. 
White  and 
freestone. 
Soft  white,  yellow, 
and  variegated 
sandstone. 
Hard  quartzose  con- 
glomerate, under- 
lain   by  bands  of 
Mail,  formini;  the 
baj>e  of  the  Keujier 
sandhione. 
Soft  fine-grained  yel- 
low and  red  sand- 
stone,  being  the 
uppermost  member 
'the  Bunter  sand- 
stone. 

The  beds  In  the  above  series  which  claim  the  creatcst 
Shane  of  our  attention  are  those  at  the  base  of  the  Keuper 
series,  for  m  thcs,  occur  the  copper  and  ether  minerals. 
I  he  copper,  as,  Luih  blue  and  tirrrn  carbonate,  occurs 
disseminated  through,  ut  the  s.uid.  the  ore  coating  the 
oulMde  «l  the  grain.s  of  sand  and  the  pebbles  of  quarta. 
In  addition  to  copper,  bands  containing  lead  both  as 
carbonate  and  sulphide  (galena)  occur,  also  bands  and 
veins  of  cobalt  ochre,  on'de  of  manganese,  and  Iron 
ochre  in  workable  quantity.  The  copper  is  extrarted 
from  the  ore  by  solution  in  hydrochloric  acid  and  precipi- 
tation as  metal  by  scrap  iron.  The  ordinary  copper 
liquor,  as  well  as  the  oxide  of  iron  precip  tatid  bvlime 
from  the  solution  of  the  chloride,  does  not  contain  any 
trace  of  vanadium,  nor  was  the  speaker  able  to  deted 
any  of  this  metal  in  the  ore  .is  at  present  worked. 

Following,  iti  the  main,  the  process  of  preparation 
adopted  by  Stfsti  M-i,  the  speaker  obt.-tined  from  the 
above-mentioned  iimc  precipitate  several  pounds  of  pure 
ammonium  vanadate,  from  which  all  the  Other  compounds 
of  vanadium  can  be  prepared. 

What  now  were  the  conclusions  to  which  Berzelius 
arrived  from  his  experiments  concerning  the  constitution 
of  the  vanadium  compounds?  He  corroborated  Sefsinms 
St^enwnt,  that  the  most  ch.ir.utcristic  feature  of  the 
substance  is  the  existence  of  .an  aciu-fotHiiiig  oxide, 
termed  v.uiadic  ac.d,  produced  whenever  any  of  the 
oxides  are  heated  in  the  .nir.  Berzelius  also  discovered 
two  other  oxides  of  v.inadium,  of  which  he  ascertained 
the  composjtion  5  and  likewise  a  volatile  chloride.  To 
the  Itffmt  oadde  be  gave  the  formula  VO,,  to  the  second 
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VOj.  and  to  the  lo-.vest  for  suboxide)  VO ;  whilst  the  |  It 
chloridt?  \'.  as  rtpruscnted  by  V'CK.  The  r.tcniic  weight  of  with 
the  tnctiil  lic-  iisccrtaintd  in  be  V  =-  68-5.  Bcr/elius 
came  to  llus  conclusion  from  the  foHowingeNperimcnlally 
ascertained  facts:  (i(  That  on  passing  hydrogen  over 
heated  vanadic  acid  a  constant  loss  of  \vei(;ht  occurred, 
and  the  suboxide  was  formed  ;  (3)  that  when  dry  chlorine  is 
passed  over  the  suboxide  thus  prepared,  the  volatile  chloride 
wu formed,  and  a  residue  of  vanadic  acid  remained,  which 
was  cxaAly  equal  fn  weight  to  one-thfrd  of  the  acid 
ttri^nally  taken  <lbr  reduftion.  Hence  assuming  that  the 
lowest  oxide  contains  one  atom  of  oxygen  (an  assumptiun 
borne  out  by  the  analysis  of  the  chloride),  the  acid  must 
contain  three  atoms  of  oxyEcn,*  and  the  following 
formula;  represent  the  CompOMtion. of  theM  COmpOVnds 
according  to  Bericclius : — 

VO      VO,      VOj      VClj      (V  .  68-5). 

The  interest  attachinj;  to  the  conchssions  which  Ber- 
zelius  fairly  drew  from  his  experiments  was  much 
heightened  by  an  observation  made  by  Rammelsberg 
in  1836,  as  to  the  cxa,&  crystalline  form  of  the  mineral 
vanadinite,  A  doaUe  lalt  of  lead  vanadate  and  lead 
chloride. 

So  long  ai;o  as  '17S0  Werner  had  observed  the  identity 
of  crystalline  form  of  two  minerals,  vis.,  apatite, 
a  pho^hato-fluoride  of  calcium,  and  pyromorphite,  a 
phoq^o^hloride  of  kad;  to  which  may  be  added, 
nimeteatte,  an  areeaalo*clilande  of  lead.  These  minerals 
all  have  an  analogous  composition,  being)  leprcicntad 
by  tlic  formula: : — 

Apatite         3  (Ca,PjOs)  +  CaFl2 

aromorphite  3  (PbiPaOs)  -|-  PbCla 
imetesite  3(Pb3Asi08)+PbCla* 
They  arc  truly  Isomorphous,  crystallising  in  hexap;onal 
prisms,  terminated  with  hexagonal  pyramids,  having  the 
same  angles  and  the  same  length  of  axes.  Rammelsberg 
added  to  this  list  the  mineral  vanadinite,  which  he 
asi i  rt.iineil  by  iiieasurenient  to  be  stridUy  isomorphous 
with  the  foregoing,  and  to  be  as  follows.  The  angle  Pon 
Pwas  in 

1.  Vanadinite    M-'.^o' 

2.  Apatite   14^  .io' 

3.  Pyrimiorphitc   '  '5* 

4.  Mimclcsitc    14.2  7' 

and  the  relation  of  the  length  of  the  ads : — 

X.  J  :  0727  I  3-  I  :  oj3fi 
2.  I    :   0732       1       41:  0739. 

So  far,  indeed,  has  the  identity  of  crystalline  form  been 
traced,  that  ciystals  have  been  found  which  at  one  end  con- 
sisted of  vanadinite,  and  at  the  other  of  pyromorphite 
(Heddle).  Now  judglnr;  from  the  cr\-stallographic  analogies 
alone,  we  should  conclude  that  tiie  formula  of  vanadinite  is 

3(PbjV,03)+  PbCla.* 

the  oxide  of  vanadium  contained  in  the  mineral  h.avinj;  a 
formula  V-O5.  ni^reeinj;  u  ith  the  corresponding  oxides  of 
phosph'iiir,  ami  .nrserri  ,  I'^O  ami  As-O^.  In  making  this 
assutri]  '.'nn,  we  are.  linwever,  at  once  confronted  with  the 
Uir- 1' 1  I;  11^  chemical  fads  of  Derzeliiis,  according  to  which 
the  oxide  in  question  must  be  represented  by  the  formula 
VO3,  and  contains  three,  and  not  five*  atoms  of  oxygen. 


is,  then,  evident  that  we  have  here  either  to  do 

an  eNtr-pt;on  to  the  law  of  Iscwiorphism,  or  cl«.c 
Berj-elius's  vicas  are  trro.ieous.  Until  this  latttr  has 
been  proved  to  be  the  case,  chemists  have,  however, 
only  been  justified  in  ass-aming  the  former  alternative 
to  be  the  correcl  explanation. 

The  speaker  stated  tliat  in  order  to  endeavour  to  cleir 
up  this  question,  he  had  most  carefully  repeated  Ber* 
/clius's  experiments,  and  that  he  had  confirmed  them  in 

every  particular ;  but  having  pursued  the  subjed  further 
than  Ber/elius,  he  had  at  la«,t  come  to  conclusions 
concerning  the  constitution  uf  llie  vanadium  compounds 
totally  di(Ter^<it  from  those  d:a\\  n  by  the  Swedish  chemist, 
and  had  succeeded  in  obtaining  the  key  to  the  enigma 
presented  1^  ibe  above  anomalous  «iystaUographlG 
relations. 

The  speaker  has  proved  that  the  substance  supposed 
by  Berzelius  to  be  vanadium,  V  =  68*5,  is  not  the  metal, 
I  but  an  oxide,  and  that  the  trtie  atomic  wdjAt  of  tlie 
metal  is  68's  —  z6  »  93*5  (or  rather,  accorttog  to  the 
speaker's  exaA  detcrminationt  of  the  atomic  weight, 
67*3  —  ^6  -  5f3).'  The  highest  oxide,  the  vanadic 
acid,  VO3,  of  Berzelius,  hence  becomes  a  pentoxide.  V.O^, 
corresponding  to  P^Oj  and  As^On,  and  the  isomorpliism 
of  vanadinite  with  the  pyromorphite  group  of  mincrnU 
is  li'.lly  explained.  The  suboxide  u(  Hcrzelius  is  a  tn 
oxide,  VjOj,  whilst  the  terchloride  (VCl^l  of  Bcr/ciiu* 


is  an  oxychloride,  having  the  formula  VOCI1,  and  cor 
responding  to  oxychloride  of  phosphorus,  FOCI3.  ^'^^ 
oxide  supposed  by  Berxelius  to  be  the  metal  contains 
51-3  parts  bv  weight  of  vanadium  to  t6  parts  by  weight  of 
oxygen,  and  the  vana^  odde  of  Bcrselius  also  cxiM, 
contaii^g  51*3  psrts  of  the  metal  to  33  parts  of  oxygen ; 
to  these  oxides  the  empirical  formule  V'zOi  and  Vfit 
may  be  given.  Thus  we  have  the  following  as  represent- 
ing the  true  composition  of  ilicsc  vanadium  compounds  :— 

Oimifc.  Ti4eaMe.  TetiesWe.  PemnaidB.  Oxytrichtorite. 

V  =  51-3   V,0,    V,03    V,0,      V.Oj  VOClj 

Each  of  the  four  oxides  can  be  obtained  in  the  anhy- 
drous state ;  the  dioxide  is  prepared  as  a  grey  metallic 
powder,  by  passing  the  vapour  of  tlie  oxytskhloride 
mixed  with  hydrogen  over  red'hot  cariion.  Tne  trioxide 

is  obtained  by  the  reduction  of  vanadic  acid  in  a  current  of 
hydrogen,  and  the  tetroxide  is  formed  by  the  slow  oxtda- 
dation  of  the  trioKide. 


*  Berictius  concludes  that  the  a:U  does  not  cantMn  two  atoms  of 
mclal,  iiMnmiich  no  alure  cuul4  be  famed  with  potsasium  salpbate 
concapondiac  to  those  fbnuod  bjr  wcH*kMnni  icoquiosides. 

*  This  KHMp  of  Hincrais  may  be  considared  as  cskium  tripbosplw- 
flooilqrdriae,  Ac.,  tbwf— 

Apatlts^  Pyronerpltile.  {WnrtMA 

SVO'lj. 

t  Or  Had  tijvaasdacblorbydcinc      Pb.  |  ^ 


1  he  lowest  or  dioxide  of  vanadium  (VjOj)  is  obtained 
in  solution  by  the  reducing  aAton  of  nascent  hydrogen 
evolved  from  zinc,  cadmium,  or  sodium  amalgam  upon 
the  sulphuric  acid  solution  of  vanadic  add,  which,  passing 
through  all  stages  of  blue  and  green  colour,  ultimately 
assumes  a  permanent^Iavender  tint.  This  solution  of  VjOt 
in  sulphuric  acid  aCls  as  a  most  powerful  red-acin:;  agent, 
bleaching  jndigo  solution  and  other  vegetable  colouring 
matters  as  rapidly  as  chlorine;  it  also  absorbs  oxygen 
with  avidity  from  the  air,  forming  a  deep  brown  solution. 
The  other  oxides  of  vanadium  may  be  obtained  in  solution 
by  the  adtion  of  various  reducing  agents  on  the  sulphuric 
solution  of  vanadic  acid.  Thus,  by  the  adion  of  nascent 
hydrogen  evolved  from  magncsiutn  a  permanent  grun 
tint  is  obtained,  and  the  vanadium  is  contained  in 
solution  as  the  trioxide,  VaOt;  whilst  if  moderate  re- 
ducing agents,  such  as  sulphurous  add,  sulphuretted 
hydrogen,  or  oxalic  acid  are  employed,  the  colour  of  the 
liquid  does  not  pass  beyond  the  bine  stage,  and  the 


•  In  his  paper  on  VaraJiuni.  rt.ij  before  the  I\(^>-aJ  Society 
iDw.  19.  1867),  the  author  vrnturcd  to  pn-difl  that  Iho  difcwaaco 
between  the  number  he  obtained  107-31  and  that  fi>und  kgr  BcrseHw 
f6S-5twa»  probably  owinR  to  the  f»ct  that  the  vanadium  com|>L<un(5« 

emplovL-d  by  lici.-rliuh  c  >rit.Mnri!  tr.iLC.t  of  ph-isphiiru'i,  w  hi».h  rcn  Jrr 
the  pcrfctt  rcdutlion  of  the  vanadic  acid  in  hydrogen  iiapussilklc. 


gMNMna      

inacmitch  aa  Dr.TranMsad  hMkimlljr  jplsead  in  1^  ■pMiHr'b  hands  a 

vin.iM  pt-cimrn  of  v.-'n j<ti^i'r  >>f  ammonia  found  in  Faradaj  coSVc'tion, 
.ind  Libelled.  "  .Sent  t  j  rtii  by  Mcrjeliuv  ihji."  On  cKarninatK'n,  this 
sample  was  found  to  contain  comidcrable  quantities  of  pboc{ii)orsk, 
thus  ceofinaing  the  spcskcr's  previously  r-^ — ' 
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Trimethylamim  in  Wine, 


vinailium  is  cnntained  in  soluiion  nn  ; '  tT'iMde,  VjO,.* 
The  difr-rciii  cfilours  of  solutions  (.■ontau;tii„  uicsc  oKid'.'S 
wan  cxhibiti'il  by  mc.ms  of  the  inagnesitim  li!.;ht. 

The  fact  that  the  Ictnon-coloured  chloride  (the  ttr- 
chloride  of  Ucrzeliu!^)  contains  oxyj»c-n  was  clearly 
drmon'^trntcd  during  the  discourse  by  passing  the  vipour 
fiLcn  .1  few  grammes  of  the  substance,  tojjcthcr  with 
peri'ectly  pure  hydrogen  ^as,  over  red-hot  carbon.  A 
portion  of  the  oxyj^cn  of  the  oxychloride  unites  with  the 
(.arbon  to  form  carbonic  acid,  and  the  presence  of  this 
gas  was  iihown  by  the  precipitation  of  barivm  carbonate 
in  clear  baryta  water  contained  in  Iwu  test-tubes  placed 
one  before  the  other.  At  the  commencement  of  the 
experiment,  the  cnrbooie  add  was  entirely  ahaorbed  by 
the  imall  quantity  of  haiyta  water  contained  in  the  firM 
test-tttbe;  but  cfter  some  time  the  hydrochloric  acid 
gu  siffluIuneou«ly  produced  by  the  decompoeition  of 
the  chloride  Saturated  this  liquid,  expelling  the  carbonic 
acid  gas,  which  biin;;  carrii-  l  forward  into  the  second 
test-tube,  threw  down  a  bulky  precipitate  of  barium 
carbonate,  thus  showing  that  the  turbidity  cannot  possibly 
be  due  to  the  jTLscnte  of  air,' \ ..nud.uni  ^iiin;:uiTiiI.  It 
was  fnund  (|uuc  unnecessary  to  place  a  tube  m-a  :iifig 
heated  copper  oxide  after  the  red-hot  carbo:i,  ior  the 
purpoi^e  of  oxidising  any  carbonic  oxide  gas  which  might 
be  formed,  ii^.i  :  nch  as  carbonic  aci<l  was  always  left 
in  sufficient  quantity  to  t;ive  a  considerable  precipitate. 
No  method  has  been  found  for  separating  tlu  v.  i.  sle 
of  the  oxygen  from  the  oxychloride,  and  hence  it  has 
been  impos<iib1e  to  make  the  above  experiment  quanti- 
tatively. Solid  oxychlorides  are  obtained  by  the  action  of 
hydnwen  upon  the  Oixytricblorido,  one  of  whiclt  re:.emMes 
nOMIC  gold,  possesfing  a  brig'.ii  metallic  bron/e-likc 
Imttrei  and  having  been  taken  for  the  metal  by  Schafarik. 

The  atomic  wdght  of  vanadium  was  determined  (i)  by 
radocing  the  pentoxide  to  trioxide  in  a  eurtent  of  hydrogen . 
(2)  By  the  analysie  of  the  oxytrtchloricte.  The  atomic 
weight  obtainsd  as  the  mean  of  a  large  number  of  well- 
agrectng  experiments  is  ji'.v 

The  metal  itself  hus.  not  yet  lucn  obtained,  but  a 
compciut^l  of  vanaditim  and  nitrogen  h.is  been  prepared, 
shown  by  dircci  analysis  to  contain  i-j  p.-iris  by  weight  of 
nitrogen  1051-3  parts  by  weig'.it  of  vanadium,  corresponding 
to  the  formula  VN.  The  exislrnce  of  this  compound  is 
proof  positive  of  the  true  atomic  weight  of  the  metal, 
and  the  nitride  serves  as  the  j-oint  of  departure  from 
which  to  seek  for  the  metal  and  tlic  true  cliltu  ilc^  of 
vanadium,  one  of  which,  VClj,  has  already  boen  prepared 
by  the  action  of  chlorine  upon  the  nitride-.  It  i^  a  dark 
brown  liquid,  which  ilevonipose<;  when  tlir<»wi)  into  water, 
foiming  a  green  solution  containing  V^Oj.  The  speak i  r 
demoaatiated  the  fattk  that  the  o\ycli!uride,  \  UCI when 
thrown  Into  water  decomposes  -,vith  funnation  of  a  V(  //c/k' 
solution  of  x-anadium  pentoxide.  V'^Oj.  whiUt  the  tri- 
chloride, VClj,  on  being  similarly  treated  yields  a  i^riiit 
sotntioo  containing  the  metal  in  solutifm  as  trioxide, 
VjOj.  He  then  compared  these  reaifttuns  with  the  de- 
composition of  the  corresponding  pliosphorus  compounds, 
POCl,  and  PCI^,  forming  PjO,  and  l^Oj.  and  rendered 
thi  se  reavltons  visible  byobtsininga  precipitate  of  n  .  lluw 
silver  phosphate  in  the  lirst  case,  and  of  bl.u'.  nKt.ill.i; 
silver  in  the  second. 

The  charac'ters  of  the  vanadates  themselves  bear  out 
the  analogy  of  the  highest  oxide  with  tli.:  corresponding 
oxides  of  phosphorus  and  arsenic.  In  the  lirst  place,  all 
the  naturally  occurring  vanad.ites  are  trib.,:  k  ;  >  condly, 
the  true  character  of  vanadic  acid  is  show  n  to  bu  tribasic, 
hy  the  faA  that,  when  the  pentoxide  is  fused  with 

•  In  his  comrouniciition  to  «ht-  lioyul  SiulL-ty  '  n^il.crijn  I.ciliurr, 
Priic.  Koval  Six:,  xvi.  2jri\,  the  author  gave  the  empiiiviit  fnrmnia 
VO  aiuJ  VOj  t'3  the  lit  ur.d  jrd  ondcs  of  vaudium,  as  the  mnlccular 
wcij^his  of  ihcsc  o\iijct  have  not  been  determlncii.  Mid  it  \i  unccrtuiii 
whether  Ihey  obey  the  law  of  even  alomicitif.  nr.  litr-  t'  l  onl^- 
tM-re«pondinK  compciunds,  the  nitn  1  irn  mu:  t:  .-  r  v.  p^i  n%  ;  ■  tlm 
law.  OilCi>aairdcratH3n,tiieaillhvrb>a,ho«evcr,thuuitht  it  bcnttu  ado|»t 
thf  ia^iud  fiicaela  m  Mged  by  Sir  8<«}MBia  Utmiw  «i  tb«  aecatiM 
abowrefamdto.- 


rn  liiim  Lirli  Ml  iti'.  three  atom's  of  CO^  arc  liberated.  anr| 
the  iioriiKil  or  ofiliovanadate.  N.ii\'jOi  korrcspondjn;^  t  j 
NajP.Osl,  is  formed  ;  thirdly,  ttu-  se  e:i!!cd  inono- 
vanadate,:  are  monobasic  salts,  cofrt!^p<'ndin<;  to  the 
monohnsic  phosphates,  and  may  he  ttrmcd  nirta 
vanadates,  thus,  Na  V  .  and  Ba  2  V  O3,  whilst  the  so- 
called  bi-vanadatcs  are  .inhydro-salts. 

All  the  reactions  by  which  Bcr/elius  explained  the 
fads  he  discovered,  can  equally  well  be  represented 
according  to  the  new  atomic  weight  and  constitution,; 
thus  :— 

8Elt2ELIllS'S  FOKMUL.C. 

V  ^  68-5    O  »  8 

1)  VOj  +  Hj  -  VO  +  H,Oa 
a)  3  (VO)  +  C>6  **  VO3  +  4  (VClj) 

New  FORMUL.C. 

V  m  51*3    O  ^  16 

3  (v,o.)  +  6  cij  =  Vjd^  .\.  .J  (vocr). 

The  speaker  stated  that  the  foregoing  fads  clearly 
pointed  out  that  vanadium,  hitherto  standing  in  no 
definite  relation  to  other  elements,  must  he  regarded 
as  a  member  of  the  vrell-known  trivalent  or  triad  class  of 
clemeaiary  subttMices»  comprising  nitrogen,  phosphoros, 
b(mm*  anenic,  antimony,  and  Usmnth. 

It  it  true  that  wtti  are  still  but  imperfeftiy  aeqnaintad 
with  many  of  the  charaAers  of  vanadium,  but  the  mote 
its  nature  i"  studied,  the  more  points  of  family  resemblance 
will  be  discovered,  and  the  more  close  will  the  ties  be 
fouiul,     hich  hmi.l  it  tn        ^ri  .u  tri.itl  f.iniily. 

i  he  full  >wiii^  t.ib-.ilar  -statement  of  the  compounds  of 
the  most  tnipuriant  members  of  thia  graop  clcwrly  ShOWS 
their  common  relations  : — 

Thivali;nt  Group  of  F.i.emfnts, 
NitroKcn.  Phoaphorui,  Vaoalium.  Ai  jnu  Antiminqr. 
N-tf    P^3t    V  =  si-3  As^75  Sb^  122 

Trihydrides  ..  MI;  PH,  —  AsHj  Sbll, 
Trichlorides..  NClj  (?)  PCI5      VCI3     AsCI,  SbCl, 


PCU 


SbCU 


POCIi  VOClj    —  — 


IV'ntachloridcs 
Oxychloildes 

Monoxides    . .  N^O  —          —  - 

Dioxides..     ..  NjOi  V,0,  —  — 

Trioxides      ..  N^Oj  PjOj     V,Oj  As,Oj  SbiO, 

Tetroxides    ..  N/).  —       V^O^  -  S>\t^O^ 

iViuuxiJc^  ..  S  O'    r.o-   v.n-    a-,o,  sb.o. 

In  conthi>io:i,  the  speaker  reninirki-il  th.it  viinauium  was 
the  fourth  ';uhst,ince,  supposed  bv  it<:  disciiverer  to  be  a 
metal,  which  had  in  recent  years  been  shown  to  be  a 
compound  body. 

Til-.nium.  L'r.iiiiiim.  Niobium.  . 

Wollaston.  tSaj.  Klaproth.  lySg.  f  Ha»chett.  liioi. 
Wi>hler,  i&ig.         Peltgot,  1849.       ( Kose.  I843-64. 

Marlsnac.  1865. 

Visfla4iiMi. 
6efs^m  ttnd  Berxelhis,  1831. 


Trimethylamine  in  Wine. — White  Austrian  wine, 
nec-'irdiii;;  )  M.  Li,J\v;e,  contain--  tnn-.eth;.  l.n'iinr,  wliu  h 
the  .luUiur  isol.Ued  tn  the  foltowing  way  : — Tin-  v  itie  \va* 
freed  from  alcohol  by  distillation,  then  again  distilled  with  a 
solution  of  sodic  hydrate,  the  alkalim;  distillate  neutral- 
ised with  sulphuric  acid,  and  evaporated.  The  residral 
salts,  containing  much  ammonic  sulphate,  were  extraeied 
v.ith  absolute  alcohol,  tin;  alcoholic  solution  e  aporated, 
and  the  residue  again  distilled  with  sodic  hydrate.  From 
this  distillate,  the  platino-chloride  was  prepared,  and 
identified  as  that  of  trimethylamine.— (^AA<f.  t.  Wit".,  56, 
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CONTRIBUTIONS  TO  OUR  KNOWLEDGE  OF 
THALLIUM.* 
»7  9Mf.  Dr.  y  W.  GUNNINC. 


One  of  my  former  pnpiU.  M.  Rerrurler,  now  managing 
dire^or  of  the  Amaterdam  sod.i  manufadory,  had  the 
kindness  to  make  me  a  present  of  the  flue  dust  obtained  at 
the  works  where  the  pyritet;  u&ed  for  making  sulphuric 
add  is  derived  from  the  neighbourhood  of  Suhrort.  I 
found  thia  flue  dust  to  yield  about  i  per  cent  of  chloride  of 
thallium;  the  bulkof  tneduat  U  made  up  of  arsenious  and 
artenic  acida,  aome  iiOP  apd  lead,'lMit  hardly  any  sulphuric 
acid.  It  i»  ttaual  in  order  to  ohtl^  thallium  from  this 
duat  to  boil  it  (the  dust)  with  dilute  sulphuric  acid,  to 
strain,  and  to  precipitate  the  thallium  by  means  of  hydro- 
chloric  acid;  the  chloride  of  thallium  !io  obtained  h  washed, 
and  afti'r\\  nrtls  <lisr-nlvcd  in  strong  sulphuric  acid,  v.L-iilifig 
the  well    Lrystallising    sulph.T.f    uf    th.i)luim.  Anrlficr 

plan  is  to  dif^t!,!  the  flue  dust  w  ith  a  solutiun  of  t  .n hniKite 
of  soda,  and  to  precipitate  ihc  thallium  hv  nu-ans  of  liydrn- 
SUlphuret  uf  ammonium.  It  lias  struck  mc  \vli:le  ciujaucd 
with  this  matter  that  neither  ot'  thcMj  methods  ans'Acr  the 
purpoKc  well;  the  sulphate-  and  carbonate  of  thallium  are 
not  very  readily  soluble,  and  unless  therefore  one  is  pre- 
pared to  lose  a  portion  of  thallium,  there  is  no  end  of 
i>oiling  the  flue  dust  with  solvents.  One  must,  moreover, 
bear  in  aaiod  that  the  flue  dust  contains  a  portion  of  the 
thallium  as  peroxide,  insoluble  in  soda,  and  indifferently 
soluble  only  in  dilute  sulphuric  acid.  The  pretencaof  TI^Oj 
iafluaduatis  proved  ia  this  way :  afur  long  treatment  with 
aoda  aoltttion  there  i«  a  hrowiuah  muddy  maas  left,  which, 
^Acn  adled  upoB  atllpbatbua  acid  &aolved  in  water, 
bteomes  partly  diacolowed  and  jneldt  a  large  proportion 
of  sulphate  of  thallium. 

1  have  applied  phosphoric  acfd  to  cxtrafl  thallium  from 
the  flue  dust,  and  I  find  it  answer  admiiably  wi  11.  The 
phosphates  of  thallium,  and  espeeially  ^.u  the-  acid  phos- 
phate', are  aniungthc  must  -<daL!d  uf  the-  salts  iil"  thaliiurjj. 
ismtc  phusphnric  aciU  itself  is  rather  too  expeii&ivc  to  be 
thus  applied,  I  havL-  substituted  therefore  a  mixture  of  bone 
ash  and  sulphun.:  ,Tcid,  which  answered  the  purpose 
splendidly;  :t  is  cnly  nquin  I  to  digest  and  hc.lt  the 
mixture  of  tlue  dust  and  Lunc  ai^ih  with  sulphuric  acid,  and 
some  water,  a  sufficiently  long  time,  to  render  a  twice 
repeated  digestion  quite  eflicicnt  to  remove  from  the  flue- 
dust  I  had  obtained,  all  the  thallium  it  contained,  amount- 
ing to  about  I  per  cent  of  the  whole  mass  ;  of  course  the 
filtrate  was  treated  with  hydrochloric  acid.  The  fluid 
from  which  the  chloride  of  tbaUiam  had  been  aeparated 

S filtration,  contained,  however,  yet  aconaidcrahle  amount 
thallium  diaaolved,  partly  ae  in  conaequcnce  of  the 
ooQ'thorongh  inaotubility  of  chloride  of  tbaUium,  partly 
aho  ai  thallic  aalta  iMt  precipitablc  by  hydiocUoric 
acid ;  in  order  to  obtain  this  portion  anlphite  of  soda  is 
added  to  the  acid  liquid,  whereby  the  thallic  salts  are 
reduced  to  thallous  salts,  next  the  acid  is  pretty  nearly 
neutralised  with  carbonate  of  ymla,  and  tlic  thallium  com- 
pounds alttr-,'.  ards  precipitated  by  iodide  of  potassium  a& 
insoluble  \elhj-,v  iodide  ol' t!i,dlium. 

The  best  and  eastesl  plan  to  convert  crude  chloride  of 
thallium  into  pure  salts  of  th  iiluiin  this,  that,  aitcr 
washing  with  water  acidulated  with  some  bydrochlurie 
acid  (since  pure  water  dissolves  a  larger  proportion  of  the 
chloride)  the  chloride  is  pcroxidised.  This  I  perform  in 
th(  following  manner :  Place  in  a  porcelain  basin  a 
moderately  concentrated  solution  of  carbonate  of  soda, 
pass  a  powerful  current  of  chk  n'ne  gas  through  it,  and 
stir  meanwhile  in  the  chloride  of  thallium  by  small 
quantities  at  the  time ;  the  dccompoaition  ia  instantaneous, 
and  the  chloride  of  thallium  soon  quite  converted  into 
black  peroxide.  If  the  quantity  of  chloride  of  thalliun) 
which  has  to  be  thus  aAed  upon  is  aomeudiat  laige,  it  is 

•  Ttaaslatsd  hr  A.  Aosimm.  lt<D.,  Pfe.0.i  Ac. 


requisite  to  take  a  fresh  quantity  of  soda  solution,  since 

it  is  clear  that  the  solution  must  not  become  acid. 
One  may  rest  assured  that  there  is  no  loss  of  thallium 
when  after  the  operation  is  linislied  tiie  liquid  ii  \ct 
alkaline,  and  contains  free  chlorine  ihypochloritc^i.  The 
peroxide  of  thallium  should  be  first  was-hed  by  decanta- 
tion,  afterwards  on  a  filter,  it  is  next  diffuised  through  n 
small  quantity  of  water,  through  ^■. li-ch  a  stream  of 
sulphurous  acid  gas  is  p.T.'^ed,  v.hcrebv  it  ithe  peroxide  pI 
thallium),  becomes  dissolved  as  sulphate  of  thallium  ;  thi^ 
latter  salt  is  most  readily  obtained  in  the  crysialiine  state  by 
allowing  its  solution  spontaneously  to  evaporate  placed 
under  a  desiccator.  This  mode  of  operating  is  far  pre- 
ferable to  that  of  decomposing  chloride  of  thallium  by  strong 
sulphuric  acid,  whereby  beside  the  inconvenience  of  acid 
vapours,  also  is  experienced  some  difficulty  in  consequence 
of  the  slowness  and  somewhat  difficultly  attainable  com- 
pletenen  of  the  process.  I  have  found  that  crude  chloride 
of  thattiua  always  contains  arsenic,  even  when  the  pre- 
caution is  taken  to  precipitate  that  salt  from  a  dilute  and 
perfetftly  clear  solution;  I  think  this  is  due  to  the 
faift  that  the  precipitated  chloride  of  thallium,  carries  down 
ah  V.  ith  i;  ar'.;  rii.ite  of  th,allium  mechanically.  Since  the 
llac  dust  cciiT'.t  ns  arsenic  acid  as  well  as  arstnioas  acid, 
the  former  of  these  i,->  the  cause  why  crude  cidoride  of 
thallium,  (Tis.-.i)l\cd  in  suljjhuuc  acid,  always  yet  co:uaiii-i 
arsenic. 

It  is  a  known  fait  that  when  arsenious  acid  is  heated 
in  the  presence  of  chlorides  an  J  sulphuric  acid,  there  n 
formed  ASCI3,  which,  however,  does  not  take  place  with 
arsenic  acid.  The  sulphuric  acid  K  dr.tion,  while  sub- 
mitted to  Marsh's  test,  exhibits  quite  plainly  the  well- 
known  Tcaflion  for  arsenic  ;  but,  on  the  other  hand,  on 
being  treated  with  H^S,  yields  a  beautiful,  brownish-red, 
ver>'  flocculent  precipitate,  which  might  be  taken  to 
indicate  antimony,  although  I  tlioroughly  verified  the 
absence  of  that  metkl  in  every  way.  Itlwi  been  asserted 
by  some  chemists  that  there  exists  a  reddish,  or  brown- 
reddish  coloured  higher  sulphuret  of  thallium  insoIuUe  in 
dilute  acids,  but  a  rather  instable  compound.  The  sub- 
stance just  alluded  to  is  no  doubt  that  sulphuret,  of  the 
existence  of  which  one  may  easily  satisfy  one's  self  by  treat- 
ing dry  sulphate  of  thallium  with  tiqMti  rfi^i(i,OT  by  boiling  the 
sulphate  o.'  th.\llium  with  sulphuric  acid  and  peroxide  of 
lead,  or  of  man;;ancRe;  the  solution  of  the  thus  partly- 
oxidised  sulphate  yields,  on  being  submitted  to  .a  current 
of  HjS.  in  the  first  instance,  a  brownish-red  precipitate, 
whuh,  ho\si  \er,  ;;ets  soon  after  dissolved,  while  sulphur 

is  deposited;  H^ii  reduces  aisu  the  th.illic '  salts  to 
thallous  salts.  I  have  not  succeeded  in  obtaining  tbis 
sulphuret  under  conditions  of  greater  stab:lity. 

Bdttger,  Ann.  Her  Chtm.  u.  Pkarm.,  cxx'viii.,  p.  249, 
speaks  of  this  .sulphuret,  which,  according  to  his  researches, 
should  be  a  higher  sulphuret  of  thallium  mixed  witii 
sulphide  of  arsenic  and  tree  sulphur ;  he  also  mentions 
that  the  said  compound  may  be  obtained  in  pure  slate 
by  treating  an  acid  thallic  salt  with  a  rather  amall 
quantity  of  hyposulphite  of  toda.  I  consider  this  last 
assertion  to  be  highly  improbable,  since  even  salphaioua 
acid  60  readily  reduces  thallic  salts  to  thalloiM  salts. 
On  repeating  the  experiment  with  a  solution  of  the 
chloride  or  sulphate  of  thallium,  and  addition  of  some 
liyiiosul;diite  <>rsi?da,  I  have  seen  nothing  but  a  separ.it-on 
01  sulphur.  I  cannot,  however,  consent  to  .igrec  to  the 
opinion  that  tlie  sulphuret  in  question  should  just  be  a 
higher  sulphuret,  for  the  luUowing  reason  found  that 
the  solution  of  the  crude  chloride  of  thallium  in  sulphuric 
acid,  after  having  been  treated  with  a  current  of  sulphurous 
acitl  in  excess,  and  afterwards  with.  H.S,  just  a};ain  fields; 
the  same  reddish-brown  precipii.iie.  The  following; 
readtions  justify  the  opinion  that  the  brownish  red 
precipitate  is  a  peculiar  sulphide  of  thallium  ;  strong  bases 
readily  convert  it  into  black  sulphide  of  thallium  TiSj, 
while  sulphuret  of  arsenic  becomes  dissolved  in  tlw 
alkaline  lye,  and  is  re-precipitated  therefW>m  on  additbm 
of  an  acid,  at  yellow  AiaSs,  witliontigiiiHdGlAi|»Kb( 
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precipitation  of  sulphur,  and  nl'^o  \'.  :tlK>ut  disenfjacctncnt 
of  HjS,  which  latter  occurrence  couid  not  have  failed  tii 
take  place  if  one  had  had  to  deul  in  this  instance  with  a 
higher  degree  of  sulphiiration  than  AsjSj,  f>r  ThS;  it^ 
benaviour  on  beinj;  heated,  whereby  3  sublimate  i>i 
obuined  partly  of  MtS>,  partly  of  AgjO_j,  while  at  the 
Mne  tioke  black  tttlpnwret  of  thallium  rem*ii»  m  a 
Bolten  nuus  j  it  U  easy  to  obtain  at  will  the  very  self- 
■Aiae  precipitate  from  evely  thalloas  solution  by  simply 
•ddiog  to  It,  lint,  mhim  artenioat  acidi  then  to  pass 
tfaraugfa  •  coireot  ofHfSt  wbiie  it  does  not  in  the  least 
laatter  whether  the  fluid  is  acid  or  has  been  tendered 
allcaline  by  atnmonia ;  the  said  precipitate  also  occurs 
when  an  ammoniacal  solution  of  As^S)  is  precipitated  with 
an  ammoniacal  solution  of  a  thalluus  salt ;  from  thette 
;;Its  I  liraw  the  inference  that  1  i:;iJ  i,iin;ilv  to  i':v;il  in 
t)us  case  with  a  mixture  of  As.|S  ;  .uui  I  SiS.  Analysis 
has  proved  this  to  be  quite  corrt^t  ;  ti:'-  bubfttance  dues 
not  contain  anything  else  than  arsenic,  thallium,  and 
sulphur,  while  the  latter  is  present  in  the  proportion 
required  to  form  TI]S  and  A^iS^.  My  assistant,  Mr. 
Adriaanz,  performed  the  analysis  in  difilrcnt  ways :  ist. 
The  substance  weiglied  in  a  small  flask  was  treated  with 
a  solution  of  pure  caustic  potassa,  quite  free  from  any 
atUphuric  aciafaalpfaatelt  chlorine  gas  was  passed  through, 
and  after  a  while  the  nutter  was  entirely  dissolved  ;  from 
this  solution  pure  carbonate  of  potiissa  free  from  st^lphate, 
precipitated  TI^Oj,  this,  after  havinj;  been  well  washed 
Upon  a  filter*  waa  diaaoivad  in  sttlphuraus  acid,  next 
cviBontted  to  diyntat,  again  i«Httisolved  and  precipitated 
with  iodide  of  potaasium  atinaoluble  iodide  of  thallium, 
then  dried  and  weiriied.  tn  the  filtrate  from  Tl^O,  the 
anlpharic  acid  was  determined  in  the  usual  way,  and  the 
arsenfc  hiiO^  as  ammonio-magnesian  arseniatc.  This 
mode  of  prcici'cciin;;  a!\\.•l^•s  ;;.r.r  the  ar-rr.ij  ".^jo  lo'.','. 
and.  The  same  mctl;od  w.i-;  applied,  with  tins  d.iitn  rKc: 
that  in  ordfr  to  rrtvcnt  lo-s  of  arsenic,  iodine  a.i.  used 
instead  of  thloririL- to  ciii-v-t  the  oxidation;  the  extc»*  of 
iodine  was  eliminati^'l  by  evaporation  along  with  akuhol ; 
by  this  process,  however,  it  w^r  fo-^nd  that  a  portion  of 
the  sulphide  of  thallium  was  imt  [  r  ijierly  oxidised,  in  con- 
Seauence  whereof  the  result  lor  S  was  found  too  low. 
yd.  The  substance  was  oxidised  with  pure  nitric  acid,  or 
pare  aqua  rtgia  f  the  sulphur  which  partly  escaped 
oxidation,  was  weighed  in  that  state,  after  having 
eliminated  the  excess  of  acid  by  evaporation  ;  the  thallic 
nalt  wai,  after  addition  of  some  potassa,  precipitated 
by  means  of  iodide  of  potasshim ;  the  iodine  which 
hereby  separated  waa  eKinipated  by  evaporation  along 
with  alcohol,  the  iodide  of  thallium  separated  by  filtration, 
and  As  and  S  tstimated  as  jttst  described.  While 
execating  these  operations,  my  assistant  experiencedgrcat 
difficnlty  in  obtaining  a  complete  reduAion  of  the 
thallic  salt,  in  consecjiu-iitc  whereof  the  iodide  of 
thallium  did  not  present  its  i:  =  u.ill'.  I'right,  splendid  yellow 
colour,  but  was  always  ssmr  .  l-.at  blackish;  it  was, 
moreover,  very  difficult  to  remove  from  the  filter,  where- 
upon the  sulphur  had  been  collcifled,  some  th.^llic  salt 
tenaciously  adhering  to  both  sulphnr  nnd  filter.  As  a 
sequel  of  these  difficulties,  the  est  ::.a;  11  i  f  the  different 
cnmfountis  did  not  take  place  from  one  and  the  same 
uciL;hi  ;I  quantity,  but  care  was  taken  to  estimate  all 
compounds  in  samples  obtained  by  one  and  the  Piin*:i^ 
preparation.  After  it  had  been  duly  asccrt.tincd  that  i  n 
being  heated  above  ioo"C.,  the  substance  did  not  lose 
an^  more  water,  the  samples  submitted  tO  analysis  were 
dned  at  loo'C.  Dried  at  that  temperature  the  substance 
ia  fcnnd  to  be  a  readily  mobile  very  light  powder 
wbieh,  00  being  nibbed,  becomes  elearified.  The  foUoW' 
log  are  tbe  temlts  obuined  on  analysis ;— TIS204. 


No.  I. 

No.  J. 

No.  3. 

No.  4. 

No.  5. 

No.fi. 

Sutpbuf 

..  idfei 

5*75 

10-14 

34-«0 

Aneeic 

SI  ■36 

aor«a 

96-00 

Thallium 

6.1-57 

4Cij 

W79 

98-19 

lotroo 

96-93 

N08.  I — •)  have  been  prepared  by  passing  a  current  of 
H;S  through  a  solution  of  arsenious  acid  and  sulphate  of 
thallium  in  excess,  acidified  with  sulphuric  acn!.  1  he 
wash  water  ought  to  be  mixed  with  an  aqueous  solution  of 
HjS,  since  Otherwise  the  filtrate  become*  aomewhat 
coloured. 

No.  4.  prepared  by  mixing  an  ammoniacal  solntion  of 
AsjiS]  with  excefs  of  an  ammoniacal  solution  of  snlpbate 
of  thallium,  and  afterwarda  addition  of  sulphuric  aclauntil 
acid  reaction  ensues. 

No.  5,  prepared  by  adding  to  an  excess  of  an  ammoniacal 
solutiim  of  AaiS3  an  ammoniacal  aolutioo  of  sniphate  of 
thallium. 

No.  6,  prepared  as  No.  5,  bat  in  reversed  order,  i.e., 
tballinm  in  excess.  I  am  quite  aware  that  these  analyses 
exhibit  some  imperfeftions  dne  especially  to  the  difficulty 
quite  coirefthrto  estimate  Ac,  but  more  soyet  TI;  this, 
however,  is  oemonstrated  that  from  mM  solutions  con- 
taining thallium  in  excess,  is  obtained  a  combination  made 
up  of  equivalent  proportions  of  sulphide  of  arsenic  and 
sulphide  of  thallium.  The  calculated  result  of  this  COm- 
pound  As^Sj,  TliS,  is  the  following: — 

Sulphur     ,.   i8'7 

Arsenic  ai'9 

Thallium  59*4 

Ammoniacal  solutions  do  not  yield  a  compound  of 
constant  composition ;  even  while  bein^  prep^ired  the 
washings  run  of)'  coloured,  while  the  precipitate  itself  is 
evidently  decomposed  by  ammonia.  Wlien  a  current  of 
HjS  is  passed  through  a  solution  containing  equivalent 
proportions  of  .\SiO;  and  TKSO^.only  a  small  proportion  of 
thallium  is  thrown  down  along  with  an  excels  of  .^s^Sj. 
7f  the  quantity  of  AsjO^  is  increased  above  that  of  Tl^SO^, 
set  thallium  remains  in  the  solntion.  even  a  large  excess 
of  arsenic  Is  incapable  of  assisting  in  throwing  down  the 
whole  of  tbe  thallium ;  this,  notwithstanding  all  these  dif- 
fcrcnt  precipitates,  exhibits  the  aame  bright  reddish-brown 
Colour.  In  consequence  of  this  somewhat  singular  be- 
h.i'.ii  ::r.  1.  t;  r  r  rmcnt,  suspected  that  some  peculiar 
v.tricty  of  thi:  thuU.um  salt  might  perhaps  exist.  I  soon 
found,  however,  that  if  a  solution  of  a  salt  of  th.illium  is 
treated  with  As^Oj  and  HjS,  and  this  operation  is  repeated 
with  (he  same  solution  of  thallium,  a  second  time  a  loss 
of  metal  is  expf  ricneed,  and  that  by  repeatinj;  the  same 
operation  with  liiL-  '.amc  sample  over  and  over  again,  at 
last  all  the  thallium  is  eliminated.  I  do  not  think  it  is 
possible  to  assign  to  this  red  substance  a  place  among  the 
well  defined  compounds.  I  do  not  know  of  another  instance 
of  similar  composition  and  origin,  it  appears  to  me  that 
the  most  probable  explanation  may  be  the  follow'ru; :  To 
assume  that  beside  the  black  solphnTet  of  thallium  th>.i\; 
exists  another  suiphunet  of  tbe  same  composition,  but  of 
different  colour  (akin  to  what  i-i  well  known  to  be  the  case 
for  mereory  and  antimony),  and  that  this  modification  of 
the  sulphuret  of  thallium  is  perhaps  crysitalline,  and  hence 
more  apt  to  resi-rt  the  aAion  of  adds,  and  that,  further- 
more, this  compound  formed  as  ha«  been  explained,  can 
unite  with  sulphuret  of  arsenic,  iind  form  a  molecular 
compound  therewith.  Hut  even  this  explanation  leaves 
unanswered  the  que.^tion  which  can  be  asked.  How  is  it 
that  the  sulphuret  of  arsenic,  the  presence  of  which,  and 
a{ititudc  to  combine  with  this  red  sulphide  of  thallium,  is 
t!u-  catise  of  the  orir^in  of  the  Intter,  does  not  a(i  in  pro- 
p;irtlo;i  of  ;ls  qM.int  Itv  pic--i'nt  in  .a  :'i\  .Ti  '-ri'.utnin.  bi:t 
only  transforms  a  comparatively  small  proportion  of  the 
thallium  present  into  that  compound? 

The  chemical  history  of  this  red  substance  teaches  ua 
that  tiiallium  cannot  mt  separated  from  arsenic  by  means 
of  HjS,  a  point  of  some  in^portance  in  quantitative 

analysis,  as  well  as  while  operating  on  the  floe  duSt  from 

sulphuric  .ncid  works.  It  also  deserves  notice  that  the 
or.ar;;o  ycliow  colour  often  exhibited  by  sulphur  obtained 
from  jn'ritL:^,  and  v.l.uh  ts  u-u.i'.Iy  .ici-uuined  lor  hy 
ascribing  that  colour  to  the  presence  of  selenium,  may  be 
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equally  well  duo  lo  such  sulphur  containing  thallium,  i 
btg  leave  to  state  in  connciftion  hcrewitb«  that  Mr.  Wm. 
Crookes,  the  discoverer  of  thalUum,  ^Bttnd  in  crude 
ftvlphar  obtained  from  Spanish  pyrites  <rs9  per  cent  of 
tMlliilin.  Mr.  Crooke*,  however,  did  not  recofd  wbM 
celoar  this  tulphur  exhibited.* 


A  N£W  ASPIRATOR. 
By  J.  LANDAUER. 

Though  a  number  q(  aapiruor*  of  different  construdlion 
ate  proposed  and  tued  In  chemical  analysis,  the  following 
nay  be  added  to  the  ntimhcr  as  being  di»tiiiguished  by 
great  simplicity.  This  new  aipintor  ie  beied  on  the 
princiBle  of  the  sipboii.  A  cquicioaa  flaak  is  iMrmcticaUy 
dosed  by  a  cork  provided  with  two  boles.  One  of  the 
latter  receives  the  svphon,  and  the  other  a  glass  tube  for 
conneAing  the  apparatus,  through  which  thb  passing;  of  a 
current  i.^  r  is  desired.  Afttr  h.Tvinf;  made  the  con- 
nefliuns  ^nd  iiiiL-J  the  ilask  with  water,  the  l.TttL-r  is  made 
to  run  out  oi'  the  llask  by  suckin<;  the  ouIlt  iei^  of  the 
siphon,  the  end  of  which  muat,  of  course,  be  lower  than 
the  level  of  the  water.   The  cunent  of  air  is  thus 

eifecied. 

The  efflux  ot  w.itcr  is  rcj.;ijlaU'f<  by  joining  more  or  less 
width  to  the  tubes  between  apparatus  and  aspiraior. 
Two  aspirators  are  conneded  with  the  appar.iti.s.  ar.d 
used  altemately,  in  order  to  enable  a  reiillint;  of  the  flasks 
without  inteftuption  of  the  process.  For  this  purpose  an 
intermediate  apparatus,  consisting  of  a  glas«  tube  about 
two  inches  long,  and  one  inch  wide,  is  required,  which  is 
conneded  on  one  side  with  the  apparatus  intended  for 
receiving  the  cuffsnt  of  air,  and  on  the  other  side  with 
the  two  aspiratots.  The  latter  connsdUaa  may  be  effcAed 
by  india-rubber  tubes,  each  provided  with  Mohr's  pinch- 
cock.  Such  arrangement  wul  enable  the  alternate  work- 
ing uf  the  two  acptratore.  It  is  of  course  understood  that 
all  the  conncC'iions  must  be  elTec^tcd  hcrmctic.illv .  One  of 
the  advantages  of  this  aspirator  is  that  it  allows  an  easy 
deteimin.-itioii  of  the  q'laiulty  of  atr  psssed  through  by 
employing  graduated  vessels. 
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H.  StfOiMtti  EvANSt  £sq.,  Vice-President,  in  the  Chair. 
Tiir.  minutes  cf  the  pfccediog  aweting  were  read  and 

eonfirmed. 

Specimens  of  crab  oil,  cavenne  pepper  In  olive  oil.  and 
other  mteresiing  drugs  from  British  Uuiana  and  New 
South  \\  ales,  wen  pMScntcd  to  the  museum  by  P.  L. 
SimmondK,  Ksq. 

The  Chairman  diredied  attention  to  a  spurious  jalap, 
from  New  York,  16  bales  of  which  had  been  ottered  at  a 
public  sale,  but  was  not  purchased.  He  thought  it  was 
the  rose-scented  jalap,  and  previous  to  the  meeting  he  had 
shown  it  to  Professor  Bentley,  who  thought  it  bore  a 
^eat  resemblance  to  the  specimen  of  rose>scented  jalap 
m  the  museum. 

Mr.  D.  Hanbviiy,  F.R.S.,  who  read  a  paper  a  short 
time  since  "On  ike  CvUivttion  of  Mtditinal  Plants," 
nwntiOlied  that  he  very  recently  dug  up  n  root  of  jalap 
from  Us  filther's  garden,  at  Clapham,  which  was  punted 
last  Jane  twelvemonth.  It  had  remained  in  the  open 
ground  during  the  winters  of  1866  and  1867.    One  tuber 

*  The  coloar  varies  between  orani;e,  re4|Snd4Btblinr,SSMtdin|  to 
the  qmatiijr  «|  UMlUsm  pm«ot.-W.  €. 


had  produced  six  large  tubers  and  twenty-four  small  ones. 
He  thought  it  grew  better  in  the  open  air  than  under 
glass.  Unfortunately  the  flowering  was  too  late  for  the 
seeds  to  ripen.  This  circumstance  goes  fiw  to  prove  that 
jalap  might  be  cultivated  in  Europe  with  ordinary  ntten* 

tion. 

In  reply  to  the  Chairmaa  and  Mr.  Moraon,  Mr.  H anbury 
said  that  he  was  not  prepared  to  speak  of  the  properties 
of  the  jalap,  not  having  tested  it  sinBdently. 

Mr.  L'mnev  had  examined  the  s|iectmea  of  ialap  &mdi 
New  York,  on  the  table,  and  thought  it  diAred  from  the  * 
rose-scented  jalap  in  the  museum :  it  pOSaesied  a  pcaty 
odour  which  the  other  did  not. 

Professor  Attfield  then  read  a  paper  "On  th,'  Annlyns 
of  tkf  WaUf  of  a  Remarkable  Mrdicinai  hm 
f.i ,',  '  which  he  had  received  for  analysis  in  May, 
1&67.  It  had  been  sent  from  Jamaica  with  the  statement 
that  thousands  of  the  negroes  luid  for  weeks  flocked  to 
the  spring,  thinking  it  was  a  cure  for  all  diseases. 
It  was  clear,  inodorous,  and  strongly  alkaline  to  thetastc, 
its  specific  gravity  being  ios6-6.  An  imperial  gallon  con- 
uincd  24934  gms.ofaobdmatter,whidiiaabouttheaivcrage 
amount  of  saune  compounds  in  sea  water,  but  the  author 
thought  that  spring  water  Clontaining  se  much  minenl 
matter  had  never  been  known.  The  constituents  in  one 
gallon  were: — 

Chloride  of  calcium  ,.  i5io"oogrs. 

Chloride  of  sodium  ..     981-00  ,, 

Chloride  of  ammonium  ..  2-43  „ 

Water  69368  57  „ 

So  that  a  gallon  contaiaed  about  3)  oz.  of  chloride  of 
calcium,  a  o«.  of  salt,  and  si  grs.  of  chloride  of  ammonium. 
Dr.  Attfield  had  tested  it  for  sulphates,  nitrates,  carbon* 
ates,  potaKsium  and  magnesium  salts,  bromides,  iodides, 
fluorides,  sulphides,  phu.sphates,  nitrites,  silicates,  borates, 
and  a  number  of  other  salts,  but  found  none,  and  animal 
and  vegetable  matter  were  also  absent.  The  proportion 
of  rhloride  of  calcium  he  bcliLVcJ  10  be  ui.;i;  J.  r.tcd  . 
Ttietc  waii  another  spring  in  jaiii.«ii.a  o;  a  Uitfnia.1 
charaificr,  which  contains  105  gts.  of  chloride  of  calcium  to 
the  gallon ;  the  saline  and  chalybeate  water  of  Harrow- 
gate  contains  betw  een   i  jo  a!id   i  jO  i'j^.  ni  ehloride  of 

calcium  ;  and  the  water  of  the  Dead  bea,  25  per  cent  of 
which  was  stated  to  be  solid  matter,  also  contained  a 
little  chloride  of  calcium.  The  gases  dissolved  in  the 
water  were  small  in  amount — one  gallon  contained  3-33 
cubic  inches  uf  nitrogen,  :'5S  of  oxygen,  and  -50  of  car- 
bonic acid.  In  sending  the  result  of  thi^  analysis  to 
Jamaica.  Dr.  Attfield  asked  the  proprietors  of  the  estate 
to  send  him  some  information  on  the  history  of  the  spring 
and  topography  of  the  distrifi,  thinking  it  would  be  of 
geologiciu  as  well  as  chemical  and  physiological  interest. 
From  the  report  he  had  received  it  would  appear  that  the 
water  had  been  used  for  medicloal  purposes  upwards  of 
forty  years.  The  negroes  believed  it  a  ctn«  for  every 
disorder,  but  it  was  chiefly  used  for  scrofulous  affe^ions, 
^l.iudular  swclHn^'s,  ^:e.  'I'iie  .r.ithor  (luo'.irJ  frttni  Ptieira's 
ilateujent  of  the  lliefapeulii.  action  of  ehioride  o(  e.iicmm, 
whivh  slujws  that  it  is  most  useful  m  thi.se  diseases  for 
V,  li:tli  the  negroes  have  rccouiac  lo  liic  luedicuiai  water. 
1  lie  tprin^;  is  6S  ft.  above  the  sea  level,  and  76  chains, 
from  il;  tcinper.if.irc.  8?  K. ;  and  it  makes  its  appearance 
in  the  diluvial  gt.i\  el  tii at  nearly  fills  a  small  brook  known  as 
the  Saint's  Ann  s  Great  Kivcr.  Dr.  Attfield  presumed 
it  was  of  volcanic  origin. 

The  CiiAiiUiAN  said  they  were  very  much  obliged  to  Dr. 
Attfield  for  his  paper,  which  contained  a  number  of  pointe 

of  great  interest. 

Mr.  C.  II.  Wood  su|;gcstedtfaat  itmi^tbc  used  to  water 
the  road,  as  an  artificuu  water  was  manufadured  for  that 
purpoie. 

.Mr.  C.  H.  Wood  read  a  paper  "  D);  tlu-  Syitp  .■/' 
Ilypophoiphite  of  Iron."  in  which  he  referred  to  the 
disadvantaj^es  of  the  processes  ;;i\en  in  the  Phiitmiu<  ulintl 

jfotimal  (vol.vii.p.440}  and  Parmh's  '^WfiffJii^jJ'JjyJiCjOO 
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!!(-•  h:id  ma'-ic  ;i  ;;ooil  •  yruji.  ccn'.alnlu'^'  2  uf  liypophos- 
phite  of  iron  in  i  dram,  b'/ dissolving  460  grs.  01  granulated 
Hulphatc  of  iron  in  i  ounce  of  dilute  phosphoric  acid 
and  li  ounce  of  distilied  water,  then  reducing  326  uf 
pure  hypophosphite  of  lime  to  tine  powder,  adding  tott  the 
solution  of  sulphate  of  iron,  and  triturating  before  tnos- 
ferring  to  calico.  The  liquid  wasjtht'n  pressed  out. filtered, 
and  mixed  with  seven  times  its  volume  of  simple  syrup. 

TIm  Chaiuiaii  thwiked  Mr.  Wood  for  his  praAical 
paper,  mi 

Mr.  UmwY  neferrsd  to  a  process  for  the  preparation  of 
the  nnp  whicli  contained  t  gr.  of  hypophosphite  of  iron  to 
the  drxtn.  but  he  thought  Mr.  Wood's  process  was  an  im- 

prcivctriL-nt. 

Dr.  Atii  ield  asked  Mr.  Wood  if  h^:  hid  cxpciiunccd 
any  danger  in  prcp.-jrin;;  the  hypophosphite  nf  Itmr.  He 
had  heard  of  an  explosion  occurring,  cwn  wlitr.  it  was 
dried  at  a  low  temperatrrf,  ij  >  !o  t.\o\ 

Mr.  Wood  had  not  atteinpted  m  mske  any  quantity,  on 
account  of  pliuiphoretted  [iydrot;cn  ln-m^;  <_M.lved| wWch 
would  pro%-can  annoyance  to  the  net!>ht>ourhood. 

Professor  Redwood  had. never  heard  of  an  explosion 
taking  place  in  the  preparation  of  hypophosphite  of  lime, 
btit  in  preparing  hypopno«phite  of  »oda  H  was  necessary 
to  dry  at  a  very  low  temperature,  to  prevent  an  ex- 
plosion. 

Professor  Attfiei.d  described  a  laboratonr  experiment 
relating  to  "  Mafptetic  Hydrate  of  Iron.'*  He  bad  added 
an  alkali  to  a  solation  of  fiettous  and  ferric  sulpbate,  in 
molectilar  proportions,  and  obtained  the  usiul  black 
hydrate  of  tron  having  the  welMcnown  property  of  being 
attradled  by  a  ma^i  t.  even  when  the  latter  was  simply 
imnuTii-d  in  the  mixture.  He  then  precipitated  appro- 
l>i  :aic  quamiias  of  ferric  hydrate  and  ferrous  hydrate  in 
separate  vessels  ;  nL-;tliLn  ol  t!u-  precipitates  '..  as  attr.u  tid 
by  a  magnet.  The  contents  of  the  vessels  were  then  wcU 
mixed,  when  a  hvdratc  resulted,  which  at  first  was  not  at 
all  ma'^ns-tic,  feebly  attraified  after  ten  minutes,  its 
att: ai::.ibi!ity  sKjwly  increasing  until,  after  t\v<  nt;.  1  >ur 
hours,  it  appeared  to  be  more  strongly  attra&ed  than  the 
black  hydrate  made  in  the  usual  way. 

This  experiment  showed,  first,  that  in  making 
magnetic   oxide   uf  iron  for    use  in  medicine,  fuel 

r.oL<i  nut  be  wasted  in  obtaining  ferric  sulphate 
L-iitiii-ly  free  from  the  nitric  acid  used  in  its  pio- 
^  .»ral;un,  x.\c   :crriv   suliitujn  could        [lourni  iiiti> 

iJie  iilli.iU  before  the  l\-irous,  any  nitric  acid  tir.i^  Lu-ciiiiuii^^ 
iicuir.i'.iscd  and  pri  vciucd  from  oxidising  the  icrruu;.  .s.il:  ; 
second,  it  afforded  ciiniLrmation,  were  any  ni  cdcd,  uf  lim 
view  thai  m.iLjnctiL  liydrate  was  a  compound  and  nut  a 
mere  mixture  uf  ferrous  and  ferric  hydrates ;  third,  it  was 
a  good  iUttstiatioa  of  the  inHttenee  of  time  in  chemical 
change. 

Dr.  RsowQOO  thought  that  by  boiling  the  solution, 
ooe  would  obtain  a  more  certain  and  definite  preparation. 

The  Chairkaii,  after  thanking  Dr.  Attfield  for  his  com- 
mtinication,  announced  that  the  next  meeting  would  be 
held  on  the  ist  of  April,  when  a  paper  would  be  read  by 
Mr.  C.  H.  Wood,  and  several  laboratofy  experiments 
would  be  described. 

The  nccting  was  adjourned  at  an  early  hour. . 


Dativatives  of  Vinyl-Compounds.  —  Glinsky  has 
studied  the  readion  between  vinylic  bromide  and  mercuric 
oxide,  or  hypochloroue  add  (suggested  by  an  analogous 
investigation  by  Linnermann,  vtdt  Chbmical  News,  No. 

83)<  obtained  aldehyde,  and  a  white  amorphous 
body,  which  was  fbtmd  to  be  a  compound  of  aldehyde  and 
■Mscnious  biwmide  of  t)ie  fbrmola*- 
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C(>I"«!tI'?i:  Pr;-c'r!cK  in  M»<ldtr.— Impn:  t  jnt  rim  -:';  iit  DycifiR.— 
-I-.;  :n  ,1  I  rLi;  At  i  l.  KnlriitlOn  t'f  I  >  I  l)v  nv  ;ni-.  i*f  Hi-.ulphidc 
ol  tirbiiii.-  The  S«!&qui-fluoferr»lr».  — AtAi>i:»«v  oi'  ScikKCKS:  Vto- 
duUion  u<  Clilurmc  and  Uxygeo.— Produeia  ul  the  SJuw  Uvidalxm 
of  rhosphorun.— DifTMiun  and  Eodostiuise.— Mude  of  ACilmi  uf 
CoraiBon  itsUa»a  Msattiiol  AEMt.->AatiptttrBKCBt  pRMwrtiea  of 
Sulvhufic  Eiiier. 

SoMi:  time  ago  madder  foni-f  l  tl;;'  f-.iljji.a  of  n  com- 
munication to  the  Soc  lLu  d'Eiujuru^c.T.cru,  by  M. 
Schiilzi;nbcrL;c-i .  I.'i]  ,  communication  has  led  the  way 
I  to  results  ot  ^;c,it  uiU-rest,  witethcr  taken  m  a  scientific 
nspett,  or  a  pecuniary  one.  The  existence  of  five  pigments 
this    toloiirin  ;   riLitter,  In-    Ii.tI  rcmriicd,  may  be 


in 


cSb j  +  ^"B,Br. 


—(ZtUuhr.  CAm.,  N.F.  iii..  675.^ 


recoi^nised— they  are  ali/arint-,  ;  11  i  iiiie,  orange  madder, 
pscudo  purpurine,  and  xantho  purpurine.  These  bodies 
are  distinguished  by  their  compoiiition,  their  physical  and 
chemical  properties,  and  especially  by  their  comportment 
in  dyeing  operations.  Uilferent  samples  of  madder  give, 
then,  ditfercnt  results  in  dyeing,  according  to  the  pre- 
dominance of  one  or  other  of  the  principles,  and,  as  is 
well  known,  ditVerent  tints  according  to  the  mordantsused. 
Pseudo  purpurine  is  distinguished  by  its  fugitiveness  under 
the  influence  of  soap ;  and  the  want  of  stability  in  the 
tinftures  made  from  the  madder  of  Alsace,  is  due  to  the 
presence  of  this  principle  in  large  proporti  /n.  >f .  M  artin, 
observing  these  points  in  M.  Schut«enb<:ii.;ci  -,  luc-ti^-a- 
tion,  and  knowing  ali^sarine  to  be  the  only  one  of  ilu- 
five  colouring  matter:^  yielding  an  unalterable  dyeing 
material,  essayud  t!u-  ;i  .^nsf  inii.r.iun  <,f  the  other  princi- 
ples into  ali.'.u  inc.  i  lie  rouli  betii  ih.jl  M.  Martin 
ii.i:,  discovL-r^-d  .1  protc-i-  by  which  purpurinc,  p>,cuilo- 
purpurine,  Xdiuho  putpurme  (yellow),  and  the  orange- 
colouring  matter  can  be  transformed  into  alixarine :  the 
process  he  has  patented.  This  tr.msformation  is  easily 
elTcCled  by  the  combined  .uin.ti  of  dehydrating  and  reduc- 
ing agents.  The  colouring  matters,  either  separately  or 
mixed,  are  dissolved  in  concentrated  sulphuric  acid,  and 
wlicn  dis-^olved,  iiinc  is  added.  Elevation  of  temperature 
and  a  finely  divided  condition  of  the  metal,  facilitate  the 
reaftion.  .'Xf;  soon  ns  the  tr.tnsformatiun  is  considered 
complete,  the  mass  is  diluted  with  water,  which  gives  rise 
to  an  abundant  precipitate  of  alizarine;  washing  with 
watL  r  w  ill  render  the  matter  ready  for  dyeing  purposes.  It 
will  be  interesting  to  compare  the  composition  of  the  five 
principles  occurring  in  madder,  as  given  by  M.  Schfltxen- 
bcrger  : — 


Alizarine    ..    ..    ..    ..    ..  C4„HijO 

Pun  .innu   t^4QH,iOi4 


11 


.irinu    .  .     . . 

Oianiie  in.uldcr   C40H16O13 

I'M  udo-purj'Ui  .lie    C4oUiiOis 

Xantho  purpurinc   C^Hi^Oi^ 

The  prooess  of  M.  Martin  would  seem  to  be  one  of 

great  importance. 

l>r.  Lowe  has  inditaied  the  follovvin;^  method  of  pre- 
p.iring  large  quantities  of  nric  acid  from  Peruvian  g^ano. 
The 'ninnn  is  pulverised  .ind  dried  at  loo'C. ;  I 'part  by 
wei'jlit  IS  :iddi-ii  in  s.ri;ill  <j uant i ii;s  n:  .1  I:-t;c  l(.>  ;  j'ait  of 
jiulphuriv  rn::d  cunt.uiicd  in  ;i  cqiMile,  iieated  by  a  water 
batii.  anil  -itirn  t;  \'  i:h  a;d.iv-.  i  i  d.  The  mixture  is  allowed 
to  remain  on  the  water  b.tth  as  long  as  hydrochloric  acid 
continues  to  be  evolved.  When  the  odour  of  hydrochloric 
acid  is  only  slight,  and  the  mixture  seems  homogeneous, 
12  or  15  volumes  of  distilled  water  are  added;  this  dilution 
causes  a  yellow  precipitate,  for  the  subsidence  of  which 
time  is  allowed.  .-Xfterwards  the  supernatant  fluid  is 
decanted  off,  the  precipitate  is  washed  with  fresh  quanti. 
ties  of  water,  thrown  upon  a  filter,  and  the  greater  part  of 
the  sulphuric  acid  washed  out.  Small  portions  of  this 
precipitate  are  now  boiled  in  a  weak  solution  of  an  alkali, 
the  solution  filtered  and  acidified  with  dilute  hydrochloric 
acid  to  precipiutc  the  uric  acid,  which  ^^^P^^^Qq^^^^^ 
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yellow  cloud.  When  cold,  the  precipitate  is  tlirown  on 
to  a  iiiter,  washed,  and  dried.  '1  he  yellow  colour  may  be 
removed  by  belting  with  sulphuric  acid  at  the  temperature 
of  a  water  bath,  and  repeating  the  process  de!vcribed  ;  it  is 
necessary  to  avoid  adding  more  water  in  precipitating  than 
i«  absolutely  necessary,  since  the  protluft  is  always 
ydlow  when  excc&a  ol  water  has  been  used. 

The  extraAion  o(  oils  by  means  of  bisulphide  of  carbon 
11  now  carried  on  at  Mowit,  near  Berlin,  upon  a  very 
great  icak.  In  the  manufadory  of  M.  Heyi,  2,570  kilog. 
of  ml,  of  sufficiently  good  quality  tO  bi  employed  in 
luMcating  machineiy,  are  manuiadiued  daily.  Colza 
and  linseed  are  the  materials  chiefly  operated  upon  : 
the  residues  serve  very  well  to  feed  cattle  with.  The 
seeds  .irc  fir-^t  crushed  and  dried  hy  hc^tinff.  For  the 
daily  f.ibr;c:ition  of  2,570  -->il'ii;-  of  oil,  only  six  men 
are  required.  Analysi*:  hr.s  <:hciua  the  residues  to  cont.iin 
only  -  per  cent  of  01!  and  7  per  tent  of  w.iter,  wliile  the 
residues  of  the  ordinary  pie'-siire  pioLt  <!s  euntam  9  per 
cent  of  oil  .m;l  13  per  cent  (>f  In  the  extradlion  of 

the  oil,  7,000  kihj;.;.  of  bisulpl-.ide  of  carbon  are  uned  dr.ily, 
and  the  amount  lost  is  kilo^. 

M.  Nickles  has  published  a  paper  on  the  scsqui- 
fluoferrates.  The  sesquifluoride  of  iron  forms  combina- 
tions with  fluoride  of  sodium  and  ammonium  ;  they  are 
obtained  in  two  ways,  either  by  direA  union  ol  the 
sesqui  fluoride  of  iron  with  the  alkaline  fluoride,  or  by 
decomposing;  the  latter  with  scsquichloride  of  iron.  The 
alkaloids  also  unite  with  this  Suoride:  combinations  have 
bean  prepared  with  qiunine  and  bnicine.  When  the 
aoltttions  of  the  aromooic  and  potassic  flno'salts  are 
boiled,  they  are  decomposed,  depositing  yellow  flakes 
charged  with  iron.  Ammonia  scpar.-itcs  scsquioxide  of 
iron  from  these  solutions :  ferrocyanide  of  potassium 
causes  a  blue  colouration,  unless  the  '■■oUitinn  contain  an 
excess  of  alkahnc  fluoride.  'i  he  culouialioll  which  is 
usually  ni.inifested  is  of  a  fine  violej  tint,  quite  difierent 
from  the  blue  precipitate  of  prussian  blue ;  it  is  capable 
of  utilisation,  M.  Nicktts  tbtnks,  in  tbe  prepafbtioa  of 
colours. 

Among  the  n-.emoir-.  inou,:lit  before  the  Academy  at  the 
iftm^otthe  24ih  of  i-ebruary,  wete  the  foUowinR : — A 
memoir  on  the  produdion  of  chlorine  and  oxygen,  by  M. 
Mallett  ;  on  ozone  and  phosphoric  acid,  the  result  of  the 
alow  oxidation  of  phosphorus,  from  M.  iilondlot;  a 
memoir  relating;  to  diffusion,  endosmose,  n.olecular  move- 
ment, etc-t  from  M.  Dubrunfant;  on  the  mode  of  aAion 
of  common  aalt  employed  as  amanure,  by  M.Jean;  anote 
on  the  antl-putreseent  properties  of  sulphnric  ether,  from 
M.  Martin ;  analyses  of  some  waten  from  tbe  thermal 
springs  of  Ischia,  near  Naples,  by  MM.  M^ne  and  Rocca- 
Tagliato.  The  sedlion  of  rural  economy  hat  pittentcd 
tbe  following  list  of  candidateis  for  the  place  vacant  in  it 
from  the  (featli  of  M.  Rayer:  — (i)  M.  Rciset  ;  (2) 
MM.  Bouley,  Dubrunfaut,  and  Hcrvc  Mangon  ;  (3)  M. 
Richard. 

M.  Mallett's  tnenio:r  w.is  .Tn  explnn.ition  of  :\  process 
to  which  he  called  llie  attention  of  the  Atadeniy  last 
ye.ir.  lie  remarked  that  the  fixation  of  the  atmospheriw. 
cixy^'en  upon  protoclilonde  of  copper,  permitted  either 
of  marking  the  latter  yield  the  oxygen,  or  yicSd  chlorine 
upon  addition  of  hydrochloric  acid.  The  absorption  of 
oxygen  by  protochloride  of  copper  is  spontaneous ;  the  air 
being  ordinarily  moitti  ft  will  be  complete  in  a  few  hours, 
if  fresh  surfaces  be  renewed.  But  elevation  of  tempera- 
ture, and  this  is  a  main  pomt,  induces  a  much  more 
rapid  absorption  :  at  temperatures  between  100"  and  200', 
aa  well  aa  at  higher  temperatures  in  the  presence  of  water, 
due  absmiMion  may  be  considered  as  almoat  inuaa- 
taaeout.  oy  this  process  loo  kilog.  of  chloride  of 
copper  (cuprous  chloride),  usually  mixed  with  inert 
matter  for  convenience,  will  yield  3  to  3  J  cubic  metres  of 
otyf;en,  or  6  to  7  cub^v  n  ctrci  of  chlorine,  and  as  four  or 
five  upfrat'.ons  m.^y  be  made  in  four-aud-twenty  hours, 
this   qu.intity.   too  kilo>^'.,   would  yield    J5   to  culiic 

raeUcs  of  oxygcPi  or  200  to  300  kilog.  of  chloride  ot 


lime,  durini^  the  WLime  time  ;  the  price  of  the  chloride  Of 
copper  does  not  exceed  i  franc  the  kiiugtamnie. 

when  phosphorus  under^:oes  slijw  combustion  in  air, 
it  is  generally  considered,  M.  Ulondlot  says,  that  ozone 
and  phosphorous  acid  are  produced ;  these  two  bodies 
being  incompatible,  he  thought  the  matter  worthy  of 
investigation.    For  this  purpose,  he  took  a  daskof  eevcial 
litres  capacity,  closed  with  a  cork  carrying  two  tnbes. 
One  descending  to  the  bottom  of  the  vessel,  oommtinicated 
at  the  upper  eatRmityt  by  meaM  of  a  eaoutchouc  tube, 
with  a  icaervoir  of  water  Anoidwd  with  a  tap;  the  other 
was  simply  a  curved  tube  for  the  delivery  of  the  gat.  la 
the  ascending  portion  of  this  tube  he  placed  a  thin  cylinder 
of  phosphorus  about  15  centimetres  in  length.  This 
.^rr.ingcment  made,  ;i  fine  jet  of  water  was  made  to  issue 
into  the  flask,  when   the  air  was  expelled,  bubble  by 
bubble,  between  the  phosphorus  and  the  sides  of  the  tube, 
riie  resultiii;^  ^..s,  colleifled  in  the  usual  way,  was  washed 
at  several  interval;,  with  water,  until  white  vapours  had 
completcl)  di^ajjjieaicd.    Two  important  fads  nave  been 
deiiionsir.iied  by  the  experiment.     The  first  is,  that  if 
the^ambicnt  ,'or  should  not  attain  vi^^ourously  I2'^',  v.  hc-n  it 
leaves  the  ajppaiatus,  it  will  have  acquired  distinctly  the 
charaderistic  odour  of  oxone,  but  it  will  not  affccl  iodide 
of  potassium  and  starch  paper;  while  if  the  air  of  the 
apparatus  is  at  t2  to  13^,  these  same  papers,  suspended 
in  the  receiving  flasks,  become  as  distindly  blue  aa  if  the 
temperature  bad  been  much  higher.  The  second  ia  that, 
whatever  temperatuie  one  operalea  at,  the  white  yspona 
which  escape  finom  the  amaiatat  are  compoaed  eaclu- 
aively  of  phosphoric  acid,  without  admixture  of  phoa- 
phoroos  acid.   There  is  no  difference  in  the  produft  after 
the  greater  part  of  the  oxygen  has  been  withdrawn  from  the 
air,  this  condition  being  attained  by  collediing  the  escaping; 
gases  in  a  dask  over  v^ati'r,  ^nd  then  making;  the  phos- 
phorus uiiderf^o  slow  conibustion  ia  thcic  collected  K-ises. 
To  be  enabled  to  prove  tnat  phosphoric  acid  li,  the  only 
produft  of  combastiou,  it  suflices  to  pass   the  escapin(^ 
gases  111 tu  di;- tilled  '.V  ater.  The  solution,  very  distinctly  acid, 
being  ex.utly  neutr.ilisftl  with  polaiih,  c.uises  in  nitrate  ol 
silver  a  vellow  precipitate;  it  does  not  decolourise  per- 
manganate of  potash,  and  introduced  into  a  Marsh's 
apparatus,  produces  no  green  flame.    This  being  so.  it 
would  seem  curious  why,  in  the  class  experiment,  by  the 
aid  of  which  one  obtains  what  was  formerly  called  phos- 
phatic  acid  (PO3),  there  is  produced  phosphorous  acid 
mixed  with  phosphoric  acid.    The  expla.-iat.un  is  simple. 
M.  Blondlot  has  found  that  in  a  flask  filled  with  a  so« 
lution  of  phosphoric  acid,  to  which  a  few  piecea  of 
phpsphonia  have  been  nr*dcd,  and  corked,  a  portion  of  the 
phosphoric  acid  is  speedily  converted  into  phosphoroos 
acid  according  to  the  equation  3PO5  -{  2P  =  5PO3. 
From  this  it  follows  that  when  small  sticks  of  phospnofus 
are  exposed  in  n.;rfow  tubes  to  the  ac'tion  of  moist  .i:r, 
the  phosphorous  .tc  id  produced  is  the  result  nf  a  dcoxidat  ion 
I  of  the  lii;;her  oxide  first  produced.     In  conclusion,  M. 
'  Hlondlot  states  that,  whatever  be  the  rapidity  of  the  com- 
bustitm,  when  i'lio';]-,hnnis  undergoes' COmlWStiOn  ID  air, 
phospfioilc  ac;d  is  the  only  produCl. 
i      M.  Dubninfaut  placed  before  tlie  .Xradrmv  a  number  of 
theorems  rclatinu  to  ditiusion  and  endosmose.  Among 
others,  these  :— Difl"usion  is  always  a  molecular  property, 
whether  manifested  with  or  without  diaphragms  (the  first 
condition    being   considered   endosmose,   the  second, 
difl°U8ion).     It  is  always  accompanied  bv  the  double 
current,  observed  by  Priestley  and  Dutrochet,  and  it  ia 
the  result  of  an  attradive  force  which  is  developed  by  the 
juxtaposition  of  molecules  of  matter  of  difierent  kinds,  or  of 
molecuics  of  matter  in  a  diflEuent  physical  state.  The 
elleds  of  dilhiaiOB-  and  endoamoee  ate  referable  to  ime 
fbtca— difludoo,  triuchi  though  exerted  at  ineensibio 
distances,  canno  be  said  to  result  from  ctmtad,  since 
these  distances  are  really  great,  and  depend  upon  tbe 
finite  dimensions  of  the  molecules  of  the  matter  operated 
upon.    The  force  of  diffusion  is  .iKvnys  exerted  in  or.c 
direAioD,  which  is  normal  at  the  surface  of  contact  of  tbe 
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iatdt.  It  varie*  in  inteosi^  with  diflennt  fluidi,  and  |  GNH+CIH.  This  oomponDd  dccompotn  veiy  seadily, 
with  Hiuds  of  diflerent  dcmitici,  wherefore,  also,  with  the  I  it  aoluUe  in  water,  alcohol,  and  giactal  acetic  acid. 


temperature  and  pressure.  Mechanical  wur'^  ui  com- 
mensurable degree  is  performed.  In  fad,  (luids  w  Intli 
mix  \Mth  great  perfection  oHcr  witli  tlie  displacement  t)f 
their  centres  of  gravity  useful  data  wherewith  to  calculate 
wofk  paiiiBciiMd  in  produdug  the  mixtnrea. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Carbonic  Oxysulphide.  —  C.  Tran.  This  gaseous 
compound  is  formed;  1.  By  diredl  union  of  carbonic  oxide 
irilh  Mlphur,  at  a  low  red  heat ;  a.  By  the  adion  of  dilate 
■ddt  vifou  Bblphocyanhydric  add : 

Bymakinj:;  use  of  the  latter  re.i<nion  larpe  quantities  of 
the  new  compound  ma^'  easily  be  prepared.  Powdered 
potassic  sulphocyanide  is  added  lo  a  mixture,  by  vohime, 
of  5  sulphuric  acid  and  4  of  water,  (in  such  proportions 
that  the  mass  remains  liquid),  and  the  evolution  of  gas 
which  sets  in  at  once  kept  constant  by  alternately  hcat- 
iflf  and  cooling.  The  gas  is  purified  from  traces  of 
Cfn^jpdric  acid  (and  formic  acid),  carbonic  ditalphide, 
nd  aaoeoaa  vapour,  by  letting  it  pass  succeirively  over 
nctcnne  o«ide,  non-vakaidaea  iadia-nibber,  and  calcic) 
dtforfde*  It  may  be  colteAed  over  mercttry  when  dry, 
without  suffering  change ;  water  dissolves  an  equ.il  volume, 
and  gradually  decomposes  it.  Its  temperature  of  ignition 
it  very  low ;  it  bums  with  blue  flame ;  the  produdU  of 
tofnhnstion  being  carbonic  anhydride,  .tnd  sHlphurous  acid. 
.\ik.aiic  hydrates  absorb  it  with  form.ition  of  carbonate  and 
tal]^ide.  Its  ap.  gr.  was  found  a  3-io.^(^hm.  Chem. 
num.  5  suppL  sjfii^ 

Isomeric  Compounds  derived  from  Benzoic  Acid. 
— H.  Hiibner  and  F.  Meeker,  The  bromnitrohen^oic  acids 
obtained  from  brombcnzoic  .acid  by  the  artion  of  \ery 
itrong  nitric  acid,  at  a  moderate  temper.iturc,  are  best 
separated  by  extra^fling  the  mixture  of  acids  repeatedly 
With  insufficient  quantities  of  boiling  water,  until  the 
midne  has  become  insoluble  and  infusible  under  water. 
(Those  acida.  derived  from  the  insoluble  portion,  fusing 
at  are  named  a ;  those  from  the  soluble,  fining  at 
I40*/Jconpounds.}  fi  brom.imidobenzoic  add* 

C;H^BrlNHi)0^, 

obtained  by  reduction  uf  the  correspondiog  nitro-compound 
with  tin  and  chlorhydric  acid  in  tM  proportiom  ShOTm  Itt 
the  following  equation : — 

G^H^BrCNO^+aSa+SttCI  -68aCI+*Ks» 

+e7H4Br(NHs)es 


insoluble  in  ether.  Sulphuric  acid  exfiels  chlorhydric 
acid  with  formation  of  sulphate.  When  heated  with 
f;lacial  aceticjacid  to  150' or  160  complete  decomposition 
takes  place,  amongst  the  produces  of  which  i'orjn>  lamide 
andacetaniidc  were  fo;ini!.  \\  hen  dccompofiing  in  presence 
of  alcohol  the  chlorhydratc  of  a  new  base  is  formed 
tofether  with  elhylic  ehtoride  and  fomie  etbide. 

aN  |h"+  2         J  O  =  CH5N4CI  +  GiHjCl  + 


H 


in  small  needles,  and  fuses  at  171  to  17a'.  /) 
WaaiBBiid^easoioamd,  e7H3Br(N  H2)0{OH).  crystallises 
ia  long  needles,  which  are  sparingly  soluble,  and  fuse  at 
loat0  304^  a  and /U  amidobenzoic acid,  G7H5(NH])Oi  and 
^H^(NHj)0(OH),  which  are  obtained  from  their  respcc- 
ti»e  bromoitro-compounds  by  employing  the  fyllow  lUg 
jroportioas : — 

e7H4Br(N0^ei+ 8Sn + 7CI H = 67Hj(NH,)e«+7SnCl 
+  SaBr+2Ha0 


The  base  cannot  be  isol.itcd  with  potassic  hydrate,  on 
account  of  its  splitting  up  into  ammonia  and  formic  acid 
the  moment  it  is  set  free.  The  chloroplatinate  has  the 
formula  a(eH5NaCl)PtCl4.  This  chlorbydrate  ia  isomeric 
or  perhaiM  identical  with  the  compotind  obtained  by  the 
addition  of  dilorhydric  acid  to  amnonle  qranide,  and  its 
conttitndoii  It  tepfesented  by  the  formula— 

((GNrtj  (GH 
n|H  or  N]nH4 

Ici  Ici 

preference  bciflg  ^vu  to  the  latter.'— Com/Im  li.-lzT.  410 

and  47a). 

Dichiorsulphobenzid. —R.  Otto  has  not  been  able  ta 
confirm  Gerike's  statements  as  tu  the  furraation  of 
dichiorsulphobenzid,  by  the  a«Stion  of  chlorine  or  phos- 
phoric chloride  upon  sulphobenzid,  the  produAs  of  this 
readion  beinb  according  lo  the  author,  chlorbenzol  and 
sulphobenaoue  chloride.  He,  however,  succeeded  by 
ai^ag  npon  mooechlocbenzol  with  sulpbnric  anhydride 
at  a  low  temperature.  DichlonulphoDensid  it  mimed 
according  tO  the  following  equation  : — 

This  compound  crystallises  in  white  needles,  fusing  at  140 
— 141*  C,  insoluble  in  water,  readily  soluble  in  hot  alcohol 
or  ether.  It  is  not  decompowdby  an  alcoholic  solution 
of  potassic  hydntte.  8odion<anulgam  icducea  it  prind- 
pally  tobensol  aad  antphdbantolic  acid.— '(ZmfMAr.CilMk 


CORR£SPOND£MC£, 


ELECTRICAL  RESISTANCES. 


I  ao  iar  as  exparimoiti  nt  jmaent 
•■Ml  bat  iaonaric  vnth  ordinary  anidobenaoic  add* — 
(TffticAr.  CJks*.,  N.  P.  iii.  564.) 

Chlorhvdrate  of  Cyanhydric  Acid.— Arm.  Gautier. 
Ihy  Cfaabydtic  add  ia  saturated  with  chlorhydric  acid 
Pi  at- sol*  Cand  than  hcatad  In  a  doted  vcttd  10 

^'-^*.  Od  again  cooling  the  liquid  solidifies  to  a 
Wiite  ciystalline  maw  which  is  cyaobydric  chlorhydratc 


To  tki  Editor  of  tk«  Ckmical  Snn, 

Sib,— The  following  table  of  diameters  and  ratittaBcet 
of  pute  copper  wires  may  M*,peyhapt»  be  unaccegtaMeto 

elemical  students  and  others. 

::  ■  capacity  of  pure  copper  is  taken  at  luo,  and  the 
unit  ot  resistance  used  is  the  ohmad adopted  by  the  Elei3- 
rkal  Committee  appointed  by  the  British  Association,  one 
unit  being  equal  to  1,760  yards,  or  Jidog'ji  metres  of  copper 
wire  '330t  inch  diameter. 

The  value  of  the  table  consists  mainly  in  its  being  a 
standard  by  which  thu  student  is  enabled  to  ascertain  the  . 
conducing  power  of  any  wire  he  may  have  under  test,  and 
also  of  its  giving  relative  tenths  of  pound  and  kilo- 
gramme;, ana  proportionate  dwmettn  in  dedmala  of- 
iiich  and  millimetres. 

It  is,  perhaps,  unnecessary  to  say  that  there  is  no  better 
apparatus  for  obtaining  tcstH  than  the  eleAric  haltllHI 
manufa^uredbyMr.  Becker,  of  Meisrt.£lliottBrathen».-  _ . 
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Table  of  Resistances* 


yiirdi  per  lb. 

(  7J 

.5  et4  ti 
B  -  -  ^ 

1;    U  1  — 

4 

Diameter 
u(  m.m. 

JVsinbcr  of 

iMttfifeA  In 

ikilo. 
(sf  X2*Ol6) 

-"^  i  c  - 

•-  0  Li  K  1- 

—  0 

5  847   . . 

2'OaK   . . 

t  *  *  J  -  • 

t*oo 
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5740   . . 

*  */3   • • 

4-184  . 
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2-8^4    .  . 

';'7M  . 
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4648  .. 

Tilt 
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I      ^  1 

•  tie 

*  • 
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*  • 
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4  • 
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«  » 

3*4S4 

6*007  * ' 

12*11 
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*I28 

3'»5i 

6*781  . . 

•  J  ^/  •  •  • 

■^"217 
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2717  .. 

0*TOC   . . 

IQ'Ct  r 

*y  J  J. 7  -  • 

*IO 

2*54 

22'1o8 

3 

'092 

2-3,,6  .. 

• .»  *  *  J   •  ' 

:6-46 

6  2G6 

*oS 

17-16 

8-28S 

•  • 

ryyS  .. 

2  2-67      a  • 

"r  J  ,' 

io'82 

•065 
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JJ          •  • 

1 2-25 

"0625 
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^/  ^f**    •  • 

J  \  ' ~jtf 

wv 

•  • 
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62*321 

U'7^ 

•4  7J 

•  » 

>*47J  •• 
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«  » 

X-4S2    . . 

43          ♦ * 
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16*91 

•  * 
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38*104  . . 
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•  « 

1-32  .. 

4  t  *OQ  I    .  . 

ta-fil 

#y  W 

*oc 

»  • 

1-274  .. 

21*31 

•048 

1-219  •■ 

48*22^  .. 

1-16S  .. 
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10^-86 

-3 

I  ■  1 1 7   . . 

I  1  ^'7<> 

»  "  '  i  ^  1 

1066  ,. 

62  <j8    . . 

I26'f)6 

"4 

1.016  .. 

6u' AAA 

140-00 

•  * 

•965  .. 

•77-16 

I  %%*^o 

'33  3"  •  • 

J"  7- 

«  • 

•914  . . 

172-01 

4|0*92 

•864  .. 

/"    ■  • 

"J" 

•  ■ 

•81 J  .. 

108*5       , , 

2l8*7A 

"03 

•Tfia  .. 

248*00 

»|w   .  a 

•  • 

2il  • 

*voo 

t  A  1*72 

*"J  / •   • • 

67*6  ^ 

"3 

•036 

t6A*tf 

,  1 J     ^  3    •  ■ 

'024. 

■<609 

I02*a 

3S0-26 

92-OS 

*022 

•558  .. 

220*^6 

462-80  .  . 

'02 

•508    . . 

277-78     .  . 

560-01 

•J  -  3y 

'O18 

•457    •  • 

163-69 

'016 

'406    . . 

8y  'uo  ,  . 

''<>7*  IT 

•355    •  ■ 

1 148*10  , . 

->70-cK 

3- 

*Ot2 

•  • 

•305  .. 

771-60 

^333  3"  • ' 

i6S-io 

•01 

«  m 

•«54 

Iltl'II  .. 

2239*80  .  . 

>j"  33 

■ado* 

•241 

1231*10 

S4ftl'IMl 

uoo 

•228    . . 

2?6s'%o  . . 

6^4*^4 

*2l6    . . 

1557*8    . . 

/3'»  "3 

•  • 

*203  .. 

•  /     •    •  • 

828-67 

.190  .. 

*  V/  J  .7        •  • 

)oS2*20 

"007 

•'77  - 

2267*6 

1082-4 

•165 

2620*0 

'"'33 

■152  .. 

'Ho86*4 

•139  • 

S' ' 

7404*00  . . 

•005 

•127  .. 

444-r4    •  • 

Sg6<)-oo  . . 

2121*4 

•004s 

•114  .. 

5487  0    . . 

11062-00  .. 

261 90 

'004 

•  • 

*io6  .. 

6944-4    •  • 

I400o*tio  , . 

33147 

mm 

uSB  .. 

9070-3    . . 

18285*00  . . 

4329-4 

•* 

I2346'0  .. 

24890  00  . . 

5892-7 

•oo»5 

«  * 

•063 

17777*0  .. 

35838-00  .. 

848>*6 

An  e.-i^^y  method  of  obtaining  the  condnAin^  power  (V) 
of  copper  wire,  assuminji  the  experinicmalisi  to  have 
ascertained  the  accurate  diameter  by  the  above  formula, 
is  to  test  for  reaistancc  (r)  fay  means  of  the  balance  above 

K 

referred  to,  and  the  coQdnAinK  power,  P  =  —  x  100. 

As  a  familiar  example,  one  mile  of  -0625  coppt-r  '.vire 
has,  say,  a  resistance,  r,  -s  16-5  ohms  ;  the  value  ol  R  in 

R  I3'59 
t.ible  -  13*59 ;  hence  P  -  —  y  too  =    =»  82-j6  per 

r  i6*s 

cent  of  pure  copper. — I  arc,  &c., 

Walter  Hall. 
Tcksrapb  Works,  Mansfield  Street,  Borougb  It«>*d,  S.E. 


ARSENIOUS  ACID. 

To  the  Editor  of  the  diniiuiil  I^etft. 
Si,;,  ScL-;:i;;  a  n()ti>.f  in  thu  Cm  M:c,M  NEWS  of  last 
\%cLk,  0:1  tlif  uCi:urTt-ncc  of  prismatic  arscnioub  acid,  1 
bt  ;;  to  L I  ii.ir.unicAti;  a  few  observations  made  by  myself 
in  Stptcntber  bst,  on  some  peculiar  crystals  which  Z  fouod 
in  a  flue  ficjii^  a  calcinerin  \\  hich  copper^ores  containing 
arsenic  and  sulphur  are  calcined. 

The  co'Btals  were  spear-shaped,  not  ynlike  marcasitein 
form  ;  the  lustre  v.as  pearly.  They  were  deposited  on 
»^mall  crystals  ^uctvihcdral^ofarseniou^  acid,  and  on  taking 
il  L  11  into  the  air  I  found  that  they  began  instantly  to 
^cliijuesn.-. 

They  were  readily  soluble  in  a  littk  li  it  uatcr,  with  the 
exception  of  a  trace  of  coal  dust,  mechaaically  mixed. 
On  analysis,  they  were  found  to  consist  of— 

AraeniouB  acid  «.  75*10 

Sulphuric  add  . .  . .  23*00 
Senouioxide  of  iron  ..  125 
Coal  duiit  . .    , .  uace 

I  imagine  the  iron  to  exist  as  ahasic  suliAate  ofsn^- 

oxide. 

Perhaps  some  of  your  readers  will  infotm  me  whether 
such  a  compotmd  as  I  have  described  has  ever  come  under 
their  notice.  It  is  certainly  quite  new  to  me. — I  am,  ttc., 

Richard  Pbascb. 

Uwla  Worlct^  SwanMS,  March  17,  tS63. 


The  foregoing  table  Is  SLifliciently  comprehv  n  .1 .1 .  .  m- 
bracing  every  size  of  wire  likely  to  be  used;  but  should 
the  student  have  an  intermediate  site,  he  can  obtain  the 
diameter  for  himself  as  follows:^ 

d  (diameter)  -=         t  being  the  length  in  yards  of 


lb»«r  d 


.^/• 


rxicit 


•0625,  coRespondttig  to  one  of 

28*472 

the  diameteie  in  table.  The  value  of  C  is  i-gth,  or 
'tints* 


ON  THE  r;r\rT?o\'  or  nitrites  WITH 

IODIDE   OF  i'OlAShlLM. 

To  Hie  Editor  of  the  Chemical  News. 
Sir.— In  the  ta<st  number  of  the  Chemical  News,  Mr. 
Holland  proposes  to  make  use  of  the  well-kno-.s  n  i  t-:ictii>n 
betvvj-fn  nitrites,  iodide  of  potassium,  and  sulphnrn.  .tt;(?, 
to  di^terniiiic  tlit  amount  of  nitrous  acid  pres.eiu  m  a 
water,  'i  he  leatiioii  referred  to  is  certainly  at  firbt  sight 
a  most  inviting  one,  and  some  time  ago  I  made  a  few 
experiments  to  ascertain  it  a  quantitative  process  could 
be  procured  firom  it;  the  results  I  then  obtained  convinced 
me  that  no  accurate  determination  of  oitrtias  acid  could 
be  founded  upon  it.  The  diflkulty  is  that  the  reason  ie 
a  repeating  one :  that  a  minute  amount  of  nitrite  is 
capable  (theoretically!  of  decomposing  any  quantity  of 
hv<!ri(vJic  acid.    I  V.AS  led  to  this  conclusion  by  the 

foliowing  exjM;aim.'iUi. : — 

To  a  weak  solution  of  nitrite  of  snii.um  uas  added  ten 
times  as  much  iodide  of  potassium  as  there  was  nitrite 
present,  and  sulphuric  acid  exadly  sufficient  to  decompose 
the  iodide  of  potassium.  Alter  the  addition  of  some 
Starcl)  paste,  the  iodine  liberatid  wai  determined  by  a 
standard  solution  of  hyposulphite  of  sodium.  This  deter- 
mination oif  the  iodine  evolved,  it  was  conceived,  would 
afibrd  tlte  necessary  datum  for  the  estimation  of  the 
nitioas  acid  present.  After  decolourising  the  solntion  with 
tJie  hyposulphite,  the  Une  ctrioar  Tca^ipeared  ahnoat 
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as  strong  as  ever  after  a  niyiir.c  --  t^t.mdin?.  dilution 
was  again  decolourised,  but  the  colour  rfappearcH  as 
before.  I  observed  thai  tlic  blue  colour  always  toniniL-iiced 
to  show  itself  on  the  surface  of  the  liquid,  and  thinking 
that  the  oxygen  of  the  air  was  taking  part  in  the  readion, 
I  filied  S  tett-tube  to  the  brim  with  f:nme  of  the  de- 
colourised liqnidt  and  inserted  a  tightly  fitting  cork,  thus 
mclliding  air  (ma  a  portion  of  the  solution.  Thus 
dfcamiunccd.  the  blue  colour  did  not  reappeafi  urbite  tn  the 
remainder  of  the  liquid  in  the  open  beaker  it  waa  soon  as 
ifatrk  as  ever. 

What  is  then  the  natuK  0f  the  reaftion  of  nitrites 
vrith  hydriodic  acid  ?  Freseniiu  tells  tis*  that  nitrites, 
a  fled  00  bjr  an  add,  iplit  vf  into  nitrates  and  nitric 

oxide. 

3(NaN02)  +  H18O4  =  NaNO,  +  Na,804-f  H/)-f3(NO). 

Nitric  oxide  is  without  cfTiil  on  hydriodic  ati'.),  hut  on 
conta^  with  air  it  is  at  once  converted  into  hyponitric  acid 
(NO<).  and  this  decomposes  bydfiodie  add*  nUrie  oxide 
btiug  refroductd,, 

NO,  +  a(l!I)  -  NO  +  H,0  +  Ij. 

If,  thorcfori.-,  the  nitric  oxide  were  not  :-:u'.'.!y  lost  by 
ditTu^iuu  into  t!ii:  atiiiu -phcrc,  a  minutu  quantity  of  it 
would  be  sufficicr.t  to  liberate  an  infinite  amount  of  iodine. 
Here,  I  believe,  is  the  mason  of  the  extreme  delicacy  of 
the  rea<flion  :  the  minutest  trace  of  nitrous  acid  in  a 
water  is  sufficient,  in  time,  to  liberate  a  very  distinct 
amount  of  iodine. 

Mr.  Holland  says  the  solution  is  to  be  "  allo\ved  to 
Stand  until  the  colour  is  fully  developed."  Supposing  the 
cqperator  tn  wait  till  the  greatest  depth  of  colour  is  arrived 
nt.  the  tint  will  depend  0f  an  excess  of  hydriodic  add  has 
been  present)  on  the  rate  of  diffiision  of  the  nitric  oaide 
into  the  atmosphere  ;  this  will  be  regulated  by  the  tetn- 
perat\ire  of  the  solution,  the  surface  it  exposes  to  the  air, 
.'ini!  liv  its  Ktate  of  concentration,  as  the  cas  will  escape 
nuTc-  :;ipidlN'  from  .i  strouj;  -uliii'on  than  from  a  weak. 

It  .iprc.irs  f ht-n.  I  thmk,  that  the  rea^iion  in  question 
df>i not  artord  ti.L-  means  for  a  Satis&Aory  determination 
of  nitrous  acid. — 1  am»  &c.  It.  VVarington. 


LECTURE  EXPERIMENTS. 


MISCELLANEOUS. 


MELTING  METAL  IN  A  HANDKERCHIEF. 


We  arc  all  f.imiliar  with  the  experiment  of  wrapping  a 
handkercliief  tightly  round  the  bowl  of  a  .spoon,  and 
holding  the  part  nf  ihc-  liandkcrtliief  thus  stretched  over 
a  spirit  lamp,  as  an  illustration  ol  conrluitin^  power 
of  the  metal  of  the  Sfoa:!  for  heat.  A  more  seii.saiional 
form  of  the  same  experiment  is  to  be  found  in  suvli  hooks 
a«"The  Young  Man's  Book  of  Amustr.u  nt  "  ■  lir.dlesii 
Amusement,"  &c.,  in  wbirh  a  bullet  is  to  hv  •.iielted  m  a 
handkerchief  by  wrapi-'iu';  it  round  tin-  bullet,  and  then 
holding  the  enclosed  bullet  over  a  ctndle  until  melted.  Un 
trying  this  experiment  I  have  failed  owing  to  the  difficulty 
of  preventing  creases.  The  following  mudificaiion  of  the 
experiment,  however,  is  easily  managed,  and  is  very 
telling: — Two  or  three  pounds  of  iusibte  alloy  are  melted, 
and  run  into  an  evaporating  dish;  when  cold,' a  hand- 
iMicliief  it  sticwbed  over  the  smooth  convex  form  thus 
obtained,  and  the  mass  may  then  be  melted  over  a  Bunsetiks 
burner  in  the  course  of  a  fiewminittea;  on  pierdng  the 
handherchlef  the  melted  metal  Tunsout,«nd  may  be  re> 
ceived  In  a  mould. 

.  C.  J.  Woodward,  B,Sc. 
Ilidbud  lastltsiie.  Bimdnxluni,  Vaiclt  iitk,  tM6. 


*  "  Qualitative  Anal}&i&,''  sjxth  cditien,  |>.  $i. 


SpecT^ral  Analysis  and  the  Bessemer  Process. — 
The  application  of  the  speiftroscope  for  conduifting  the 
charges  in  the  Bessemer  apparatus  has  become  a  pradical 
reality.  Professor  I.icllegg,  of  Gratz,  of  whose  experi- 
mental researches  with  the  speu'kroscope  in  the  Bessemer 
steel  works  of  the  S'n  tlu  rn  Rai'w  .iy  Company  of  Austria 
we  have  only  recently  ;;iveri  an  aLcour.t,  IvAt,  succeeded  in 
pointing  out  a  sufftcicncy  of  marked  changes  in  the  spec* 
trum  for  enabling  the  mansgCfS  of  these  Steel  WOrka  to 
watch  and  condud  the  charges  with  the  assistance  ^  the 
spcAro scope  in  preference  to  the  routine  previously  ad* 
hered  to  at  those  Iworks,  a  lomine  which,  as  a  matter  of 
course,  was  a  striA  copy  of  that  existing  in  the  Bessemer 
steel  works  of  this  countrj'.  By  the  aid  of  the  speiftroscope 
the  manufadure  of  Bessemer  steel,  in  the  Gratz  steel 
works,  has  been  considerably  impro'.  ed  \s  Ith  re;;ard  to  ili.tt 
exaft  uniformity  of  hardness  whieh  fori-ierly  \\  as  more 
diflFicult  to  ensure  under  .ill  cuYiMnstatues.  The  great 
certainty  with  which  the  cxad  moment  oi'  eoinplete  decar- 
burisation  can  be  tixed  by  spc<flral  analy-is  has  rearted 
upon  the  amount  of  care  now  bestowed  upon  keeping  the 
percentage  of  i arlnn  in  the  spiegelii^en  to  a  uniform  or 
at  least  to  a  correctly  ascertained  amount,  and  regulating 
the  quantity  of  spiegel  employed  by  exaQ  calculation. 
The  accidental  irregularities  and  differences  of  hardness 
between  the  different  charges  have  thereby  been  lessened 
to  a  very  considerable  extent,  and  an  increased  reliability 
has  by  these  means  been  given  to  the^ Bessemer  process* 
Some  other  Austrian  Bessemer  steel  works,  and  the  Go* 
wnment  works  of  Ncuberg  amongst  these,  have  sent 
engineers  to  Gratz  in  order  that  they  may  subjeA  and  in- 
troduce it  into  Mieir  own  resoeaive  establishments,  aiod 
an  account  of  Profesaar  Lieliegg's  discoveries  has  been 
published  in  the  Austr^n  GaztUt  for  Mining  and  MtttU- 
iwf^y.  The  spedlrura  pointed  out  by  Professor  Liellegg, 
belongs  to  the  tlame  of  carbonic  oxide.  It  can  be  seen  in 
the  flame  escaping  fnmi  '.he  mouth  of  the  converter  during 
the  preliminary  operaiiuti  of  !ie.iiinf»  this  \  es'.e]  w  ith  coke 
onlv ;  and  in  that  cise  the  lines  refened  to  are  very  faint, 
and  it  requires  some  practice  or  kno'vli  ri;;e  of  tl-.e  precise 
spots  in  the  spectrum  where  these  |ji:;,'ht  liniis  sliould  be 
looked  for,  to  discover  them.  During  the  first  period  of 
the  Bessemer  process  the  spedlrum  is  very  faint.  The 
vellow  portion  is  almost  invisible,  and  even  the  sodium 
line  is  missing;  the  blue  and  purpk-  portions  .ire extremely 
faint.  The  absence  of  the  sodium  line  can  be  accounted 
for  only  by  the  consideration  that  there  is  do  real  flame 
formed  by  incandescent  gases  escaping  from  the  converter 
at  that  early  stage,  but  only  a  mass  of  spwks  carried  by 
the  nitrogen  from  the  blast,  the  oxygen  of  which  remains 
in  the  converter,  combining  with  sinclnm.  As  the  flame 
gradually  aspears  In  the  centre  of  the  volley  of  sparks,  the 
spedrum  widens  and  shows  yellow  light,  until  suddenly, 
the  sodium  line  in  the  yellow  field  becomes  \  isible,  first 
only  for  moments  as  a  flashing  bright  .streak,  and  after 
less  than  one  niiniue  as  a  eunstaiil  and  elearly  defined 
line.  1  he  apiicaianvc  of  the  .sodium  line  i^iarks^he  com- 
mencement of  the  decarburisation,  although  this  line  docs 
not  belong  to  the  ch.Tr^e  of  iron  at  all.  but  i.ither  to  the 
accidental  presence  <>f  --odiuni  eonipounds  in  verv  minute 
quantities.  It  is  therefore  only  ;ndi redly  connected  with 
the  combustion  of  Larl?on  ;  ;.  r..  the  appearance  of  the 
sodium  line  is  a  signal  of  the  completion  of  the  con- 
tinuous speiiirum,  .and  this  continuous  spcdtrum  belongs 
to  the  combustion  of  carbon.  As  soon  as  the  sodium  line 
has  taken  a  steady  and  permanent  appearance,  the  cha- 
ratfleristic  lines  of  the  carbonic  oxide  may  be  looked  for  in 
the  greenish-yellow,  in  the  green,  and  in  the  purple  field. 
In  each  of  these  three  fields  one  bright  line  becomes 
clearly  visible  at  that  time.  As  the  flame  iticreases  in  rise 
and  brilliancy,  the  spcArum  Cfmes  out  more  and  more 
clearly.  Bright  U«es  increase io  """^^''fig'S^^b^Jt^OOsk 
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first-named  three  fiek!s,  and  ultimately,  at  the  height  of 
the  process,  Kome  bright  lines  show  themselves  in  the  red 
and,  occasionally,  also  in  the  blue  field.  The  green  field 
of  the  speArum,  however,  is  the  real  point  of  observation 
in  pradlice,  as  in  thit  the  liaes  are  most  clearly  visible,  and 
itt  it  they  appear  fint  and  disappear  last.  The  spera^m, 
as  a  whole,  is  by  no  means  steady  or  constant,  but  its 
ilncttiations  do  not  displace  any  of  the  bright  lines ;  they 
only  alter  the  back  ground  (or  the  condnaoaa  ■pednun 
upon  which  thev  appear.  After  the  **  boil,'*  tlM  niaxtnwn 
intenuty  isreacaed ;  and  at  thatstage,  and  only  with  very 
hot  charges,  a  banue  of  bright  lines  appear  in  the  Uuisb- 
purplc  portion  of  the  speArum.  About  four  or  five 
minutes  before  the  end  of  the  charge  of  three  tons,  the 
lines  bc(;in  to  disappear  in  rapitl  s-.itcession,  and  in  the 
invented  order  of  tl-.L-ir  appearance  -first,  the  bluish-purple, 
then  the  blue  lines,  .iftcr  those  the  red,  i*i:c.  When  the 
last  green  line  disappiars.  the  vessel  is  turned,  and  the 
charj^e  completed  by  the  addition  of  spicfjckiscn.  The 
yellow  sodium  line  docs  not  dis.ippear  to  the  end  of  the 
operation.  Sometimes  the  vessel  is  turned  when  all  lines 
in  the  green  field  with  the  exception  of  two'  have  disap- 
peared. This  depends  upon  the  special  experience  of  the 
case,  and  it  is  clear  that  it  is  of  less  importance  whether 
the  one  or  the  other  mark  be  taken,  if  it  is  only  I^ularly 
adhered  to,  and  the  charge  of  spiegcleiscit  rwulated 
accordingly.  The  praAical  results  are  highly  satiuaSoiy, 
aince  tbqr  make  the  regularit;^  of  the  "temper**  of 
 gl^^l  praOically  independent  of  the  akill  and 


experiaace  of  the  charga-nanaccr,  tlia  ctaaiuea  of  the 
apeAntm  bdag  made  mora  naikad  aod  onmiataitabie  than 

those  of  the  appearance  of  the  flame  itself.  Hitherto,  no 
experience  with  British  haematite  irons  bas  been  ^ined, 
and  the  use  of  the  spectroscope  in  this  country  must  be 
preceded  by  some  careful  trials  and  obsers'ations  in  order 
to  fix  the  cnara(f\cr  of  the  changes.  It  is  highly  probable 
that  they  will  prove  very  similar,  if  not  absolutely  the 
same  as  those  observed  with  Styrian  charcoal  iron,  but 
mere  probabihties  are  not  sufTicienl  in  the  ease  like  this. 
If  the  Bessemer  steel  makers  sin  mid  t;ain  no  more  by  the 
use  of  the  spectroscope  than  the  possibility  to  show  to  the 
noisy  disbelievers  in  the  uniformity  of  Bessemer  steel  that 
a  child  may  condudl  the  charge  without  the  least  chance 
of  error,  just  the  same  as  a  boy  can  now  work  the  whole 
mechanical  apparatus  of  the  converters,  the  gain  would  be 
vcfv  great.  But  there  is  a  greater  gain  immediately  to  be 
realiMd  by  the  use  of  the  spectroscope.  The  steel-maalers 
will  become  less  dependmt  upon  the  slcill  and  attention 
of  their  cbarge>managera  or  foremen,  and  the  percentage 
of  waste  or  iwsn{table  material  produced  by  carelessness 
or  mistakes  will  be  leMeDad  in  tM  general  run  of  pmOice. 
— Engituerimg, 
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Treating  Mineral  Oils.— Cmn  any  of  your  conrtpiinjcntt  givt  mc 
a  process  for  treatiae  heavy  tnineral  oils  lo as  to  free  them  frwsswW, 
and  naks  them  of  •  Dright  colonr  00  %  manaJsAunng  scale— A. O.  R. 

Sugar  Rellnlnc.— Will  you  kindly  inlorm  me  in  TCBr*'AasiKrs 
to  CofTenKMidmiti "  what  becomes  of  th«  acetic  SCM  which  is  set 
free  bv  the  Kulpboroos  acid  in  "  Scoffem's  Proccu  "  for  the  refininr  of 
m|;ar  ?    An  nearly  all  the  acetates  art  soluble,  and  free  acid  in  contact 

with  •,!:'■  '    i  l»ci|  Ku^ar  would  convert  some  of  the  cane  sucar  into 
t  > ,  ,  \T       I   DaMi' s,  Bath. 

Sulphite  and  Hyposulphite  of  Soda.— In  repl/ to  "  G.  W.  R., 
Liverpool."  I  bee  to  say  that  ifcsta  is  a  latp  ilsisa<  kr  kgrpo- 
tolphiteoraoda  by  paper  makers  as  ■e-ealtod  aaffeftforr;  abMt  soo 

Hons  per  annum  ate  yearly  consumed  in  photopraphic  nperatinns  alone, 
while  .•»  far  larger  amount  is  Mi<:^  by  pT^r  makcr>;  hjposulphite  of 
■<Kla  IS  alio  nicd  by  bleachers  of  calico  fabrics.  Sulphite  of  Mda  is 
t>f  a  n-.ore  lioittd  tMS,  and semewhat sascmdcd  ly  tse  htpoialpMts. 

-Dr.  A.  A. 

Signs  of  Rain.— Of  the  many  prophets  that  appear  in  the  present 
day,  certainly  the  wcathcr-cycitmcs  predominate.  Of  their  prophecies, 
I  gay  dob  myself  sceptical,  .is  nearly  "vrmg  per  cent  of  the  hnman 
world  do;  for  the  simple  reatun  Ih^it  ihnr  !.tatementt  are  always  th« 
isvarasoffsAs.  But  ther*  is  •  sign  oi  lain  that  is  known  as  trso  to 
 ir,«ithoBtlksstadDrof  tte  Btsis,  or  aiVthlBg 


else.  I  allude  to  a  red  sunrise,  which  invariably  denotes  rain  within  a 
few  hours.  I  « ish  to  ask  if  any  mdtr,  of  tba  Cmbmical  Nbws  oa 
eiplain  why  the  sun  should  rise  apparently  So  red  when  the  atma- 
sphcrc  is  in,  I  supjvosr,  »  dense  state  previous  to  rain.  I  rrmrnt>er 
reading  a \cr)  intcicMinf;  paper  or  lecture  in  the  Chemical  Nkv  s, 
giving  the  reason  fur  red  sunsets.  1  read  the  papers  at  the  time  with 
great  relish;  bull  have  bccasiibMoaentlyoccapicd  with  odMsaanm, 
incompatible  with  the  retention  of  theoretic  knowledge,  and  I  have 
not  my  volumes  of  the  Nf  »s  at  hiind  to  refresh  my  memory. 
However,  1  think  my  mctTii  ry  is  ti'rreei  cmi-JEh  to  hi:  able  to  asrcit 
that  the  (aCts,  as  repreacntcd  in  the  papers  referred  to,  do  not  girs 
asjr  rsas^  'for  this  ataos^siie  piMBaasnaa,  ar  aajr  hmis  kt 
sstsblishing  a  uaoiy  ef  its  cause.— An  Oasiavia  or  NATitaa. 
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48.  C.  I>.  Abel,  Southampton  Buildings,  Chancery  Lane,  "Aa 
improved  method  or  process  for  removing  sulpht^fliM 
other  impurities  from  iron,  steel,  and  other  mctals.'^— A  1 
lion  fmrn  I  1".  Bennett,  I'itttburgh,  Peno,  U.SJL 

j<>.  O.  P.1VI,  -,,  ScrU  Str.  rt,  Lincoln's  Inn,  Middlesex,  "  Impruve- 
ments  in  the  mode  of  combining  wrought  and  cast  inm  or  other  aclala 
for  varioii*  tiaefnl  parpoaaa."— A  commnaicatioa  froa  W*  il>  AinsidL 
New  York.  U.S.A. 

64.  P.  Spcnce,  Newton  Heath.  Manchester,  "  Improvemenn 
applicable  to  roast ini;  or  calcining  cppr:  and  othrr  <  res  cntaming 
Bulphur  and  also  rcgulus,  and  in  apparatus  connected  therewith.*— 

method  of  purifying  drains  and  sewers." — January  8,  1868. 

8j.  C.  J.  U.  Kint,  Crcat  Portland  Street,  Middlesex.  "  A« 
process  to  be  employed  in  the  tsnnini  of  skins  or  hides." 

16.  C.  K.  Wswaisui  Bnalford  BmL  Middlcsec,  "  Improvements  ia 
the  maaafaiftare  of  tinfefncMad  and  swiainili, sling  malt  liquors.*— 


Undsar.  UncolasUre,  "Aa 


Janaarv  9,  iSW*. 

95.  f.  Fawcctt,  Kirton  in 
manufaAurc  of  cattle  food." 

96.  J.  M.  Kowan,  Glaagow,  N.B.,  "  Improvements  ia  tUe  niaaulac* 
tore  of  artificial  fuel."— A  communication  from  J.  R.  V.  S.  Trauniels, 
Vienna.— I  anuary  10,  1868. 

10$.  J,  Somervell,  Kendal,  Wealfflofctand,  "  An  irapro\-ed  method 
of  obtaining  and  preserving  alimentary  substances  in  a  highly-conccn- 
t  rated  form." 

tia.  T.  Whitwell,  Stocktoo^on-Teet,  Durham,  "  Improvements  in 
fumacoB."— laauaiv  tl,  iMR. 

1)1.  G.  NiBimo,  Jetssy,  New  Jersey,  U.S.A.,  "An  improved  com- 
position for  furnace  lioingi,  fire  bricks,  pots,  crucibles,  and  other 
articles. 

138.  J.  Kidd,  St.  Paul's  Wharf,  I^ndon,  "  Improremcots  in 
obtaining  artiftcial  light,  and  in  apparatus  employed  therein." 

t3Q.  J.  Head,  Newport  Mills,  near  Middlesborough,  Yorksfcita, 
"  Improvement!  in  furnaces  for  puddling,  boiling,  melting,  or  heating 
iron  or  xteel." — January  15.  iSl*. 

149.  J.  A.  Jones,  Middlesborough,  Yorkshire,  "  Improvements  in  ths 
SMaafoAtin  of  iim  and  Steal."— Jaauso'  "'■  "^>-'< 
i«4.  H.  AithimiFididii^Siifllar,  N.B.,  "  impruvsaHatsIn  treating 
[>o  ores  or  iraa  sloass  nr  Ilia  NraoM  ' 
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TO  CORRESPONDENTS. 

Ort.  Wiifhin  and  Wilm't  letegrsm  from  Berlin,  askinR  ui  not  to 
publish  their  letter  "  On  the  Reduction  of  Carbonic  Acid  to  Osalis 
Acid,"  arrived  on  Monday  morning— three  days  too  late. 

«*»  Owing  to  preHure  on  our  space,  the  further  "  AniwcTs  to  Cor- 
icspoadcats"  wiUfet  gitrea  ia  oar  ant. 
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NATUKE  AND  EXAMINATION  OF  THE  ORGANIC 
MATTER  IN  POTABLE  WATERS.* 
ByCHARLBS  X.  C.  tICRBORNS.  F.C.S..  DuUln. 


The  importance  of  niy  sjbjcvl  mu=t  be  my  excuse  for 
bringing  before  )ou  thib  rattu  r  lu  tt  rogcneous  mass  of 
remarlcs  and  notes  upon  the  subject  u!  the  Organic  Matter 
in  Water.    During  the  chr»lerri  visitaticin  or  I.Tst  vear,  I 

made  ^iimc  n^s(-r%  .itiiins  :ii  i.i)niiLLtiim  \\  itli  w.itiT  .iii.tlyscS, 
the  L-ream  of  w  h^ch  experience  is  1. inlioJiL'cl  i;i  iny  I'aper. 
Il  imin    be  palpable  to  evi-ry  (.r.r.  thnt  no  irtltvidual 

point  in  the  analyses  of  waters  can  jjive  much  infurniaticn 
as  regards  their  fitness  or  unfitness  for  drinking  pui 
But  it  is  nNo  (juite  .IS  evident  that  the  danger  (where  there 
is  any)  1  r  cd  :n  what  the  chemists  tenn  the  organic 
matter ;  and  that  there  are  times  when  that  orgitoic  matter 
is  in  a  more  than  usual  dartgerous  state.  Tbepoinlof  diffi- 
colty  in  the  examination  of  pouiblcwaten,Mnot  to  mach  its 
qMntitattve  determination  as  itt  qnaiitMive.  Yon  may 
liaye  a  water  rich  in  organic  matter,  yet  barmlcM ;  or  a 
water  containing  but  a  minimtrai  of  organic  matter,  but 
organic  matter  of  such  a  deleterious  nature,  that  our  ideas 
of  the  most  virulent  substance  fall  short  of  the  horrible 
results  that  these  invisible  poisons  can  accomplish. 
Weight  for  weight,  or  bulk  for  bulk,  how  far  behind  in  viru- 
lence nre  stich  iinisoiis  as  livdi  uL  vanic  acid,  ttiychnioC,  OF 
the  gecrcticin  ol  the  dreaded  cobra  fangs. 

I  may  say,  our  opinion  upon  the  stale  of  a  water,  or 
rather  the  st.itc  of  the  organic  mntt<?r  therein  (presuming 
it  contains  anvi,  is,  so  far  as  liu-  flicniists  t.avi'  f;or.c,  only 
to  be  arrived  at  by  the  ini'im;^  together  of  many  examin- 
ation-s.  l  or  all  tl.r  follou  ing  points  bear  upon  the  state 
of  the  organic  matter,  or  its  qualitative  examination. 

Total  Eitimalion  of  the  Organic  Matter  ~~\{  iKm  be 
present  in  abnormal  quantities,  that  cannot  be  explained 
By  its  origin,  such  water  should  be  at  once  condemned. 

Am$noKia, — This  again  depends  upon  the  source  from 
which  the  water  was  obtained.  We  po!;sic?s  a  very  good 
teat  for  ammonia.  Mcasri.  Wanklyn  and  Smith  have 
pointed  out  aome  important  fadb  conneded  with  the 
examination  of  water;  that,  on  dfatilling  water  that  con- 
tains urea  (a  probable  ingredient  in  sewage -water),  it  is 
converted  into  ammonia.  Thus,  an  approximate  estima- 
tion of  the  nitrogenous  substance  resembling  urea  may  be 
made,  aftermaking  an  allow.-ince  for  the  ammonia  oLLun  ing 
as  such.  The  experiments  of  Messrs.  Wanklyn  and 
Smith  in  ci iniu  L :i<i[i  ith  tlic  nitrogenous  matter  are  well 
worthy  our  caieful  c  pubiJeration,  although  we  do  no{.agree 
with  them  L-ntircl;.-.  \ 

A  ready  and  quid',  mode  of  estimating  the  organic  matter  \ 
in  solution  has        v>  be  dis^oM-nd  -  :l'.r  estimation  by  a  \ 
volumetric  solution  of  perni.mganate  of  potassium  being 
worthless. 

The  microscopic  examination  of  any  sediment,  if  there  be 
any  present,  is  of  the  utmost  importance,  as  often  aiT 
accidental  and  recognisable  impurity  will  afford  evidence 
of  the  inroad  of  sewage. 

Taste,  odour,  hardness,  chlorides,  total  saline  ingredients, 
•nlphuretted  hydrogen,  relative  proportions  of  the  gases 
ditiOhAnI  in  the  water,  are  all  points  oonneAed  with  the 
state  of  the  oi^Knic  matters,  but  call  for  no  particular  re- 
marks upon  my  part. 

*  Rsad  in  the  PhnialaiiBsl  SaaiMi,  Man  the  Aunml  If  eating  of 
the  BHtidk  Mcdkal  AmSStOm  In  DnUin,  AiiRmt,  i»r. 


Anothcrveiy  Important  point  in  conne(f)ion  with  water 
intended  for  drinking  purposes,  is  the  colour,  livery  kind 
of  water,  whether  from  a  ^yr'.r.L-,.  iivcr,  or  restrvoir. 
possesses  a  certain  tini^L-,  liuwcvtr  iahu  that  tinge  may 
be.  .An  iiisti-.iiticnt.  uliii  h  I  will  call  the  chromiomcter, 
ih  panicuLuIy  bukitd  lu  thi^  purpose.  In  a  paper,  which 
I  wrote  some  years  ago,  ' Oji  tl-.t-  Urinary  Pigment" 
(Chf.micai,  NEws,.March,ib62;,ld«&tnbt  d  this  instrument, 
ar.il  .-■.if;^;i'sti,  d  its  use  for  the  determination  of  the  relative 
amount  <  f  pigment  voided.  A  similar  instrument  is  now 
u|uil  by  Dr.  Letheby  for  the  examination  of  water.  I  shall 
describe  my  own  arrangement  of  this  instrument.  To 
ol»en'e  the  colour,  a  pencil  of  light  passing  through  a 
considerable  body  of  the  water  is  viewed  by  means  of  a 
tube.  The  apparatus  consists  of  this  tube,  a  yard  in 
length,  well  closed  at  one  end  by  a  Stopper.  The  stopper 
is  preforable  to  a  permanently  fixed  end,  as  it  enables  the 
opemtor  to  clean  the  tube  perfeaiy~^  matter  of  aome  im- 
portance. On  the  bottom  is  fixed  a  piece  of  white  por- 
celain—a  sight,  }f  I  may  use  the  term.  The  tube  is 
graduated  into  convenient  divisions  for  the  relatr^'c  exami- 
nation of  different  6.imples.  By  filling  the  lubt  w  ith  thr 
water  to  be  examined,  and  looking  throuf^h  the  \vatcr  at 
tli-j  w  hite  d-.'a"  at  th.c  b':;toni,  .1  t.ii  nt  ijolniira'.i'iii  is  ;it  oncC 
[n-rcoi'.  eJ.  'I  lus  an  L-xjuirifnccd  i:yr.  will,  after  a  chro- 
matic t\am:nati(in.  p: ognosticatL-  tlit-  character  of  his 
microscopic  examination.  The  grri-n  c  hlorophyll  tinge  is 
almost  invariably  produced  by  the  ]irLst-nLc  of  dcsmidiacese 
and  other  a!r,':r,  or  similar  bodies.  .\  w  ln'.c  r>pnct?y  is 
frequently  indicative  of  fungoid  growth.s.  I'hc  finely  sus- 
pended basic  persalis  of  iron  frequently  found  in  waters 
rich  in  organic  matter,  which  pass  through  iron-pipes, 
etc.,  are  instantly  recognised  by  a  peculiar  ochrey  colour. 
True  chalybeate  springs  also  deposit  a  similar  ]irccipitate 
when  exposed  to  atmospheric  oxygen.  Another  im- 
portant application  of  this  tube  is  the  determination  of 
the  state  of  oxidation  of  the  Iron-salts  in  the  water,  if 
present.  Thisia  a  matter  of  some  importance,  particuinly 
in  conneAion  with  the  organic  matter ;  and  I  shall  per- 
haps be  excused  if  I  dwell  a  little  upon  this  point. 

Iron  is  almost  always  preaent  in  %vell-waters,  and  fre- 
quently so  in  river  or  reservoir  water.  If  present  in  %'ery 
minute  quantities,  the  primitive  state  of  oxid.ttion  can 
only  be  recogni.sed  with  the  aid  of  the  chromiomete:  . 

As  the  niiLTo>Liip._-  ma^'nihi-S  the  form,  so  does  the 
chromiomLtc r  iMiignify  the  tuioiir  so  as  to  be  recognisable 
by  the  L  Vf.  We  are  enabled  to  extend  the  ra:i;;e  nf  our 
ordinarv  lirom.ntie  tctsts,  and  torcto^niac  ni  ■iuitc  (|ii;i:itities 
of  the  proto-  aiul  pei  -i  .ilts  of  iron.  Any  atteni]-t  to  cjn 
cenirale  the  water  for  examination  wn  jid  alter  tl:e  st.-»ie 
of  oxidation,  and  the  results  would  1h-  f.ii'.at  ion;;.  I  hus, 
on  adding  to  separate  portions  of  tlie  water  in  the  tube  a 
few  drops  of  the  ordinary  reagents,  the  following  results 
arc  obtained.  Sulphocyanide  of  arainonium  developes  a 
pink  tinge,  indicative  ot  the  persalts  of  iron.  A  few  drops 
of  nitric  acid  are  added  to  another  specimen,  and  tested 
with  sulphocyanide  of  ammonium.  A  darker  shade  is  pro- 
duced thaii  in  the  first  experiment.  This  is  indicative  of 
t  he  presence  both  of  per-  and  proto-saltaof  irop.  Colouration, 
only  produced  after  the  addition  of  nitric  acid  and  sulpho- 
cyanide, indicates  that  the  iron  is  present  as  a  proto-salt. 
When  Uie  iron  bears  a  considerable  proportion  to  the 
organic  matter  in  the  water,  little  or  no  ort;anit  matter,  if 
we  except  ammoni,-!, IK  he  found  in  sol.iti'  ii,  pr<:\  id-iif; 
the  iron  is  in  the  state  of  a  per-salt.  If,  hoe.  e\  er,  the 
iron  be  present  as  a  proto-salt,  it  w  ill  exert  verv  little 
influence  on  the  organic  matter,  and  litqaently  such 
waters  (except  deep  chalybeate  springs)  will  be  found  to 
contain  l.irfre  quanuties  of  soluble  organic  mntter.  Thus 
it  IS,  that  a  '.enter  cont.iinm';  pioto-b.ilts  of  iron  and  or^'anic 
matter  wiii  Ircquentiy,  aithougii  quite  clear  on  drawing 
from  the  well,  become  cloudy  and  deposit  a  mass  of  red 
flakes.  They  consist  of  a  basic  salt  of  iron,  which 
retains  the  whole,  or  nearly  the  whole,  of  the  organic 
matter.  The  uace  left  in  solution  is  of  an  unfermentable 
natoK. 
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Organic  Matter  in  Potable  Waters. 
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The  esUoiktioa  of  nitrites  it  oae  of  importMce.  It  is 
easily  and  readily  performed  in  tbe  Ibllowing  manner.  I 

am  indnccd  to  insert  it  here,  as  it  differs  from  all  tbc 
methods  in  use.  It  might  at  first  sijjht  appear  strange 
that  I  shnul-l  advocate  theuse  of  a  volumetric  solution  of 
permsn  ^aiiati-  of  potassium,  when,  in  another  part  of  my 
paper.  1  hi  ai  t:lv  i.<in-K  nin  that  reagent  ;  but  it  if.'iii  be  .llso 
seen  th?.i  tl.trf  .in-  t.w)  txec'ptions  li>  the  uncertainty  of 
thf  nfti'-in  cf  ptriM.'inu'.iii.iic  'if  pct.is-iuni ;  \  1/ ..  oxalic  acid 
and  the  niirites.  1  iicst.-  ate  niany  opirrattuns  in  vo^ic  for 
citimating  nitrates  ;  two  of  which  the  author  proposed 
some  ve.irs  apn.  ("  On  tht?  Estintntion  of  Nilriies  in  the 
presence  of  N itr;i;i l'i<H<,fiings  11/  il"^  I'l.ar,,: wetiticn! 
Conftnmfe,  BirmiiiRhnni,  1865.)  All  of  these  methofls 
W|ult«  more  or  lc"«s  care,  combined  with  a  considL-T.ible 
amount  of  manipulation.  The  following;  process  is  par- 
ticularly applicable  to  potable  w.iters  ai  the  nitrites 
therein  are  in  a  very  dilated  state.  The  method  is  based 
Upon  the  rcaftion  that  nitrite  of  ammoniuui  i.-^  ua  heating 
split  up  {nio  nitragen  gas  and  water  1NO2NH4  —  in  .^- 
iHtO).  Eight  oanees  of  the  water  to  be  examined  arc 
boiled,  and,  after  ceoliag*  ate  made  uo  to  the  original 
bulk  with  pure  water.  Tne  readily  oxidisable  matter  in 
this  measured  portion  is  then  estimated  vritll  volumetric 
solution  of  permanganate  of  potassttim  accofding  to  the 
dirictior.'^  given  by  Dr.  Miller  (*' Observations  on  some 
Points  ir.  the  Analysis  of  Potable  Waters,**  by  Professor 
Millf  1  —  Jiiunia!  'If'  thi-  Chtmical  Society,  vol.  3,  new  scricS: 
p.  ihc  vulumctric  solution  is  added  a  few  degrees 

at  a  time,  at  short  intervals,  until  a  permanent  pink  tinge 
Temasn-?.  We  will  suppose  that  the  sample  of  v,'a»rr 
under  cx.Tmin.llion  used  up  v>  *he  perni.in;_;,';n,('.c 
solution.  i  he  thirty  degrees,  wen-  ccm.'iumed  m  the  ^ 
oxidation  of  all  the  nitrites,  /-/ki  Ruir.e  m  tl  o  more  re.idily  j 
oxidisable  produces.  To  a  scp-irate  eight  minri  s  of  the  ' 
water  is  added  a  few  drops  of  a  solution  of  pi  ; M  lph.i'.e 
of  ammonium,  and  the  whole  is  cvapcratcd  to  dryness  at 
a  temperature  below  100'  C  The  teKidue  is  again 
dissolved  in  8  oz.  of  ptire  water,  and  estimated  under 
exadty  similar  circumstances  with  the  volumetric  solution 
olperaiM^nate  of  potas<%ium.  I  will  suppose  that  only 
Vr  are  now  diecomposed.  These  10'  reprett-nt  readily 
mtdiaabk  mattc^^he  difference  in  the  (wo  estimations— 
the  repretent  tbe  nitrous  acid  present,  which  has 
been  entiretydcfUoyedanddissipated  aa  nitrogen  and  water. 

It  must  be  selt'evident  to  chemists,  that  to  look  far  a 
sprc  iftc  test  for  miasma  in  water  is  aheiird;  that  there  are 
certain  subtle  substances  of  intense  power  which  are 
physically  iMiroco;:nisablc — substances  tnat,  SO  far  as  wc 
have  gone,  no  baL.  ice  can  wei^h,  no  microscope  can  see. 
Some  time  ago,  there  appe.irijd  .in  elabtu.itc  I'.iprr  from 
M.  Stas.  M.  Stas  Ii.t^  mndc  a  great  n.ur.e  fur  limivt-lf; 
he  is  deservedly  looked  upon  as  one  of  r.i:r  h(>;t  t  hemists, 
and  he  has  made  l  is  n.ime  by  the  exqinsite  care  with 
which  he  tontlucls  hi',  experinicnls.  l  ie  found  out  what 
most  chemists  have  found  out— how  very  difficult  it  is 
to  get  pure  water.  Simple  distillation  will  not  do  it.  Me 
therefore  proposed  to  digest  the  water  upon  manganatc 
olpotassiam—^o  destroy  the  organic  matter.  But  I  have 
hen  a  water  which  has  been  treated  as  he  direds ;  and  I 
have  even  eonc  further  with  these  experiments,  for  one  of 
thoe  apeamcos  is  now  standing  upon  manganic  acid 
itself— we  most  powerful  oxidiscr  we  have.  One  is  water 
which  had  oripnallxbeen  distilled  from  a  few  grains  of 
mask*  and  the  other  from  fusel  oil.  It  will  be  seen  from 
the  odours  that  one  of  these  etlbstaiicee  bas  escaped  the 
oxidation  entirely,  and  that  the  other  has  merely  absorbed 
oxv^'en  to  be  converted  into  another  substance  even  more 
disagreeable  than  that  ori|;inally  contained  therein, 
namely,  v.ileri.mic  acid.  The  Kile  researches  upon  limited 
oxidation  bv  Messrs.  Wanklyn  and  Chapman  show  that 
the  results  of  the  .-i.'tu>ri  of  oxidisers  upon  organic  m.ilter 
in  solution  are  tompl; cited,  and  entirely  diJfer  in  their 
ch.ir.icter  from  .1  peileCt  combustion.  Therefore  M.  Stas's 
assumption,  that  nothing  n  pte&ent  in  water  dtiitilled 
from  maaganaie  of  potassium,  must  be  fitllacious.  Tkie 


naturally  brings  me  to  the  consideration  of  tbe  utility 
of  permanganate  of  potassium,  which  bas  befen  fashioRabll 
tmtil  lately  for  determining  the  amouttt  of  ofganic  mAttef 
in  water.  It  has  been  Ihc  opmion  of  most  ptaAical 
chemists  who  have  had  much  eapcrieoca  with  water« 
that  that  test  was  worthless  as  a  measure  of  organic 
matter.  A  chemical  friend  of  mine  remarked  to  mof 
"It  is  the  colour  that  does  it.  If  it  were  not  for  its 
beautiful  colour  .-iTid  tbe  pri'tt-iie'- «,  oT  lile  it'.iflloti,  no  OM 
would  use  U."  And  I  icaily  tlunk  there  is  su:r.clhiiig  in 
the  remark. 

Dr.  I'rankland  was,  I  believe,  tlu-  !irst  to  enter  h;s 
piotest  'in  type)  against  the  use  oi  this  reagent  as  a 

niear-uri-  of  orf^.inic  matter  "  Lectures  on  W.-^ter"  (Royal 
Ir,!-ti'.ul:oii,    i^d-j:  \  altl:rj'j;;h,  aS   far  back  af.   iHOfi,  l.itt 

the  presence  of  Ur.  Mnpothcr,  praiftlcaliy  illustrated  its 
worthlessness  at  a  public  meeting  in  this  city,  when  theea- 
perimenls  were  entered  upon  the  minutes  of  the  meeting< 
I  merely  mention  this  faA  in  c.tse  the  experiments  which  f 
give  b;low  might  be  cuusidcrcdas  a  babbling  echo  of  what 
has,  perhaps,  been  so  much  better  put  to  the  public  ;  but 
I  insert  them  here  from  two  reasons.  The  first  of  these  is, 
that  many  of  the  substances  upon  which  I  have  experi* 
mentcd,  althoui^  they- are  Dot  given  by  Dr.  Frankland, 
are  yet  tvpical  of  the  organic  matter  likely  to  he  met  with 
in  potabte  water* ;  secondly,  that  some  curious  points  are 
illustrated  1^  my  experiments,  which  would  not  be  fore> 
seen  by  the  scientific  man. 

A  large  number  of  experiments  were  instituted  under 
exavii'.y  MHular  circui;istances.  To:  tbe  purpose  olob^erMnj 
what  class  nf  yrj^aaic  salisl ances  w  ere  readily  oxidised, 
and  Ikjw  I'ar  their  state  of  combination  ini^ht  atle;!!  the 
change.  To  rffcrt  this,  the  process  rccnnimcndcd  by 
Dr.  Miller  w.i',  fixed  upon  as  tbe  most  suitable  for  watch- 
in!^  the  relati\e  action.  A  \oiuinei"lc  scdutiun  of  jierman- 
•(anate  of  jiotassium  \\-as  used,  which  corresponded  to  '2.: 
oxalic  acid,  'i  he  different  solutions  were  made  by  dis- 
solving in  each  case  '2  of  a  gramme  of  the  organic  matter 
in  (568  c.c.)  an  imperial  pint  of  pure  water.  A  degree  of 
the  permanganate  solution  wat  added  at  intervals  of  a 
quarter  of  an  hour  as  long  as  any  decolouration  took 
place,  half  an  hour  being  the  crucial  test  allowed.  The 
temperature  wat  in  each  case  60*  Fahr.,  or  as  near  as  it 
was  po&siUe  to  eonduft  the  experiments.  The  quantity 
operated'  upon  was  eight  ounces.  Sulphuric  acid  was 
used  in  every  case  for  acidulating  the  solutions ;  soda  for  < 
rendering  them  alkaline.  Prom  above  one  hnndied  experi- 
ments, the  following  are  seleAed  as  typfcal. 


No 

Stttaunce. 

In  an  acidulated 
■oliMiOii. 

!  Rendered  laiDtty 
1  sthatiBC. 

I 

3C  (rca^ion  »ery 
marked  and  dccideill 

No  reaAion. 

Nitrite  of  potasuum 

(Reaction  well 

NoteaAioB. 

marked  and  decided) 

i 

Nitrate  of  ainnKmioin 

Nu  reaClKm 

No  reaAion. 
Ke  raaAion. 

1 

CVilnri-fr  rf  nmmonium 

No  rcaflien 

No  reaAioo 

NOMSAion. 

ti 

TrimctbyUmine 

faftiOM 
Vary  dteiied  n- 

7 

Nicetlae 

K 

Conium 

0 
10 

Aniline 
Uic« 

No  rsaAmi 

NtttwftloB. 

II 

Uric  Acid 

12 

Urinary  pipmenl 

^oredlciM 

'i 

Hydrncyinic  atiil 

4  s" 

J4 

Strychnine 

35"  (nut  finished,  a! 
the  aOion  could  nut 

Suqar 

be  followed). 

15 

!• 

lO 

Alburnen  fearlialty  de- 

composca) 

3S» 

!• 

«7 

Albumen  (coagulated) 

18 

Otalic  and  urea 

" 

LaOate  of  Iftne 

Rtammt  'i  LaAic  acid 
Baiynte  «f  lime 

No  rcaAion 

gnmmf'i  Butyric  aeia 

No  reaAion  1 

In  most  cases,  the  produds  arc  more  easily  oxidised 
acc^tdingly  u  their  chemical  aSnities  are  disengaged 
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0r  not.  Tlii»  w  iJlustrate  I  in  Experiment  7  (nicotine), 
where  itc  marked  ba«ic  pi<>]'etties  afleA  materially  the 

oxidising  inilaencc.  Urea,  suj;ar,  &c.,  which  we  should 
naturally  expect  to  be  so  easily  decomposed,  have  no 
.•ii;:<)n  undi-r  tlicsc  ciri;um>>tances  with  permanganate  of 
paUaaiun;.  The  .itiinn  hvdrocvanic  acid  is  curious;  i 
but  it  i>^  pri)brib]e  ^h^.\  ib.e  iviiiiher  v\  rlf!;i>-('s  iL'juiird  :ii 
aa  alkaline  suiution  is  meicly  due  10  tiie  conversion  of  a 
cyanide  into  a  cyanate.  E.\periment  18  was  tried  to  find 
if  the  decomposition  or  the  decomposing  influence  of  one 
inbllance  might  be  transferred  from  one  substance  to  the 
Other;  but,  with  a  few  exceptions,  this  was  not  found 
to  be  tbe  caae.  The  degrees  required  wna  simply  what 
woald  be  conanmed  each  ineredient.  It  must  be  borne 
!n  mind  that  temperatnre  influences  the  adlivity  of  the 
permaiir^anatf  of  potassium  ;  that  manv  substances  that 
arc  not  acted  upon  in  the  above  expert r.icnts  arc  de- 
(it.conip.cv.td  .it  a  more  clivated  temperature.  These 
expenmenis  are,  in  my  opinion,  useful,  from  the  faft 
that  they  prob.ibly  (.i.  ihk-  im  to  w.itch  changes  similar 
to  those  that  are  carried  on  from  atmospheric  oxidation. 
Changes  which  arc  too  slow  and  gr.idual  to  permit  of 
a  pnu^ical  examination  may,  pvrh.ips.  be  fathomed  by 
•wh  experiments  a!>  those  detailed.  They  are,  there- 
faKi  worthy  of  a  funhcr  extension.  It  was  found  that 
waters  conuining  diflerent  organic  suttstances.  when 
allowed  to  decompose,  do  not  give  rise  to  the  same 
microscopic  phases  of  life ;  but  certain  substances  seem 
conducive  to  certain  ipecius.  It  Uiiuld,  liuv.ever,  extend 
this  paper  too  much  to  eiiltr  into  the  iiULrohCopic  exami- 
Bation.^. 

!  \m  iii"  oj-'ininn  that  peroxide  of  hydrof;en  is  a  substance 
•Ahich  ultimaielv  may  be  used  with  advantage  for  the 
(Hih&calion  of  drinking  water.  It  may  be  vievvcd  as 
water  supersaturated  with  oxygen,  the  extra  equivalent 
ef  oxygen  being  held  by  the  faintest  phase  of  attach- 
atent  coming  within  the  term  of  chemical  attraction  ; 
to  that  the  least  disturbing  agency  imaginable  would 
decompose  it  into  oxygen,  ozone,  and  water.  Peroxide 
of  hydrogen  oxidises  organic  matter,  and  stops  fcmenta- 
tion :  therefore,  providing  th.it  wc  had  a  pure -article, 
we  could  oxidise  the  or^TituL  matter,  without  introducing 
anything  but  f.irc  v.  atti.  IJ.it  at  present  p>-ro\ide  of 
hydrogen  is  \Lrv  ilcir.  nnd.  as  ftuini)  in  < omnierce,  is 
much  too  impure  to  h  -  used  in  drinking  w.iter.  Another 
doubtful  p.  int  is.  tb;it  this  curious  suhst.ince  sometimes 
seems  to  play  the  part  of  a  reducing  agent,  as  well  as  an 
oxidiscr.  If  so,  aalpailietted  hydrogen  might  be  generated 
b)-  its  Motion  upon  salpho-compounds,  such  as  albumen. 

It  has  been  lately  stated  tnat  charcoal  will  not,  after 
a  Uttle  time.  puri(v  drinking  water;  and  that,  so  far 
from  talcing  from  the  water  organic  matter,  it  gives  up 
again  a  certain  amount  'l  liu?i:  that  water,  on  analysis 
before  and  after  passifi.;  tlno  isjh  charcoal  which  had 
li-tn  soniL-  time  in  use,  \\as  more  contaminated  with 
kjr;',^]^  niaiter  after  havin,-;  bei  ;t  passed  through  the 
saul  tilterm^  mediiirr..  II'  it  ^eie  not  for  the  fact  that 
the  paper  containing  the  above  state i-.u-nt  had  rfceivcd 
a  considerable  amount  of  coirini.nd.finn,  anJ,  tr^io. 
publicity,  I  should  have  passed  it  by.  Jiut  the  author 
of  that  paper  evidently  misunderstood  the  position. 
The  modui  ofxrandi  by  which  charcoal  ads  on  oxidisable 
organic  substances  is  not  so  much  by  virtue  of  any 
atnadiv*  or  sekaive  power  that  it  pOMCwet ;  but,  a*  a 
canicr  of  oxygen  in  a  concentrated  form,  it  is  one  of  the 
most  powerful  ovidisers  we  possess.  The  u'<y;;ea  con- 
dense (if  witam  the  charcoal  acting  mere  e  lergclically 
than  the  available  oxygen,  we  can  apply  in  the  form 
of  permanganate  "f  potassium.  The  original  experiments 
ct'  Dr.  Stenhfiiise  in  connt  i'tioLi  w  itb  tbe  .iLtion  of  chart  oal 
have  received  ample  confirmation  from  the  late  investi- 
gation of  Professor  Calvert  {yoHmal  0/  the  Cbemictl 
Socitfv,  June,  1867!. 

It  IS  true  that  charcoal,  after  a  certain  time,  becomes 
tflete — ^itaadivity  desuoyed;  but  it  is  eouaily  wonderful 
to  obaeive  the  length  of  time  a  charcoal-filter  with  the  fol- 


lowing provisions  will  retain  its  vitality,  if  I  may  use  the 
expression,  t.  That  the  ^titer  passed  through  it  does 
not  contain  a  very  lar^e  percentage  ofjorganic  matter; 
2.  That  it  is  drained  from  the  water  the  better  part  of 

e.ich  (l.iy,  11  tbat  the  atmospheric  oxygen  (with  as  little 
oi"  tlie  (li:st  .IS  p'lssiblc)  may  have  access  to  it.  Charcoal, 
under  t'l -se  tiri  iunstances,  ill  In  found  to  do  its  work  well. 
Vou  must  give  it  its  food  quietly,  so  that  it  can  di,^est  it. 

I  can  hardly  believe  the  statement  made,  that  c!iareual 
will,  after  a  certain  period,  transfer  ag.iin  organic  matter 
to  water.  I  have  examined  water  before  and  after  passing 
through  a  charcoal  filter  which  had  been  in  daily  use 
in  my  own  bouse  over  a  month.  There  was  not  much  dif- 
ference, it  is  true;  but  the  water  which  had  passed 
through  the  filter  had  most  decidedly  the  advantage. 
I  can  well  imagine  that,  as  the  chare  ).il  a;-ts  as  a 
mechanical  recipient  to  the  insoluble  ort^.^nic  t:iatter, 
that  substance  may  at  last  ace  irnil  iti-  to  b  .in  extent 
as  to  enter  itself  into  a  statu  of  ii  rmcntatu  e  cli.iUi^e. 
Tbe  activity  of  the  charcoal,  l)eing  1j\-  tins  time  exba'isteil, 
or  at  Ic.ist  only  sutticient  to  supply  a  minimum  of  oxygen, 
would  only  assist  uuch  a  decomposition.  This  state  of 
the  case  would  be  simply  the  putrefaction  of  a  mass  of 
solid  organic  matter  independent  of  the  charcoal-  not 
the  rendering  back  from  the  charcoal  of  something  it 
had  absorbed  from  the  water.  I  would  suggest  that  a 
wcll-con»tru£led  water-filf^r  should  have  an  arrangement 
by  which  the  insoluble  <sr;tanic  matter  should  be  separated 
befoie  tbe  water  come,  intu  eiiiit.Kt  w  itli  the  hllcr.  In 
such  a  filter,  the  orgaiin,  utatler  couid  never  iitLUiiiubue. 

In  conclusion,  I  may  point  out  that  the  most  valuable 
methoil  of  examining  water  is  that  which  I  believe 
was  first  used  b-.  Di,  1  i.uikland  -that  is  to  say.  to  examine 
the  relative  amount  of  oxygen  and  nitrogen  found  in 
water.  In  absorbing  atmospheric  air.  the  oxyt;«-n  is 
dissolved  with  a  little  greater  aviditv,  so  that  that 
gas  is  found  in  water  in  a  larg-.r  lelaiive  proportion 
than  in  atmospheric  air;  viz.,  the  relative  proportion 
of  oxygen  to  nitra<;en  is  about  St  to  ;  but  as  found 
in  water  it  is  abot:t  \2  to  Os.  No',\',  if  the  enclosed  air  is 
found  to  contain  less  oxy^eti.  it  shows  that  that  element 
is  being  consumed  by  thcinital  changes  going  on  within 
the  water;  or,  in  other  v,-ord  such  a  w.iter  is  not  in  its 
normal  state,  and  ilierel'ore  i  .  unfit  for  gener.il  r.  ■  ■. 

'1  he  a([iieducts  of  antitjuiiy  show  how  impott.uit  the 
blessings  of  pure  water  wert'  eonsi'lrred  from  limt* 
immemorial,  and  how  nceesKary  to  the  welfare  of  all 
communities.  But  I  cariixit  see  that  wc  have  Improved 
upon  our  forefathers  ;  for.  whilst  they  spent  en<innous 
sums  to  produce  stupendous  supplies,  we  seem  to  me 
to  spend  our  money  in  merely  builuing  immenie  retervoira. 
Anything  is,  however,  better  than  that  "like  a  dog  we 

should  return  to  our  own  vomit." 

••  Moil  L-lf  sir  I  ^.  i,ti:r.  rcl;h-r  fPfiue  c»D  lc)l 
The  b)c-s«e(ln<>H»  thereof .  11  <  htait  can  Utinlc, 
Save  only  lh<K^  to  whom  i(  ius  been  given, 
1*9  t4au  of  that  dii  ine&t  (ifl  of  heaven." 


An  Allege  J  Prcaervalivc  against  the  Cattle  Plague. 
— Chloride  ol  copper  is  now  extensively  used  in  Germany 
.against  the  cattle  plague,  or  rather  as  a  preservative. 
The  modus  opcrauiti  is  as  follows: — Take  green  crystal- 
lised chloride  of  copper.  8  grm. :  spirits  of  wine,  e 
kilog.i  and  dissolve.  With  this  solution  impregnate  a 
pad  of  cotton,  lay  1^  on  a  plate,  and  set  fire  to  it  in  the 
centre  of  the  stable,  turning  the  animals'  heads  towards 
the  flame,  so  as  to  make  them  breathe  the  fumes.  This 
operation  is  performed  moming  and  escning,  burning  one 
pid  for  every  three  heads  of  cattle.  .\t  night,  a  spirit-lamp, 
with  the  solution,  lighted  la  tbe  stable.  To 
prevent  acc'dents,  the  flame  is  .suiioiuuled  witb  wire- 
gauzc.  Tl:e  liquid  i.s  also  administeied  ititernttlh .  wiili 
the  addition  of  ij  grm.  of  ihloioform  for  the  abo\,e 
quantity.  A  tea-spoonful  of  this  is  put  into  the  .nuniars 
drink  three  times  a  day.  As  a  further  precaution  the 
litters  are  watered  with  tbe  same  solution. 
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ON  THE  FORMATION  OP 

A  SERIES  OF  DOUBLE  8ULPH0CYANIDES  OF 
CERTAIN  or    THE  nALKALOIDS 

WITH  TH&  METALS 

ZINC,   TIN,    MERCURY,  AND  MOLYBDENUM. 

Uy  WILLIAM  SKEY. 
Anaiyit  to  the  Cicologic«J  Survey  of  New  ZmliwiL 

While  engaged  in  tcstiiii^  sonie  of  tiic  Lhuiiiical  ]Mt)ivr- 
ties  of  the  alkaloids,  in  relation  to  those  of  the  inorganic 
bases,  a  new  set  of  readions  have  just  discovered  them- 
selves, which  I  will  briefly  note  prcparator>-  to  a  further 
communication  thereon.  These  rca<fiions  consiiii  in  the 
formation  of  precipitates,  when  an  acid  aolution  of  certain 
of  the  alkaloids  is  brought  in  contad  with  a  solution  of  a 
salt  of  zinc,  tin,  mercury,  or  molybdenum,  in  presence  of 
hydro-sulphocyanic  acid. 

To  avoid  the  form.-ition  of  siii>_;I<'  K.nlpliocv.inidcs.  it  is 
best  to  employ  soluiioi.bi  ot  die  metals  and  alkaloids  of 
such  strength  that  a  sulphocyanidc  makes  DO  precipitate 
in  either  solution  separately. 

The  jKL-cipitatc  forniL-d  by  nicotina,  nicrLv;ry.  .mJ 
sulphocyanogcn,  in  presence  of  each  other,  by  quina, 
sulphocyanogcn,  and  zinc,  or  mercury,  and  by  strychnia, 
zinc,  and  sulpliocyanogcn,  was  found  to  yield  these 
several  substances  a-spcdively ;  the  remaining  precipi- 
tates I  have  not  yet  had  time  to  examine,  but  pending  this 
and  the  quantitative  analysis  of  some,  I  will  for  the 
present  suppose  alt  these  precipitates  to  be  compound 
Bulphocyanides. 

Gcncrall\  tlicsc-  lonipound  sulphocyanides  arc  very 
insoluble  in  culJ  water,  more  soluble  in  hot  wate-r,  and 
fn  cly  sDlublc  in  nlcohol  ;  they  are  but  little  affn'ti  ci  by 
hydriichlorK  t  r  sulphuric  acids, — but  are  decomposed  by 
alkHlics,— while  their  physical  properties  are  in  some  in- 
stances very  charadehsiic. 

The  following  are  details  respeAingthe  move  interesting 
of  them  :— 

SulfkotyoMhlt  of  Strychnia  a»d  ZUu  separates  as  a 
gelatinous  mass,  but  gradually  assumes  the  form  of  long 
adcular  crystals.  Sulphocyanide  of  strychnia  and  mercury 
is  oystailine  ^it  is  soluble  in  sulphocyanide  of  potassium). 

SHlphoeyaniJc  of  Quina  nud  Zinc  is  solid  and  brittle  at 
70^  soft  and  plastit;  ,it  go',  and  changinj;  Im  a  lluui,  or 
scmi-rniid  subsianLti  at  about  2O0',  which  appears  tocfyntal- 
lise  on  toolini;. 

SulpliocyuHide  oj  Nuoltna  aiiJ  Xinc  is  crystalline, 
while  the  tin,  mercury,  and  molybdenum  salts  are  oils  at 
common  temperatures;  they  arie  nearly  colourless,  with 
the  exception  of  that  of  molybdentun,  which  ik  of  a  rich 
purplish  red  colour. 

Tkt  Sulphocyanide  of  Atro^  ond  Tin  is  a  semi-solid 
fat  at  60%  while  the  sine,  metcury,  and  molybdeoa  salts 
ate  Otis ;  the  last  is  of  a  dark  red  colour. 

Sulphocyanide  of  Morphia  and  7.i>i<:  or  Tin  w.ts  dbt.^ined 
in  amorphous  forms;  tncy  fuse  .it  a  \ti y  slight  elevation 
of  tempt-rature  ;  the  mercniy  compound  is  an  oil. 

Sulpkocyanide  of  Narcotinc  and  Me  rcury  is  crj'Stalline, 
and  easily  fusible. 

Sulbhofynisiilf  of  Vt  ratria  and  Zinc,  Tin,  Mtrcury,  and 
Molybdt  iiuin  I  .  s.  mble  the  sulphocyanide  ^veratiia  in  the 
gelatinous  appearance  they  assume. 

Suiphocyamdt  tf  Cmin  and  Mtrtury  is  a  green  ctystal- 
line  substance. 

The  remaining  natural  alkaloids  have  not  yet  been 
tested,  but  sufficient  is  shown  to  make  it  prob.ible  that 
this  property  of  forming  double  sulphocyanides  with 
certain  of  the  metal<:,  is  pn^sL-vst  d  b'.  .ill. 

With  regard  to  the  iiiuiak,  thus  tuiuxc-.L  d  together  by 
these  reactions,  I  would  observe,  the  only  tharad^er 
common,  and  at  the  same  time,  to  some  extent,  peculiar 
I"  -ill,  is  that  of  the  icidy  fusibility  .'ind  volatility 
of  their  chlorides.  I  may  state  that  aniline  does  not 
ghw  iny  piwipiMte  vbea  tti1»itititt«d  iw  lUbilgki. 


The  feebly  basic  nitrogenous  substances,  gelatine  and 
isinglass,  behave  like  veratria. 

I'or  the  detedion,  separation,  and  determination  of 
Certain  of  these  alkaloids,  it  is  possible  these  rcsdiODS 
may  be  advantageously  employed. 


ON  THE  USB 


OF  METHYLATED 
PHARMACY. 


SPIRIT  IN 


TuL  iolliJwlnK  paper  is  a  condensed  tr.-insl.ition  of  a 
report  made  to  the  Medical  Council  of  the  province  of 
North  Holland,  by  six  of  its  members,  among  wliom  was 
Prof.  Dr.  J.  Gunning.  In  accordance  with  the  eueUem 
law's  which,  since  January,  1866,  regulate  in  the  Nethcr* 
lands  all  matters  relating  to  medicine  in  itsmotrsflstended 
sense,  diere-is  in  every  province  [county]  of  the  Ungdooi 
a  medical  council  composed  of  medical  men,  pharma- 
ceutists, and  lawyers.  As  regards  the  free  use  of  methy- 
lated sjiirit  by  ph.irinaceutists,  the  eommittee  just  .»lU;aed 
to  1%  vl  t)]"'ii';ion  lh.it  it  would  be  ni.uiitestly  unfair  to 
pharmaceutic. l1  chemists  w  ho  are  in  the  h.ibit  of  prep.itin^, 
or  manufacturmg,  tor  instance,  such  substances  as  tpuniuc 
and  other  alkaloids,  to  require  that  such  articles  siiould, 
as  far  as  such  is  re(|uired,  be  made  by  thetn  with  alcohol, 
whereas  the  wholesale  maker  woudd  ttSC,  and  quite  justly 
so,  methylated  spirit.  The  committce,bowever,di$undly 
desire  it  to  be  understood  that  the  use  of  methylated 
spirit  cannot  be  allowed  in  the  pnq^antion  of  medi- 
cinal tinAures,  for  atthotigh  it  is  true  that  the  methyl' 
alcohol,  a.^  it  is  met  with  in  ordinary  wood-spirit, 
bears    the    ^rcitcit    analogy   to   ethyl  -  alcohol,  there 

occur    btside    in    WOOd-Spitit.    acetate    of    rnetiiyl  and 

accton,  lx>tii  of  which,  in  ihcir  suNent  power,  more 
resemble  ether,  and,  consequent!) ,  iniluetice  and  alter 
the  real  constituents  of  tinctures  to  be  prepared  with 
alcohol  ;  the  same,  of  course,  applies  to  alcoholic 
extracts.  The  committee  also  disapproves  of  the  mans- 
faclure  of  ether  and  chloroform  for  medicinal  use  from 
methylated  spirit.  Since  the  inspeaion  of  chemists'  shops 
in  the  Methenands,  and  the  testing  of  the  diven  plhanna- 
ceuticnl  preparations  is  a  duty  of  the  Medical  ConacU^s, 
it  was  necessary  to  find   ready  tests   to  ascertain 

\sbethcr  ur  not  ir.etiiyhued  sjMrits  ha\f  been  unlawfolly 
applied.  Tl'.e  following  are  the  results  of  some  experi- 
ments instituted  on  purpo.se  by  the  members  of  the  above- 
named  Committee.  It  is  quite  possible  io  rect'-;^nis«» 
e\eu  \:\  tinctures  which  contain  strongly-scented  i-ub 
stances,  the  wood-spirit,  if  methylated  spirit  was  used  in 
the  preparation  thereof ;  the  smell  is  even  detcAed  three 
months  after  the  tindures  have  been  made,  but  if  a  doubt 
arises,  it  is  best  to  mix  the  tindturc  in  question  with 
double  its  bulk  of  boiling  water.  Tindures  containing 
free  ammonia  beside  must  ,be  first  rendered  neutral. 
Another  test  is  the  following : — The  alcoholic  fluid  in 
question  is  mixed  with  twice  its  bulk  of  strong  ammonia. 

Next  there  is  added,  \\hile  the  thud  under  examination 
is  well  stirred  up,  a  few  drops>  uf  a  solution  of  10  gr*.  of 
iodine  .inJ  20  grs.  of  iodide  of  polassuini,  :n  half  <i  lluid 
ounce  ol  distilled  water.  In  case  the  fluid  under  examina- 
tion does  not  contain  methylated  spirit,  there  will  soon 
be  observed  a  finely-divided  precipitate  of  a  black  substance 
^odioe ? I,  giving  to  the  fluid  a  dark  bluish  appearance; 
if,  on  tne  other  hand  wood  spirit  or  methylated  spirit 
is  present,  the  fluid  remains  dear,  assumes  a  browaiih 
yellow,  but  rapidly  again  vanishing  hue  ;  after  the  fluid 
has  become  quite  colourless  again,  there  will  distin<!tly  he 
perce;\  ei],  on  Kniellini;  it,  an  oiiuur  of  saffron,  while  shortly 
after,  ali»o  very  frei^uejuiy,  crystals  of  iodoform  are 
deposited.  This  test  and  reaction  are  discovered  by  Mr. 
J.  Polak,  Tincture  of  iodine  made  with  methylated 
spirit  may  be  detected,  since  on  addition  of  tujuiJ 
ammonia  it  becomes  readily  and  without  application  of 
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oyttaJt  of  iodoform  deposited.  The  above-named  test 
is  not  diitarbed  by  the  presence  of  ewwntial  oil*,  camphor, 
coatpound  ethers,  &c.    It  is  best,  however,  that,  as 

regards  the  application  of  this  •  test  to  (injures,  the 
latter  '  huiiM  b;-  :  ahiirii'.tcil  tn  ili  ,iiILiiu:ui .  and  the 
distillaic  tncd  by  ihii  tcai^cal,  I'rum  a  ycaes  of 
interestini;;  experiments  in.slituicd  by  the  committee,  in 
order  to  test  in  how  far  methylated  spirits  might  chans^e  ' 
the  constitution  of  alcoholic  cxtratfts  made  with  me'.li  .L^tcJ 
spirit  instead  of  with  pure  alcohol,  it  appears  that  methy- 
lated ipirit  di8sol\'cs  out  from  2  to  7  per  cent  more  from 
vegetables  than  alcohol  docs,  uiiilc  in  the  case  ofextrads 
of  eicata  and  belladonna  the  amount  was  from  13  to  14 
per  cent  more  if  methylated  spirit  instead  of  pure  alcohol 
was  applied.  The  following  are  the  results  of  experiments 
bstituted  with  ether,  asther  muriaticiis  alcohoticus,  xther 
aceticas.  .-ether  nitrictia,  alcoholicuR.  and  chloroform  made 
wi;ti  ^uri-  ntcoli.:.!  :\n(l  methylated  spir!:. 

LUicT  Iron)  muhyiatcd  spirit  cannot  be -dctciiltd  by 
the  smtll,  h  it  i.isily  by  the  following;  test :— Pour  care- 
fully some  strong  sulphuric  acid  in  a  test  tube,  hold  it 
then  as  slantingly  as  possible,  and  then  pour  in  as  carefully 
as  possible  some  of  the  ether;  if  the  latter  <<btained 
Ironi  methylated  spirit,  it  will  be  seen  that  ,-it  •. h..  j>l.ii.e  of 
cofltad  of  the  two  fluids,  a  dark  browni&b  yellow 
colonration  ensues,  which,  if  the  ether  were  obtained  from 
vuie  akoholt  and  submitted  to  a  similar  experiment,  will 
K  fbufld  absent,  or  at  least  hardly  perceptible.  .£ther 
muriaticuK.  alcoholicus,  and  a-ther  nitricus  alcoholtcus 
cm  at  once  be  deteded  by  the  iodine  test  spoken  of 
before  if  they  have  been  prepared  with  methylated  spirit. 

.tther  aceticus,  prepared  eitlver  with  pure  alcohol  or 
with  rr.L-tfr,  :ujt  recoj;nised  by  the  smell, 

but  the  iodine  test  detects  the  origin  from  methylated 
spirit  at  once,  and  it  hence  follows  that  acetic  ether 
obtained  from  methylated  spirit  contains  acetate  of  methyl 
and  also  aceton. 

Chloroform,  if  prepared  with  methylated  spirit,  may 
be  recognised  by  the  smell,  which  is  dilferent  from  that  of 
chlorofonn  obtained  from  pure  alcohol ;  beside  thia,  the 
discoloqratiim  with  sulphuric  acid  takes  place  with  chloro- 
fonn  as  with  ether  made  from  methytatol  spirit. 


o:«  A 

iNEVV  GENERAL  METHOD  Ol-  VOLUMETRIC 
ANALYSIS. 
UyWOLCOTT  GIMbS,  M.D.. 
Kain(or4  Profcawr  in  Harvard  Univcnity. 

In  a  memoir  on  the  quantitative  determination  of  nitric 
acid,  H.  Rose'  suggested  that  in  particular  cases  the  metal 
in  the  nitrate  might  be  precipitated  by  means  of  snlphy- 
dri^  acid,  and  the  nitric  acid  set  free  determined  in  the 
filtrate  by  volumetric  methods.  So  far  as  this  application 
of  the  volumetric  analytis  is  concerned,  Rose's  method 
appears  not  to  have  been  carried  out  in  prance  or  even 
supported  by  actual  cxporinicnt.  !t  occurred  to  me  that 
the  method  mirht  be  L'cMLi .il  scii  so  as  to  form  the  basis 
of  a  new  apptic.iti  >n  ot  •Ju-  )  .ucesses  of  acidimetry,  and 
the  followiii:;  an.ilyaes  wiii  strve  to  show  the  degree  of 
accuracy  wiDch  -nay  be  attaine;!.  \\')icn  the  salt  to  be 
analysed  contain^i  a  fixed  acid  which  does  not  act  upon 
sulphydric  acid  gas,  a  weighed  portion  is  to  be  dissolved 
in  water,  the  solution  brought  to  a  boiling  heat,  and  a 
current  of  sulphydric  acid  gas  passed  through  until  the 
metal  is  completely  precipitated.  When  quantities  of 
■hout  5  grammes  ar^employed  the  precipitation  is  usually 
complete  in  half  an  hour.  The  precipitate  may  then  be 
sUowcd  to  settle,  and  a  drop  of  the  supernatant  liquid 
taken  outwith  a  r;l<iia  rod,  and  t<--  *.i.d  vipo.n  .t  wliiicpoicclain 
plate,  with  a  drop  0)  a  s.miratt.d  soliuion  of  sulphydric 

*  Pogg.  Ann.,  b.  t.xvi.,  p. 


acid  in  water,  or  with  any  other  nmgeat  which  nay  be 
specially  adajned  to  tho  metal  in  the  oh  vsamioed.  The 
preeipiution  being  complete  the  liquid  is  liltcttd  anon 

a  ribbed  filter,  the  filtrate  and  the  washings  allowed  to 

flo'.^'  into  fi  luilf  iiiru  or  Iit;c  measure,  and  the  uabliiii^ 
witJi  lioi  waltT  cuniinui.d  uiiul  a  drop  of  the  filtrate  no 
longer  exhibits  an  acid  rea^ion.  The  liquid  is  il'.en 
allowed  to  cool,  and  the  volume  made  up  to  exactly  a  halt" 
litre  or  litre  by  the  addition  of  water.  After  thoroughly 
mixing  the  contents  of  the  measure,  fifty  or  one  hundred 
cubic  centimeters  are  to  be  tai.Lii  out,  a  few  drops  of  a 
solution  of  cochineal  or  loguoud  added,  and  the  free 
acid  determined  by  means  of  one-tenth  normal  ammuaia  in 
the  usual  manner.  The  first  detenninatiun  is  to  be  used  , 
simply  as  a  guide.  Two  Of  more  successive  portions  of 
the  acid  liquid  may  then  be  taken  out  and  determined 
successively,  and  the  mean  of  several  determinations 
obtained.  With  very  luik-  j  r.ofticc  tlu-  results  will  he 
found  to  correspond  to  out  tenth  i.e.  xs  licii  a  Inirctte  with 
Erdmann's  swimmer  is  employed.  I  rom  ttii;  ciiia;it;ty  of 
ammonia  required  to  neutralise  the  acid,  the  quantity  of 
acid,  and  in  many  case«  atso  of  base,  io  the  salt  may  be 
readily  calcul.itcd. 

With  crystallised  sulphate  of  copper  the  following 
results  were  obtained. 

Gniii.  suIphAtt;.       Per  cent  acid.   Per  cent  bate.  ' 

I-8435       g«*e  3i  **9    •   3 '70   ••  (Sharpies) 

8"395S  •>      S*"'©"        3I"89    ••  (Tower) 

The  formula  GUSO4  •I'  saq  requires  (€a  «*  C3-50J. 

I.  11.  III. 

CuO,  ..  3f86  ..  31-70  ..  3193  ..  31-89 
80j,     ..    3ro7    ..    3i'89    ..    32'14  32-10 

The  first  analysis  was  made  with  a  commercial  sulphate, 
the  other,  with  a  pure  salt  prepared  from  elei^trotypn 
copper.  In  crystallised  sulphate  of  copper  and  potassium, 
(GUSO4  +  K3SO4  -I-  6aa.)  2-66ot  gr.  gave  18-23  f^'  cont 
acid  and  per  cent  01  oxide  of-copper.  The  formula 
requires 

CuG   i.StKj    i8'ii 

SOj,     i8'23 

In  the  memoir  already  reicrred  to.  Rose  points  out  the 
necessity  of  diluting  the  solutions  of  mctalltc  nitrates  to 
such  a  degree  that  the  nitric  acid  set  free  shall  not  a& 

sensibly  upon  the  sulphydric  acid. 

In  the  I  xpi.'rinu-i".ts  made  in  my  l.ilioratijfv  fo  test  tlu- 
method  this  precaiuum  was  not  found  to  be  sutlicient. 

Thus  with  crystallised  nitrate  of  lead,  Mr.  Sharpies  ob> 

tained  the  following  results. 

I.  2-147  grammes  of  s.tlt  were  dissolved  in  200  c.c.  water, 
and  the  lead  precipitated  from  the  boiling  solution  by 
sulphydric  acid  gas.  The  filtrate  was  made  up  10500  cc, 
of  which  three  portions  containing  each  75  c.C.  were  taken 
for  titration,  and  each  required  1S-2  c.c.  of  ammonia.  This 
gives  30-51  per  cent  of  nitric  acid,  while  the  formula 
l'b(N03i2  requires  32-O1  per  cent. 

II.  2-4Q92  of  the  nitrate  were  dissolved  in  500  c.c.  of 
water  and  treated  as  above,  only  the  lead  was  thrown 
down  in  the  cold  by  sulphydric  acid,  and  the  excess  of  the 
latter  expelled  from  the  filtrate  by  boiling.  The  acid 
found  corresponded  to  32-12  per  cent  in  place  of  32*61. 
From  this  it  is  clear  that  even  dilute  nitric  acid  ads  too 
powerfully  upon  sulphydric  acid  to  permit  a  very  accurate 
determination  of  the  former  under  the  circumstances  of 
the  experiment.  Precipitation  from  a  boiling  solution  is 
necessary  because  the  filtrate  is  tbeo  at  oacc  free  from 

sulphydric  acid. 

To  obviate  the  ditKcuIty  arising  in  the  case  of  nitric 
acid  it  occurred  to  me  to  add  to  the  solution  of  the  nitrate 
a  poition  of  a  neutral  salt  containing  a  fixed  organic  acid, 
an  equivalent  quantity  of  which  would  be  set  nree  by  the 
coinbioatjon  of  the  free  nitric  acid  with  the  base 
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contained  in  the  salt.  This  method  was  foond  to  give 
pcrfeflly  tatlsfaaory  resttlts,  ^s  the  foUowing  analyse*  by 

Mr.  S.'P.  Sharpies  will  show. 

4-  409  ^rms.  of  nitrate  of  lead  were  dissolved  m  2t>n  c.c. 
of  water,  five  or  six  grammes  of  pure  Rochtl'.c  s.iU  .idded, 
and  the  lead  precipitated  a»  above.  The  quantity  of  acid 
found  Lorresponded  to  jrs*  P«  fonnula 
Pb(NOj)4  requires 

Fottdd. 

NjOj     ..    ..    3263  ..  32- 

PbG      ..    ..    6737    ..  6727 

o'93So  grm.  of  nitrate  of  bismuth  were  treated  as  above. 
Rochelle  salt  being  added.  The  nitric  acid  found,  corres- 
ponded to  33-40  per  tent  and  the  equivalent  quantity  of 
oxide  of  bismuth  to  47*82  per  cent.  The  formula 
Bi(N9j)t+  to  aq.  requires 

N,Os     ..    ..    33-47    ..    ..  33*4» 

Ki.O,  4704    ..     ..  4782 

5-  6553  ^;r.  of  k  liloridc  uf  mercury  were  treated  as  above, 
6  or  h  i^rm.  of  Kochi  llc  salt  being  added  to  the  soltttion. 
The  free  acid  corresponded  to 

Cnlc.  I'liund. 
Cli    ..  36-20    ..    ..  36-IO 

ilg    ..    ..    73'8o          ..  73*90 

When  chlorine  is  separaicJ  In  the  form  of  (.Iilt/rlivdric 
acid  the  volatilisation  oi  the  aCid  in  the  procc'.s  <jf  bojling 
is  completely  avo:cled  bv-  the  addition  of  tlu-  ori;nnic  salt. 
The  same  remark  applies  to  nitric  acid,  ttiough  it  is 
probable  that  the  principal  cause  of  loss  in  this  caw  is 
the  action  of  the  acid  at  a  boiling  heat  upon  the  gas 
passed  through  the  liquid.  The  precipitation  of  a  metal 
by  sulphydric  acid  is  usually  much  slower  when  boiling 
iolutions  are  employed. 

The  analyses  given  above  show  that,  under  favourable 
circumstances,  the  method  employed  ts  capable  of  giving 
'^nti'ifai.lory  resulls.  L  is  eavy  Id  see  th.il  it  applies  in 
till-  (.■a'-f  ot*  sohiblt--  di-luiiti-  CDiniioiMKH  of  all  those  metals 
which  art-  i-asilv  and  cor.iplctfK'  ;-:ec ipiiated  from  boiling 
'olutions  bv  means  ul'  siiiplisdric  acid  gas.  Whfn  the 
i  luniiotnul  to  be  anal\  --ed  tdntain-;  .'til  excess  c-t  lri.e  acid, 
nut  combined  with  the  oxide  of  the  metal  to  b«  deter- 
mined, this  must  be  first  separated  by  evaporation  to 
dryness  in  the  usual  manner.  The  presence  of  alkalies 
and  alkaline  earths  is  of  course  without  influence 
on  the  result,  but,  on  the  other  hand,  even  very  small 
quantities  of  iron,  alumina,  and  variotu  other  bases,  make 
it  almost  impossible  to  determine  the  point  of  .<saturation 
with  precision,  these  oxides  in  solution  giving,  with 
cochineal  and  logwoml.  s|H-citk  reactions  not  easily  dis- 
tinguished from  those  pisiduted.  by  the  alkalies  m  excess. 
For  this  reason  the  method  docs  r.ot  apfiiy  v.  hen  oxides 
of  this  class  are  pre!;ent.  and  this  (.ase  picciiicly  that 
which  most  frequently  occurs  in  pradlice.  The  method 
will  be  applicable  to  all  these  cases  il  hereafter  a  colouring 
matter  anould  be  discovered  sensitivd  only  to  acids  or 
bases  in  excess,  but  not  producins;  specific  colouration 
with  salts  which  are  nt  ulral  in  constitution.  It  is  possible 
that  cyanin«  the  remarkable  properties  of.  which  ha%'e 
been  described  by  Schonbein,  or  the  rosocyanin  of 
Schlumberger.*  may  fulfil  the  condition  indicated,  but  I 
have  had  no  opportunity  of  experimenting  with  either. 

The  method  of  precipit.it inn  above  described  may  be 
used  with  advantage  in  prci'aMn^  a  pure  normal  acid  for 
titration.  Pure  cni-stalli?i  d  sclph.ite  nf  copper  is  to  be 
powdered  ami  heated  in  a  pored, nn  crucible  placed 
within  a  Hessian  crucible  for  .iVin;t  an  hour,  the  tem- 
perature being  gradually  raivcd  and  not  allowed  to  exceed 
a  low  red  heat.  The  anhydrous  sulphate  is  then,  while 
still  hot,  to  be  transferred  to  a  perfectly  drj-  glass  tube, 
which  can  be  closed  with  a  good  cork  covered  with  tin 
foiL   After  cooling,  the  tube  is  weighed,  the  contents 

*  Biill.dc  ta  SeciiM  Chimiqui,  Manj  i966,p.  19*. 


poured  into  a  flask,  the  salt  dissolved  in  water,  and  the 
copper  precipiUted  at  a  boiling  heat  as  above.  The 
filtrate  and  washings  are  then  to  be  mode  up  to  a  known 
volume.  From  the  weight  of  the  anhydrous  bulphate 
employed*  the  qnantity  o?  sulphuric  acid  present  in  the 
solution  ie  known.  In  experimenu  made  tn  this  labora- 
tory by  Mr.  R.  Chauvenct,  this  method  has  been  found 
very  accurate  and  expeditious.— i<ai*nV«n  yinuwil  tif 
Sciaue  itnd  Arts. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
TItursdayt  Unrek  igtk. 

Dr.  Warren  on  la  Kl-e,  I  .R.S.,  &c.,  i^residcnt.  in  the 

Chair. 

The  minutes  of  the  previous  meeting  were  read  and 
confirmed,  and  the  donations  to  the  library  wen  an* 

nounccd. 

The  followiiif;  ;;ciulcnien  s^;;ieJ  the  statute  book,  and 
were  formally  admiite  i  as  I  eliuw.sof  the  Society,  viz..  Pro- 
fessor Heiniai'.n  Kolle.  of  Leipsi.;;  Pr.  H.  H.  I'aul, 
Messrs.  Herbert  M'Leod,  J.  R.  Carulla,  and  l'<  ;er  Oricss. 

Lieutenant  Francis  C.  H.  Clarke,  Royal  .\rtillery.  Staff 
College,  Farnborough,  was  proposed  for  election,  and  the 
names  of  the  following  gentlemen  were  read  fur  the 
second  time:— John  Tyndall,  LL.U.,  I-'.R.S.,  &c., 
Royal  Institution  of  Great  Britain ; -Pcederick  Guthrie. 
Ph.D.,  F.RaS.E.,  Ledlurcr  on  Chemistry  at  the  Royal 
College  of  Mauritius;  William  Drantingham  Giles, 
Old  Swan  Borax  Works,  Liverpool.  The  ballot  waa 
taken  for  the  following  gentlemen,  all  of  whom  were 
declared  unanimously  elected;  Mr.  R.  Calvert  Clap- 
ban:.  Walker  Alkali  Company's  Works,  Newcastle- 
ijpon  I  vne;  Dr.  Rustonijee  IJyramjec,  Assistant-Surgeon 
in  Her  Majesty's  Bombay  Army  ;  and  Dr.  Mcuzcl,  who 
\\  as  elected  an  associate. 

The  names  of  officers  and  members  of  Council  proposed 
for  election  at  the  anniversary  meeting  on  Monday,  30th 
inst.,were  suspended  in  the  meeting  room. 

Professor  Kolbc  was  then  invited  by  the  Presitleot  to 
favour  the  Society  by  f(ivingan  account  of  his  experimant* 
on  the  "  Converstcn  of  Carhonatt  of  AmmoHio  into  Urea." 
The  statement  made  by  Professor  Kolbe  l.ad  reference  to 
the  production  of  artificial  urea  by  heating  in  sealed  tubes 
dry  carbtniate  of  ammonia  to  a  di-Ljrec  of  tempera- 
ture a  little  lower  than  that  at  wh;«.h  tlie  urea  tormed 
would  be  a^-ain  destroyed.  The  speaker  like\>rise  reierred 
to  the  ciettiolysis  of  acetic  acid  which  furnished  a  new 
acid  isomeric  with  glycolic  acid,  but  of  which  the  pro- 
perties were  as  yet  but  imperfectly  known. 

Dr.  Franklani)  briefiy  interpreted  Professor  Kolbe's 
remarks,  and  alluded  to  the  interest  attaching  to  the  in- 
vestigation of  the  new  isomer  of  glycolic  acid,  which 
might  posaiUy  throw  light  upon  the  Question  of  the  eaualit^ 
of  the  value  of  the  four  honas  of  caxbon  in  these  bodies. 

Mr.  Ht>NKV  CitANcr.  M.A.,  then  delivered  a  most  in- 
teresting kdure  •'  On  th(  Manufadure  of  Glnst,"  an  ac- 
count of  w  Jiich  is  r.navoidabh  pontponed  until  ni-\t  week. 
The  auth<»r  biieiiy  .skeuhed  ilic  lustury  of  this  manufaaure, 
and  quoted  several  analyses  of  various  kinds  of  glass.  The 
action  of  heat  in  causing  devitrification,  and  of  siml-vjht 
as  affe<fting  the  colour, besides  other  considerations  ha\  ing 
reference  to  permanence,  were  discussed.  Mr.  Chance 
appended  to  his  remarks  upon  glass. a  statement  of  his 
modeof  treating  the  Rowley  Ra^  basaltic  rock  of  iiouth 
Stajfordshire.  This  material  gives  by  fusion  a  black 
obsidian-like  glass,  which  again  devitrificd  furnishca  a 
material  suitable  for  building  purposes,  and  capable  of 
ornamental  application.  The  formation  of  soluble  silicate 
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of  loda  by  Gossage's  process  was  described,  and  some  of 
the  corroded  flints  exhibited.  An  excellent  series  of 
umples  illustrative  of  the  manafadore  of  gla9S>  and  of 
the  two  materials  producible  froai  Rowley  Rag,  were  laid 
00  the  table  for  inipe^on. 

A  shoft  dtwusaion  follfiwed,  in  which  Dra.  Prankland, 
WiOianuwB.  Miller,  HnfO  Muller.aiul  Measn.  Dallmayer, 
Church,  and  David  Forbes,  took  part.  The  accommoda- 
lion  afforded  by  the  meeting' room  v.  as  .ns  i:si;.il  on  this 
lecture  evening  taxed  to  '.he  i;tmosl.  .\fit:r  \  o;(.'5  of  than^.s 
had  been  passed  both  to  Professor  Kolbe  and  Mr.  Chance, 
ind  Messrs.  Dapp.i  anJ  Mills  imd  been  apnnintod  .luditors, 
the  meeting  was  adjourned  until  the  .innivfrsary  on  ^!(ln■ 
day.  30th  inst.,  when  the  President  and  Treasurer  would 
present  their  reports. 

At  the  next  ordinary  meeting,  on  ^Thursday,  April 
2nd.  Professor  Church  WiH  read  tL  papc  entitled, 
"Cktmual  Rtuartius  on  mmt  New  and  Ran  Cornish 
Mmrah  and  there  will  be  other  pttpera,  by  Meaars. 
iVrkin  and  Duppa.  "  On  the  Constitution  of  Gfyoxylie 
Afiif."  and  by  Dr.  Odlin^,  "  On  Glyoxrlie  Amide."  On 
the  stLontl  ordinary  nuetini;  in  April,  Y'rofeMOT  Guthric 
will  read  a  paper  "  On  Graphu  Formiilir." 
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Or  Monday  evening  last,  a  meeting,  embracing  a  large 
reprfscntation  of  the  chemists  of  Glasgow,  was  held  in 
the  Philosophical  Society's  hall,  for  the  purpose  of  farming 
t  local  Chemical  Society.  In  the  ahaencd  from  illness,  of 
Dr.  Anderaon,  Profeaaor  of  Chemiaiiy  In  the  University, 

Wh.  McAdam,  Esq..  of  Hyde  Park  Pottery  and  Bottle 
Worka,  occupied  the  chair,  and  briefly,  stated  the  ubjeiA 
cf  the  meeting,  an-l  then  called  upon 

Mr.  v..  C.  C.  Si  \M  HHP,  F.C.S.,  manager  of  the  Briti-h 
Sea-weed  Con".]Mny,  who  explaii'.ed  .at  M>nie  leii;;th  the 
charafler  of  the  proposed  Chemical  Society.    He  stated 
that  the  want  of  such  a  Society  had  long  been  felt 
among  the  chemists  of  Glasgow,  and  that  as  the  Philo- 
*ophical  ScKiety  embraced  in  its  membership  many 
chemists,  it  had  been  suggeated  that  a  chemical  sedlion 
I'hould  be  formed  in  the  Society  in  accordance  with  the 
Society's  mtes.    To  this  proposal  tlie  cottocil  of  the 
PhihMophical  Society  bad  readily  agreed,  and  in  order 
that  the  meetings  and  other  privileges  of  the  nv'mhtTs 
might  be  open  to  other  persons  pursuing  clieinicai  studies, 
r  tn^'ai^'d  in  chemical  rn  inufadurcs,  they  had  resolved 
thi;  assueiates  should  be  .iditiitted  on  payment  of  an 
»nno,il  suhscript<on  of  five   h:llii.:^s,  and  that  they  should 
thereby  be  entitled  to  consult  the   Society's  valuable 
reference  library.    Mr.  Stanford  also  mentioned  that  he 
had  received  replies  from  about  eighty  membk-rs  of  the 
Philosophical  Society,  expressing  approval  t>f  the  pro- 
jected chemical  aedion.   It  was  then  resolved  that  such 
>n  onsanisation  of  the  chemists  of  Glasgow  should  be 
tDraied,  and  a  hatch  of  eighteen  associates  were  formally 
pioposed  and  admitted,  on  ths  motion  of  Mr.  James 
MaAear,  F.C.S..orSt.  Rolinx  Ctumical  Works. 

The  night  of  meeting;  tiaving  been  resolved  upon,  and  j  stages,    ifsi  T 
Monday,  the  6th  of  .\pril,  being  fixed  for  the  first  formal  '  bodies,  nf 
meeting  of  the  Socii  tv, 

Mr.  John  Mv.i  f,  I.C.S.,  Government  Science  Teacher, 
proposed,  and  Mr.  St.  John  Vinckst  D.\y.  C.E..  seconded,  a 
motion— "That  a  council  of  eighteen  members  be  eleftedto 
coAda^  the  business  of  the  Society,  and  that  the  council 
consist  of  a  piesident,  two  vice-presidents,  a  secretary, 
ttd  a  treasurer,  and  thirteen  ordmary  members."  The 
mwiofl  was  unanimously  agreed  to,  and  In  accordance 
*>ih  it  the  etedion  was  then  proceeded  with.  The 
followiog  are  the  names  of  the  office-bearers : — 

Prttldtnl:  Dr.  Th  t  mas  .\nder-on,  I'.R.S.E.,  Professor 
of  Chemistry.    VUt  Pniidaits ,  Dr.  Wallace,  F.R.S.E., 


Manager  iiritish  Seaweed  Company.  Tre<isurer:  Mr. 
Alexander  Whitelaw,  F.C.S.,  Soap  ManufaAurer.  Secre- 
tory :  Mr.  R.  Tatlock,  F.C.S.,  Analytical  Chemist.  Some 
of  the  other  Members  of  Council :  Messrs.  Ex.  Bailie 
Harv«^,  Govanhaugh  Dyeworks ;  James  Napier,  F.C.S., 
Chemtcal  ManufaAurer;  William  McAdam,  Hyde  Park 
Pottery;  lames  MaAear,  P.C.S.,  Alkali  Department,  St, 
Rollox  Chemical  Works ;  St.  John  Vincent  Day.  C.E. ; 
John  Mayer,  F.C.S.,  Government  Scienre  Teaeher :  Jofia 
Jex  Long,  Lucifer  Nlatch  Manufacturer  ;  John  !  -.  I\i;,  nter, 
Chemical  Manufacturer. 

W  e  h.a\  e  every  reason  to  expr-d  that  this  new  Chemical 
•Sotiety  will  he  of  imiL}i  ser\i:f  in  extending  a  knowledge 
of  tJicorctical  and  practit.iJ  chemistry,  it  would  indeed 
be  strange  were  it  to  prove  othe^^vlse,  considering  the 
chemical  antecedents  of  the  City  of  Glasgow,  and  the 
mannfaAuring  district  of  which  it  is  the  centre.  The 
class'iacmia  and  laboratories  of  Glasgo.v  are  indisaolubly 
associated  with  the  names  of  Drs.  Joseph  Black,  Thomas 
and  Dundas  Thomson,  Thomas  Clark,  Birkbsck,  fre, 
Anderson,  Penny,  Professor  Graham,  Lyon  Pl.iyfair, 
Tames  Yotin^'.  Cireville  \VilIi.inis.  .oij  nunv others  ;  and 
the  eheir.ie.i!  manufaelurers  of  the  (ilasgov.  district  funiiiih 
names  not  less  famous  in  the-  history  of  chemistry.  As 
evidenet  .  there  .ire  the  late  Waller  Crum  ;  J.  B.  Neilson, 
of  the  ho!  blast  ;  Charles  Tennant,  the  first  manufacturer 
of  bleaching-powder;  Mushct,  of  the  black-band  ironstone; 
Macintosh,  of  waterproofing  fame,  &c. 

We  shall  kfcp  our  readers  apprised  of  anything 
that  is  novel,  interesting,  and  important  in  the  com- 
munications* that  may  be  made  from  time  to  time  to  the 
members  of  the  Society,  whose  birth  we  have  sow 
put  on  record. 


FOREIGN  SCIENCE. 


'   Paris,  March  24.  1868. 

Metatlurir>'  v(  Iron.— Stannal*  of  Sodium.— Oxidation  of  Butyric 
AtitJ.  ■  l're«er\'Atinn  of  Mtal.— Cammun  Salt  ai  a  .Manurial  Agent. 
— AcAijKwy  Of  Scii.xct.!t.~Elc(tion  of  M.  Uuulcy.— M.  Le  Vcr  ur's 
Ak^i>tani;.—  Physical  Properties  and  Calorific  Power  ot  Pctmleum. 
— Analyst*  of  Vcftetatilc  Tlaaaei.—CorrtspoiMlinK  term  to  Bencoie 
Acid  in  tke  Naphtlialic  Seriet.— Disitnc. 

M.  GiuoT's  experiments  on  the  metalluigy  of  Iron  have 
placed  in  evidence  a  certain  number  of  points: — i.  The 

theory  of  the  reduction  of  silica,  an.l  the  eoitibiii.ition  nfthe 
silicium  with  iron  in  the  bla^t  itiin.Ke;  iji  a  iiuiyiiiuirn 
limit  which  does  not  attain  i<u)u  C,  for  the  devnir.j'osii  on 
of  the  carbonate  of  lime;  (31  lite  condmoa  necessary  for 
the  progress  of  the  furnace  operations,  viz.,  that  each 
charge  should  furnish  alone  the  total  amount  of  heat 
required  in  its  treatment  ;  (4)  the  maximum  and  minimum 
limits  :  a,  the  temperature  of  complete  combustion  of 
the  carbon  at  the  tuyere  ;  the  mean  temperature  of  tl» 
escaping  produ^s  which  result  from  this ;  c,  the  tempera- 
ture of  the  body  of  the  gaseous  column,  accrtilng  to  a 
charge  after  the  conversion  of  the  carbonic  acid  into  car- 
bonic oxide;  finally,  the  temperatures  and  the  modifica- 


tions of  the 


.iiut    of  til 


i^.tseous  col.inin  .it  .ill 
le  '::;ei'.eral  cause  t>f  the  transfoi mutioti  of 
bodies,  tif  which  cai;se  cement.ition,  oxidation,  and 
redu^'fiori  are  only  particiil.ir  iffeit-s.  161  1  lie  principles 
wliicl)  rc;j;\!L"iti'  tlio  eitiployment  of  i^iie  or  ot'  so'.tr."il 
tuyere'-  ;  17I  the  theory  of  the  employincnt  of  warm  air 
in  th,e  1  I.tst  furnace  ;  the  fa^t  of  a  greater  consumption  of 
fuel  V. iih  warm  air  than  with  cold;  {&)  the  respedive 
consumptions  of  heat  by  the  pigyiron,  and  by  the  slag  in 
blast  furnaces,  and  in  reverberatory  furnacea;  (9)  the  in- 
sufficiency of  analyses  of  an  aliquot  part  of  the  gaseous 
column,  to  determine  either  the  composition  of  this 
gaseous  column,  or  the  rea^ions  which  take  place  in  the 
furn.ice.    rinnlly,  ^T.  Gillot  conip.ires  the  losses  su=;t.iined 


  .     ,    in  working  I  he  old  process  and  the  new,  thus: — The  losses 

Aia^rtkal  Chemist ;  Mr.  £.  C.  C.  Stanford,  F.C.S1.,  in  the  carooniMtiOQ  O  th»  Vf«i4,  and  in  the  smelting  of 
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the  ores,  taken  together,  entail  in  the  old  process  a 
minimum  loss  of  qo  per  eciu  of  the  combustible  emp]o)red, 
and  a  consumption  of  779  kilos,  for  every  xoo  kilos,  of 
iron  or  steel  manufaAttTea.  In  the  new  procesaesi  there 
are  only  those  losses  of  consbustiMe,  common  to  all 
systems — loss  by  rmlintion,  and  by  the  absorption  of 
sensible  heat  by  the  produiTts. 

MM.  Mobt'Tfi  and  Uatnniulsberf;  have  shown  when 
a  solution  of  stannatc  of  sodium  is  c\ .>;h);  lu  lI.  i  ryntals 
containing;  3  molctulcs  of  water  are  obtained.  Since  then, 
M.  Haeftely,  in  re-dissolvin}j  these  crystals  in  their  mother 
Uauor,  has  obtained  crystals  containing  8  molecules ; 
Otners  containing  10  molecules  of  water  have  more  lately 
been  obtained  by  M.  Scheurer-Keslner,  by  submitting  a 
weak  solution  of  pure  stannate  of  sodium  to  a  low 
temperature.  The  presence  of  foreign  aaUB,and  especially 
of  an  excess  of  hydrate  of  sodium,  prevents  the  cr\-stall)sa- 
tion. 

M.  Berthelot  has  made  some  experiments  UfK>n  the 
QxiJ.iin  n  of  butyric  acid.  He  performed  the  oxidation  in 
an  .(iKaline  sulution,  so  as  to  prevent,  as  far  as  possible, 
the  destrudion  of  the  bibasic  acids.  For  this  purpose  he 
dissolved  10  parts  of  butyric  acid  in  1200  parts  of  water, 
in  the  presence  of  60  parts  of  potassa.  This  liquor 
gradually  decolourised  permanganate  either  in  the  cold, 
or  better  at  100' ■  An  experiment  was  made  at  ioo% 
the  temperature  beine  maintained  durine  several  days, 
until  the  butyric  acid  bad  destroyed  a  little  more  than  its 
own  weight  of  permanganate.  The  liquor  then  contained 
a  considerable  quantity  of  carbonate,  oxalate,  and  a 
small  qii.^ii'.itv  of  succinate,  not  to  mention  acetate  and 
propi<iii:.;L'.  To  isolate  the  various  acids,  this  procirss 
was  atloptLii.  1  'rst  of  all,  the  liquor  was  rtiulcin!  .n  i  l 
with  hydrochlurit  acid  ;  it  was  then  boiled  a  m  nicn:.  .1 
drop  of  ammoni.^  ai-.d  j'n  c  ipiLiied  by  rh'.i  iri<k'  of 

calcium.  The  precipitate  contained  oxalate  of  lime,  and 
a  small  quantity  of  an  analo;;ous  salt  more  carbonated, 
probably  malonate.  'I'he  filtrate  was  evaporated  on  the 
water-bath,  and  the  chloride  of  potassium  eliminated 
\y  repeated  crystallisations.  The  last  residue  was 
rendered  strongly  acid  by  hydrochloric  acid,  and  agitated 
at  several  inter^^ls  with  a  considerable  volume  of  purified 
ether.  Evaporaled  to  dryness,  the  ether  left  a  crj  stalliine 
acid,  possessing  the  properties  of,  and  reacting  like,  suc- 
cinic acid.  This  fad  has  hciji;  verified  by  the  solubility  of 
the  lime-salt  in  waKi,  .11  1  iiy  the  precipitate  occasioned 
upon  the  addition  of  alcohol  ;  the  properties  of  the  mag- 
ncsi.iii  salt,  the  precipitation  of  the  neutral  perchloride  of 
iron  by  the  solution  of  snccinaic  of  magnesia,  &c.,  have 
also  lent  confirmation.  i  iie  amount  of  succinic  acid 
formed  is  very  inconsiderable. 

M.  Martin  has  made  some  experiments  upon  the 
pieaervation  of  meat  by  means  of  ether.  He  placed  in 
six  tin  boxes  uncooked  oeef,  surrounded  by  little  tufts  of 
cotton  wool  soaked  in  sulphuric  ether;  the  boxes  were 
then  solaered  ti^jht.  and  exposed  to  the  rays  of  the  sun. 
KvL-rv  three  months  a  box  *vas  Oj  tr.ti!.  F.ich  pit.ce 
cii'  iwM  weighed  a  kiloin'Swrne.  At  liic  cud  uf  linee 
inontlis  ihcrL-  \'.,is  no  .i!ii.'i.iti(M!  either  in  weight  or 
form.  The  meat  thus  preseiveU  does  not  undergo  the 
putrid  fermentation ;  it  is  strongly  impregnated  with 
ether,  and  the  odottr  rt-mains  after  numerous  washings 
with  cold  water.    \\  lu  n  cooked  the  meat  possesses  a 

Jiecttliar  savour,  probably  due,  M.  Martin  says,  to  the 
Qxmation  of  a  new  ether :  the  fibre  is  disintegrated.  The 
pracess  is  not  applicable  to  the  preservation  of  food,  but 
other  animal  matters  might  perhaps  be  advantageously 
treated  h\-  it. 

M.  Jcaii  iias  proposed  the  following  as  the  mode  of 
adion  of  common  salt  employed  as  a  manutial  agent 
(considering  all  tl.c  sails  likely  to  be  present  in  the  sojIj. 
The  c.nrbvjii.U'.  uf  lime  decomposu;.  iIkj  ammoniacal  salts, 
transforming  them  into  carbonate  of  ammonia ;  this 
carbonate  meets  in  the  subterraneous  atmosphere  with 
'carbonic  acid  gas  produced  by  the  decomposition  of 
oi|g»ai«  mattenh  and  fenns  bicaroonate  \  then  if  tUs  mlt 


iinds  chloride  of  sodima  in  the  soil,  a  double  decompo- 
sition is  established,  giving  rise  to  chloride  of  ammonium 
and  carbonate  of  soda.  The  chloride  of  ammonium,  in  its 
turn,  is  decomposed  by  carbonate  of  lime,  yielding 
chloride  of  calcium,  which  passes  into  the  sub-soil,  and 
carbonate  of  ammonia.  The  carbonate  of  soda  thus 
produced  di  tcrmines  the  decomposition  of  nitrogenous 
organic  r.i.utcr,  and  "facilitates  nitrification.  The  trans- 
formation of  chloride  of  sodium  into  carbonaii  of  soda 
takes  place  so  readily  that  MM.  Truck  and  Schltfsing 
have  applied  this  reason  in  the  manufadure  of  carbonate 
of  soda. 

At  the  meeting  of  the  Academy  of  Sciences  held  on  the 
and  of  March,  the  eledion  of  a  member  in  the  place 
vacant  in  the  section  of  rural  economy,-was  proceeded 
with.  M.  Bouley  was  the  successful  candidate.  The 
meeting  was  essentially  stomty.  M.  Deville  had  at  the 
previouK  meeting  defended  in  vciy  energetic  terms  M. 
Foucawlt  against  some  imputations  M.-LeVerrier  had 
cast  upi:Ti  ii  s  iin-iiiiir,-.  M.  I.e  Verrier  denied  at  this 
meeting  that  iic  had  any  other  purpose  than  to  do  the 
amplest  justice  to,  and  exalt  the  fame  of,  the  illustrious 
deceased.  Afterwards  another  question  became  involved. 
The  president,  M.  Delaunay,  considered  right  that  the 
name  of  the  assist.mt  who  discovered  the  96th  littk 
planet  should  be  ni.u^c  k:i<>.\  n;  he  said:  "  I  haveUie  honour 
to  inform  the  .\cademy  that  the  young  man  to  whom 
the  discovery  of  the  96th  little  planet  isdtte,  is  M.  Coggia." 
M.  Le  Verrier  replied  that  onhr  one  result  could  follow 
from  M.  Delaunay^s  remarks— (Usorder  in  the  observatoiy 
of  Marseilles.  He  said  that  the  yoting  gentlemen  who 
discovered  planets  at  Marseilles  did  not  deserve  to  be 
t  iu  d  ;  tlic  work  they  did  was  simply  iiL.inijal,  .itn! 
ic<ju;:eJ  no  knowledge  of  astronomy.  They  v.  eic  ^tiy  v.cLl 
.satisfied,  he  also  said,  \s  ith  their  condition  ;  they  received 
for  every  planet  discovered  an  increase  in  salary  of 
250  fr.,  and  a  gold  medal.  A  general  protest  from  the 
members  followed  this  statement. 

M.  DevtOc  brought  before  the  Academy  at  the  staiut 
of  the  91I)  March,  a  memoir  on  the  physical  properties 
and  the  calorific  power  of  petroleum  and  mineral  oils. 
A  large  number  of  samples  were  experimented  with .  Ti  e 
mineral  oil  was  submitted  to  distillation  in  a  copper 
alembic  furnished  with  a  long  serpent  tube,  and  also  with 
a  thermometer.  By  means  of  this  apparatus  the  amount 
of  distillate  p.T  -in^'  '.ali  at  various  temperatures  was 
estimated.  The  il.ini^cr  possible  by  explosion  was  mea- 
sured by  the  proportion  distilling  below  140'.  The  same 
experimental  fad  represents  as  well  the  loss  which  must 
be  sustained  to  remove  the  explosive  properly  of  the  oil. 
Another  danger  is  encountered  when  the  oils  are  enclosed 
in  air-ti|^t  vessels — explosion  by  dilation.  The  amount 
of  space  necessaiy  to  be  left  above  a  mineral  oil  is 
calculated  from  the  coefficient  of  dilation.  The  data  M. 
OeviUe  has  obtained  from  each  sample  are  drawn  generally 
from  the  following  determinations.  Loss  by  heating  to  100°, 
to  120',  and  so  on,  by  intervals  of  2o'-  up  to  20-  ■  ;  ihs 
is  expressed  in  percentages.  Composition  of  i.d. 
«.t.,  percerna  iL-;  of  carbon,  hydrogen,  and  oxygen,  ob- 
tained by  n  itd;us;ion.  Density  at  zero,  and  at  50  ,  and 
coefficient  e.i  dd.iiion.  Composition  ami  density  of  the 
oil  obtained  by  distillation,  and  density  of  the  residue. 
In  some  cases  the  specific  heat  has  been  determiried,  and 
the  latent  heat  at  the  riu'cin  feir.prr.-iiurc.  M.  Ucville's 
memoir  contained  tables  ^.mi.;;  unmente  number  of 
experimental  results;  it  is,  however,  only  a  first  memoir; 
more  upon  the  subjeft  will  be  brought  before  the  Academy 
shortly.  Perhaps  it  will  not  be  without  interest  to  tell 
your  readers  that  M.  DevtUe  has  undertaken  this  research 
by  command  of  i!  0  Fniperor,  to  report  upon  the  most 
advantageous  ai;..:i^caienls  to  adopt  for  the  economic 
and  safe  employment  of  Uiinei.d  1;^,  \vi;li  espeei.*! 
reference  to  its  use  in  tran.'-i  t)!:;,.  M.  tlte  dc  heaumont 
drew  M.  Deville  s  atler.iiuii  t  >  a  blackish  schist  which 

I'  occurs  at  Vassy,  near  Avallon,  a»  a  source  of  oily  matter; 
tiiia  acbistout  Mibstance  exteoaa  ovcx  a  veiy  largie  mtu 
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MM.  E.  Fretny  and  Terreil  conUibtited,  at  the  same 
meeting,  a  memoir  upon  a  general  method  for  the  imme- 
diate analysis   of  vegetable  tissues.     Tn   wood  they 
veeogoieethc  existence  of  three  principles.  The  first  compo- 
nent cannot  be  easily  mistaken;  it  it  intolable  in  iulphiuic 
acid,  containing  two  equivalenta  of  water;  it  ia  further 
tranafomed  1^  chlorine  water  into  a  yellow  awbstancc. 
and  afterwards  diitolved,  nitiic  aAa  in  the  aame  way  as 
cUorinej;  it  ia  not  aoluble  in  potaih  Aolutiun,  either  dilute 
or  concentrated.   The  aubntance  is  distin^ishcd  by  the 
name  o(  the  ligneous  cuticle  ;  ii  has  aiKo  been  dt  ^:^i>.iud 
by  M.  Hani^  by  the  name  o\  .  usiath,-.  in  conseijuLiik^c  uf 
Its  great  st.ibility.      'I'hc  second  (.oiujiunrnt  o(  li^,':uu;i8 
tissue  h.is  been  sti:ilii;d  by  M.  l-'aycii,  uiidti-  ihc  uamt:  of 
tiii  rustiitt;   substance  :  qualitatively,  they  recognise  its 
existence  by  i;-,  sulrl  ility  in  sulphuric  acid,  which  becomes 
bl.ickened.  atul  .ifti  rv,  ;irds  by  Us  i  11 -.i ilubility  in  ..IL.iIine 
solutions  and  in  chlorine  water,    ihc  thir7  component  is 
cellulose.  \Vhcnpurc,cclhiIosedissolves  without  giving  rise 
to  colouration  in  concentrated  sulphuric  acid,  and  water 
does  not  precipitate  it  from  the  solution;  it  is  difficultly 
attackable  b\  chlorine  water,  and  by  nitric  acid.  They 
detail  in  t  il  ,r  .r.cinoirthe  aiflual  process,    i  grm.  of  the 
sawdust  diicd  at  150"  is  introduced  into  a  flask,  with 
about  a  litre  of  chlorine  water,  and  allowed  to  remain 
here  for  thirty-aix  houn.   The  chlorine  water  diasolvcs 
the  ligneous  cuticle  and  certain  |Mrta  of  the  encrusting 
matter;  it  leavea  In  an  faneluble  ataie.  eelloloie  mixed 
with  a  part  of  the  encnitting  matter,  which  has  been 
transformed  into  an  acid  completely  soluble  in  potash. 
This  residue  left  by  the  chlorinewateris.  therefore,  treated 
with  an  alkaline  solution,  afterwards  washed  witli  .-ici  1, 
then  with  water,  and  finally  dried  at  130  .     Cellutt  se  :s 
thus  obt.'iineJ  \i\  a  state  of  absolute-  ]uuii\'.  Determina- 
tions ga\«'  4<i  cent  of  tlits  bubsiance  lor  uuk  %vot>d,  and  jg 
per  cent  for  tbe  wood  of  the  ash.    For  the  determination 
of  the  ligneous  cuticle,  they  take  again  t  grm.  of  sawdust, 
and  subnnt  it  to  the  .i^f.r'n  iif  su!phuric  ac»<l,  containin;; 
4  eqtiivalents  of  water,  for  thirty-six  hours;  the  portion 
which  it  is  required  to  estimate  alone  remains  insoluble; 
in  some  cases  they  replace  the  acid  by  other  containing 
only  2  equivalents  of  water.    The  residue  is'washed  with 
water  ana  with  an  alkaline  .<iolution  until  the  washings 
are  ao  longer  coloured ;  it  is  then  dried.    They  take  the 
precaution  of  testing  the  purity  of  the  ligneous  cuticle 
weighed ;  when  pure  it  dissolves  without  residue  in 
chlorine  water  or  in  nitric  acid.    The  incrusting  patter 
ia  dctCTmin«d  by  dillietence.  Bvt  this  part  of  the  wood  is 
oompoaed  of  several  snbatancea,   and    they  separate 
them  thus:— (a)  matter  soluble  in  biHling  water;  ib) 
bodies,  probably  of  the  nature  of  peAose,  which  dissolve 
in  dilute  solutions  of  alkali ;  (<■)  matter  rendered  soluble 
in  alkaline  solutions,  by  treattr.ent  w  ith  moist  chlorine. 
For  instance,  in  tlie  li;.;neo'js  tissue  of  oak  wood.  the\- 
estimated  the  encr-.isti.n^'  in.ittcr  hv  dittcrence,  ,Tt  .(o  pel 
cent;  then  they  found  a  10  pci  cent,  i  ij  jier  cent,  ami  c 
15  per  cent. 

Dr.  A.  W.  Hofmrsnn  contributed  a  nu-iiuiir  on  tlic 
corresponding  temi  to  ben/o.c  acid  in  the  naphll.ahc  scries, 
M.  Payen,  a  memoir  entitled  "  extraction  and  properties 
of  diastase  ";  there  were  also  several  other  very  interesting 
papers,  accounts  of  which  will  probably  be  introduced  in 
your  cocneapondent's  next  letter. 
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Tolaolsulphurous  Acid. —  R.  Otto  (second  com- 
manication).  The  action  of  phosphoric  perchloride  upon 
tuluolsulphurous  acid  gives  rise  to  the  formation  of 
sulpliotoluolic  chloride,  fusin;;  at  6.S — 69'  C,  and  an  oily 
body  not  obtained  in  sufficient  quantity  for  examination. 


identical  with  that  of  MSrlcer  [AnH.Chtm.Pkarm..  cwxvi.. 
75).  When  he.itcd  with  water  to  120— 130' toluokulphuric 
acid  .-.nd  I ivvbcn.-oldisiilphidc,  Ci.jllj^S.fJj.  i.s  obtained. 
Potas>.c  lAdi.iie  At  25i>— 300"  causes  it  to  split  into 
sidj  hiti-  .mil  toluol.  Fuming  nitric  acid  forms  the  com- 
pound t^iHjjN2S30i„  which  may  be  looked  upon  as 
diazoirisulphotoluolic  hydride,  and  besides  thi^,  iiitrO' 
siilphotoluolic  acid. — {Ztitahr.  Ckem.,  N.F.  iii.,  600,1. 

Oxidation  of  Benaol.— L.  Cariua.  Benzol  is  readily 
oxidised  by  a  mixture  of  manganic  dioxide  and  sulphuric 
acid  .icid*  t  water).  Amongst  the  produdks  of  the 
oxidation  were  found  benzoic  acid,  and  a  new  diabasic 
acid  of  the  composition  €6H4G  ;— oxybenzenic  acid,  t.^., 
ben/enic  acid  -f  t  atom  of  oxygen.  Oxyben^cnic  acid  is 
sparingly  soluble  in  water,  fuses  at  175'  C..  and  distils 
I  undeCf'Tiijii  isi  d  at  J5u  .  i  lie  ai:ib'>r  l  iii  siders  it  extremely 
probable  il  .i;  this  acid  ta  idetuical  ■..  ,th  phtaiic  .ncid,  their 
cotn[i  ;sit;rin,  .is  found  by  analysis,  differing  but  little,  and 
fusion-i loiiit  I  phtaiic  acid,  according  to  C,  fuses  at  175", 
not  at  Tj  J  '  an  J  solubility  being  the  same  withlsith.  The 
formation  oi  hcn.'oir  acid  in  this  case  is  of  intere&t  as 
being  the  first  in  \  ;i:l1i,  by  simple  oxidation  of  a  hydro- 
carbon, an  acid  richer  in  carbon  is  obtained ;  this  is  due 
evidently  to  the  presence  of  formic  .tcid,  which  is  formed 
during  a  certain  stage  of  the  readion  : 

eO.H.OH  4-  esHjH  -  GO,  CcHj,  OH  -t-  OH3. 
—{Ibid,  N.F.  iii..  629.) 

Derivatives  of  Mesitylene,  containing  Sulphur.  -A. 
Holtmeyer.  Mesitylcnsulphuric  chloride,  tyUnSGi.CI, 
is  formed  by  the  action  of  phosphoric  pcrchloridc  on 
sodic  mesityiensulphate.  It  dissolves  in  ether  and  alcohol, 
is  insoluble  in  water,  fuaea  at  57*  C.  Sodium  amalgam 
converts  it  into  meaitylen  sulphurous  acid,  GgH,,i«02.H, 
soluble  in  alcohol  and  hot  water,  sparingly  so  in  cold 
water,  fuses  at  gft— Mesitylensufphydrate  (^^HuHH 
is  obtained  by  adding  the  chloride  to  a  heated  mixture  of 
zinc  and  sulphuric  acid  ;  it  is  a  liquid  boiling  at  228— 229% 
soluble  in  alcohol,  ethi-r,  or  ben/n!.  insolulile  m  water. 
The  sulphydiatc  taay  be  cuiiverteJ  iuUi  infsit%  lei-.iii- 
sulphide  by  adding  to  its  alcoholic  solution  a  puAius 
sodic  hydrate.  The  disulphide  fuses  at  125%  its  S9tubility 
in  alcohol,  &c.,  is  the  same  as  that  of  the  eulphhydrate.— 
{Ibid,  N  F.  iii.,  686.) 

Rea<5^ions  of  Anisic  Aldehyde. — S.iytzcff  and  Sa- 
mosadsky.  If  anisic  aldehyde  in  alcoholic  solution  is 
digested  with  sodium  amalgam  two  cr>»t.-Uline  bodies  are 
obtained.  The  one  fuses  at  lya'  C-  ia  little  soluble  in 
cold,  reiidily  in  hot  alcohol  or  e'.her.  Its  comnosition 
is  61SH1CO4,  being  intermediate  between  anisic  aldehyde 
and  alcohol ;  it  aeems  to  be  the  doubled  aldehyde  com- 
bined with  aH — analogous  to  the  compound  obtained 
by  Hermann  from  benzoic  acid  with  sodium  amalgam. 
The  second  cmnpnund  fu  is  .it  125°,  but  otherwise 
resembles  the  first  closely,  and  is  supposed  to  be  the 
doubled  aldchyde^-analofoos  to  benzoin.>-/M,  N.P., 
iii.,  678.) 


Harmless  *'  Pharaoh's  Serpents." — A  new  method  of 
mahing  the  curious  ch«oical  toys  called  Pharaoh's 
Serpents  "  has  been  suggested  by  Vorbringer.  The  black 
liquor  which  results  as  a  useless  produi^t  when  coal  oil  is 
purified  with  sulphuric  acid,  ia  to  be  treated  with  fuming 
nitric  acid.  The  dark*eoloured  realaona  matter  which 
awimt  on  the  raiface  is  then  colleAed,  washed  and  dried, 
when  it  fioms  a  vellowish-brown  mass  having  about  th« 
consistency  of  sulphur  which  has  been  melted  and  poured 
into  water.  WTicn  this  mass  is  ignited  it  undergoes  such 
a  wonderful  incre.isf  in  bulk  tii  a  a  cylinder  one  inch  long 
will  give  a  snake  about  four  feet  in  leni;;h.  '1  he  briefness 
of  the  popularity  enjoyed  bv  the  "(jri"inal  "  --eriHintS  was 
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Contraction  on  Solidijication, — Estimation  of  Phosphates,  { 


Chsmicai.  News, 
March  37,  %m. 


CORRESPONDENCE. 


CONTRACTION  ON  SOLIDIFICATION. 


To  the  Editor  of  the  Chemical  Ncsis. 

8n,— During  the  diacussion  on  "  devitrification.  "  at  the 
close  of  Mr.  Chanceit  interesting  ledture  at  the  Chemical 
Society,  Mr.  Forbes  nuHltioned  that  Mr.  Chance,  at  his 
suggestion,  compared  the  tneasorements  of  the  wooden 

fr.imt  A  isscd  for  making  the  moulds  for  casting  certain 
blocks  ol  basalt,  w  hh  the  blockis  so  prepared  wnen  cold, 
and  ii  \>.as  ascertained  that  the  ir  imcs  and  block;;  coires 
ponded  in  size,  from  which  it  was  inferred  that  molten 
basalt  Buffers  neither  contraAion  nor  expansion  on 
solidification. 

A  short  time  since,  I  made  a  few  observations  on  the 
cooling,  after  fusion,  of  some  six  or  seven  ciysutline  sub- 
stances, and  I  noticed  that,  with  the  exception  of  bismuth. 

thiy  ii:n!r,uli\{  on  soliditjc.ilion.  The  contraction,  how- 
ever, did  nut  manifest  itself.  Kener-illy,  by  making  the 
solidified  masses  Mnalkr  i;ia:i  the  inuiiur  ut  tlic  wssi  li  1:1 
which  the  substances  cooled  ;  but  by  the  formatiuii  uf 
cavities,  sometimes  of  considcraMe  size. 

The  experiments  referred  to,  were  made  with  compara- 
tively very  small  quantities  of  the  various  substances,  the 
fusing  pomtsofall  bdag  far  lower th«i that  of  basalt; 
still,  as  there  was  a  consTderahle  difference  in  their  foking 
points  as  well  as  in  the  amounts  employed.  I  think  it 
extremely  prohablc  wen-  the  blocks  in  question  carefully 
examined,  t:.-i\  iiic:,  M.n'.ikl  also  l)f  fmir.d  in  them,  or  on 
their  surf.ices.  which  iii  conjunction  with  the  lacts  already 
elicited,  would.  1  believe,  settk  tin-  interesting  question 
whether  or  not  contra^ion  takes  place  during  the  sohditt- 
cation  and  devitrification  of  basalt*— I  am,  ftc, 

Alpbko  Tkibb. 

149,  Gi.  Portland  Street.  March  ;u.  >BM. 


ESTIMATION  OF  PHOSPHATES. 


To  thf  ?:./;/, ,/ .'/.t  Ch.iu::al  Seii's. 

Sir, — As  this  is  the  se^tson  when  so  many  pct^uns  are 
interested  in  the  manufacture  and  composition  of  artificial 
manures,  perhaps  the  following  popular  explanation  of 
Mr.  Bumard't  process  will  serve  as  an  answer  to  several 
of  your  correspondents  and  readers,  and  will  be  of  use  to 
any  intelligent  chemist  and  druggist,  as  an  extremely 
simple  mode  of  estimating  their  phosphatic  value. 

I  take  for  granted  that  phosphate  of  lime  consists  of 
3  equivalents  of  lime  (jCaO)  and  i  equivalent  of  phos- 
phoric acid  (POs)f  and  is  converted  into  biphosphate  by 
the  addition  of  s  equivalents  of  sulphuric  acid  (2SO3I. 
The  following  diagram  will  exhibit  this  interesting 
reaAion 

Neutral  ( .  eq.  phosph.  acid     PO,  -  72 1  Biphosphate. 
phosphate-  CaO^aSj     •  *^ 

of  lime.    (  3      "me  ^  ^^^^  ^     ^  Sulphate  of 

2  eq.  iulpb.  acid    aSO^sgoj  lime. 

Here  we  see  2  iq.  of  i^ulphuric  acid  combine  with  2  cq.  of 
lime  to  form  sulphale  of  lime,  while  the  remainin^equivak  nt 
of  lime  combines  with  the  phosphoric  acid  to  form  biphos- 
phate of  lime.  I  ^ 

Mr.  Barnard,  in  hit  inL^cnious  [nocci^s,  recommends 
100  gr.  of  tfaenumore  to  be  tested  to  be  added  to  2  pints 
of  water;  and  this  large  quantity  of  water  it  employed 


that  sufficient  of  the  sulphate  of  lime  may  be  taken  np  by 

the  water,  to  afford  lime  by  its  decomposition  with  SOda 

for  combin.ition  u  itli  the  lii]^hos]^hale,  w-hicli  is   also  ir. 
soUition.     '1  he  following   is  tlit  exact   method    I  have 
.adopted  in  workinc;  out  Mr.   Hiirnards  process,:  -  I  have 
a  measure  holding  ux>o  f^r.  of  water  ;  ;t  :s,  in  tact,  a  piece 
of  glass  tube,  about  half  an  inch  in  diameter,  stopped  at 
one  end,  and  divided  into  iw  equal  parts;  conse<^uenily 
each  division  represents  10  gr.  of  water.    I  then  dissolve 
10  gr.  of  neutral  carbonate  of  soda  in  raiU'Water,  and 
makcjt  up  to  zooo  gr.   This  constitutes  my  test  solulion 
of  soda  ;  every  t«i  divisions  of  the  measnre  represents 
exactly  i  gr.  of  soda.  I  then  take  another  glass  tube, 
about  I  ft.  long  and  jih  of  an  inch  diameter,  stopped 
at  one  end  with  a  plug  of  gutta  pcrcha,  which  is  perforated 
with  a  pin;  the  object  of  this  tube  is  to  add  the  test 
solution  nf  liod.t.  Hrop  hv  drnp.  at  the  {♦  rmination  of  the 
operation,  ■,<hcn  t^'reat  nu  i-ty  is  re<iuisite  ;    this  niay  be 
effe^ed  by  applying  the  linger  at  the  other  end  of  the 
tube.  , 
I  now  proceed  to  test,  agreeably  to  the  teeommenda- 
tion  of  Mr.  Burn.ird.  one  half  of  the  solution,  or  one  pint, 
with  no.  '.mall  tube,  graduated  into  four  divisions,      ;T  at 
each  divibioi)  represents  ,',.th  of  .1  ,^rain  of  soda.     It  isiay 
require  soda  solution  equal  to  about  tell  divi  -ion  .  of  the 
small  drop  tube  (or  i  gr.  of  soda)  to  nentrali -e  the  free 
sulphuric  acu!  that  may  be  prese.nt  in  the  ».ol,it;oa operated 
upon  ;  but  this  is  readily  ascertained  by  adding  the 
test  solution  gradually,  and  so  long  as  the  liquor  remains 
quite  clear  when  well  agitated  by  stirring;  direiftly  the 
liquor  assumes  a   slight   milky  appearance,  the  free 
sulphuric  acid  is  neutralised,  and  the  conversion  of  the 
biphosph.ite  in  solulion   into   neutral    phosphate  is 
beginning,  the  milkiness  being  occasioned  by  the  pre- 
cipitation of  phosphate  of  lime  through  the  decomposition 
by  the  soda  of  the  sulphate  of  lime  in  solution. 

At  this  time  a  piece  of  blue  litmus  paper,  fastened  to  a  piece 
of  cork,  must  be  put  into  the  liquor,  when  it  instantly 
becomes  red.  Having  noted  the  exad  quantity  of  soda 
solution  employed  to  neutralise  the  free  add,  more  of  it 

may  now  be  added  gradually,  until  the  liquor  begins  to 
show  an  alkaline  readion.  constantly  stirring  the  wh(^ 
time  ;  this  will  be  readiU  seen  l.y  tfie  litmus  paper 
assuming  a  bluish  colour.  W'c  wtll  iiuw  suppose  that  i  gr. 
of  soda  has  been  employed  in  neutralising  any  free  acid 
that  mav  be  present,  and  12  gr.  have  been  employed  in 
di'CiuT.pusinL;  ilie  sulphate  of  lime  for  the  pi eclpitat ion  of 
all  the  biphosphate  as  neutral  phosphate  ;  it  now  remains 
to  estimate  the  quantity  of  bipbospnate  in  the  100  gr.  of 
manure. 

Now,  1  cquiv.-ilcnt  of  carbonate  of  soda  (53)  combine 

v.'ith  I  eqiiivah-nt  of  anh%  drotis  suliiluiric  ae:d  1401  to  form 
snlpliate  of  soil, 1.  Consequently,  wc  have  this  jiroportuifi 
-  as  is  to  .jf),  so  the  12  i;r.  of  soda  to  the  (| uan 1 1 1\- < .f 
anhvdrous  sulphuric  acid  employed  in  the  convcriiiun  of 
the  n(rutral  j^l;  j^phale  of  lime  into  biphosphate,  which  is 
Q'os:  but  as  we  have  only  tested  half  the  liquor,  the  wbole 
will  show  181  gr.  as  the  quantity  of  anhydiOttS  sulphuric 
acid  employed  in  the  too  gr.  of  manure. 

Again,  our  diagram  shows  that  80  parts  of  anhydrous 
sulphuric  .".ci-'  are  necessarv  tcj  forn;  loo  parts  of  hiphn-- 
phate ;  consequently,  we  have  this  further  proportion  to 

s)iuw  the  percentage  of  biphos^ate  contained  in  the 

1 1 10  c»r. 

.■\s  8  )  roLi  :  :  :S  I  :  to  the  percentage  of  biphosphate 
formed  by  the  i  s  1  ^r.  of  anhydrous  sulphuric  acid,  vihich 
shows  the  manure  to  contain  about  22)  per  cent  of  soluble 

or  biphosphate  of  lime. 

As  this  is  not  intended  for  your  professional  readers,  I 
l  ope  it  may  not  be  considered  two  tedious  for  the  pnges 
of  your  valuable  publication. — I  am,  &c. 


W.LlTTLB. 


lleckine'on  U^'i  Linculi^hirt. 
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MISCELLANEOUS. 


Absorption  of  Arsenic,  Tungstic,  and  ArBcnious 
Acids  from  Solution  by  Charcoal -In  a  former  number 
of  the  Chemical  News.  I  stated  that  charcoal  absorbed 
nitr.c  acid  from  sulpl-.utic  acid  ;  I  have  since  found  that  it 
abstirhs  the  substances  here  specified  under,  the 
followin;;  LirciIiT?blsnct'«;  If  a-fc\v  drops  of  a  solution  of 
a  salt  of  arsenic,  or  arsenious  acid,  is  put  into  a  few 
ounces  of  dilute  sulpluii  ic  acid  and  ihu  mixt-d  solution  agi- 
tated at  intervals  witii  recently  ignited  charcoal  lor  an  hour 
or  two,  the  dear  liquid  obtained  by  filtration  doc8  not 
Inanifest  any  readion  of  arsenic  when  tested  by  Marsh's 
process.  Ligftite  h-is  not  the  same  effed  as  charcoal, 
though  absorbent  f  v  r  >k  r.rids  and  bases  generally,  as  I 
have  before  shown  1  u  .;;.:u:  acid  also  from  acM  solu- 
dona  ia  removed  by  charcoal  applied  in  like  manner,  and 
la  given  tip  to  «  aolution  of  canatic  alluili. — ^W.  Sksy. 

Use  of  the  Lime- Light  in  Barracks. — On  Monday 
evening  a  series  of  experiments  with  the  lime-light  were 
condudlcd  in  the  Queen's  narracks,  Perth,  with  the  view 
of  testin"  the  pradlicability  of  its  introduAion  instead  of 
gas,  the  Horse  Guards  having  resolved  to  discontinue  the 
Use  of  gas  in  the  Perth  barracks,  owing  to  its  recent  rise 
to  6s.  Sd.  per  1,000  feet.  The  experiments  were  made  in 
the  open  air,  in  one  of  the  lobbies  eztendinj^  the  whole 
length  of  one  of  the  wingi  of  the  banackit  and  m  one  of  the 
ordinary  barrack-rooms.  An  apparatus,  about  20  feet 
hiriit  was  CKfttd  in  the  tquaie,  having  at  the  top  an  ap- 

«anem  for  showing  olT  the  light,  and  a  reflcd\or  above. 
Then  the  flame  was  applied  and  the  light  regulated,  the 
entire  square  was  lighted  up  almost  as  clear  as  noonday, 
it  being  quite  easy  to  read  the  smallest  print  at  a  distance 
of  100  yards.  In  the  lobhy  .i  l!;;ht  of  .small  si/e  was  used, 
covered  with  a  t^'hiss  globe,  and  the  flame  burned  so 
briphtlv  that  a  pm  might  have  been  seen  xn  the  flour  at 
the  extreme  end  of  the  lobby,  a  distance  of  fully  30  yards. 
The  company  then  adjourned  to  one  of  the  ordinary 
barrack-ri3(ims,  w  here  a  very  small  apparatus  was  fitted 
up  ;  and.  on  the  l)ght  beint;  applied,  the  room  was  lighted 
up  much  more  brilliantlv  than  it  would  have  been  by  gas. 
In  fad,  if  there  was  any  fault,  it  was  th.it  the  lipht  w.is  too 
brilliant  for  the  size  of  the  room.  The  experiments  were 
witnessed  by  a  scientific  gentleman  from  London  sent  by 
the  War  Office,  and  by  the  colonel  commanding  the  Royal 
Engineers  in  Scotland,  both  of  whom  expressed  thenif-L-Kcs 
biffity  satisfied.  We  understand  that  contrads  have  been 
«Heiid  into  for  using  it  in  the  camp  at  Aldershot,  and 
Govcfmneat  intend  uortly  to  introduce  it  into  all  the 
tanaeks  in  ih6  cematy.-^imburgk  Coimiml. — ymtrnat 


NOTES  AND  QUERIES. 


 r.— WeuM  any  of  >-our  corrcapondenis  begSSdmoagh  to 

-enlUlhten  mc  how  to  c!iira(ft  the  cdounni;  matter  from  aafflowcr  for 
dfeioj  pfiA  ?— G .  J  OH  N  s<  1  s . 

IHsUIlatien  of  Oreue.— U  there  any  Treatiic  published  on  the 
distittatiM  tt  orsiics  and  aaimal  aad  vefttable  oJls>— David  Simw 

*  Co, 

Oxychleride  of  Maneaia.— If  Mr.  j.  B.  HamUtaa  is  siilt  kwUne 
for  •  sapBlT  of  this  ttOOit,  he  may  bear  of  a  cheap  seane  bjr  apptytog 
tsthcPiibBiher. 

•  PredoAlea  of  Caitonic  Acid.  —  In  reply  lo     6.,"  la  lbs 

Cncmical  News  of  the  nth  insi.,  I  bc^  to  inform  him  that  he  may 
obtain  carbonic  acid  vcn  ttaJiiv  from  UmcMone,  marble,  or  chalk,  at 
a  low  red  hrai,  by  pASS>in(;a  current  ol  »tcam  over  them  at  tliat  tempera- 
ture. -W.  H.  PoTitii. 

Preservation  of  Meat. —Several  sheep,  killed  In  England,  and 
-pftscnradby  frofestor  GamRcc's  procc:>s,  have  been  nhibiird  in  New 
York  tut  week  In  an  excellent  state  <'f  pre.^^rvation.  WouM  you 
please  to  give,  through  your  Chemical  News,  or  otherwise,  a 
deKrip'!  '"  '^f  Krnf.  Ctamgee'a  process,  and  the  mode  in  which  it  la 
carried  into  cffca  J— A.  C.  HvicTS*.  Fair  Havfn,  Coaaecticut,  U.S. 


Laboratory  Stove.  — Pr^aerving  Insefts.-  tan  any  of  yt>ur 
correspondents  tell  me  —  ist,  What  tiu  they  consider  the  beat 
laboratory  stove  f  My  present  (trc-place,  beaidca  being  aselcaa 
for  healing  a  crucible,  raises  such  a  daily  dust  as  seriously  to 
interfere  with  analysii  (chiefly  acriculturai  araly^es'i.  ma.  I 
have  some  eastern  in>;cct-.  preserved  in  hfin'.h  in  small  glass 
bottles,  but  the  spirit  has  softened  the  sealing-wax,  and  evapo- 
rai^) l|atias lbs ImmAs  dry Mdveiy  brittle.  Wnatan  I  ft>  der^ 

Kxplanation,  to  Mr.  S.  A.  S.— In  the  CHautcAL  News,  of  If  arch 
6,  you  very  severely  take  me  lo  task,  and  criticise,  ist,  the  abort  hint 
I  cave  in  "Notes  and  Queries "  (Chiiuical  Ni  No.  419); 
and  md,  the  equally  very  brief  note  of  mine  "On  t.'ic  Approxima- 
tive Determination  of  Sulphur  in  Pyrites"  iChcmical  News,  No. 
4jtl|.  Permit  me  to  observe  that  your  presumptinn  nf  my  igmmaee 
is,  in  both  cases,  not  proved  by  fa^s.  I  conhidcr  "Notca  and 
(Queries"  only  t"  be  intended  for  short  and  brief  hints:  more* 
over.  <?ne  might  olTcnd  queiislh  b;.  BupjMi\irif;  ijiem  not  to  be 
sufiiciently  well  up  in  .•n.il.&is  to  enable  them  to  think  and  judge 
for  themselves.  Cert;iinly,  t  think  it  u  uld  he  quite  out  o(  plaCO 
to  expect  "Notes  and  (^.^eiicn"  to  (.onm.!)  fjll  directions  in  avtiy 
rcspecl  As  regardu  anal)  sis  of  supcrphtuphates,  I  am  as  well  awaroaa 
the  ir<i%t  prominent  analyst  in  such  matters,  that,  uithout  full  and 
thuruughly  complete  analysis,  what  I  wrote  abuut  the  estimation  of 
free  tulphuric  acid  would  be  Itadim  to  gross  errors.  As  rcKard*  your 
objection  to  the  approsiraative  valuation  of  sulphur  in  pyrites,  permit 
mc  to  .say  that  I  thought  it  unnecessary  lo  and,  that  )  always  anil 
invariably,  after  havine  li'r  i'jmc  time  ii;r:tcd  the  prcviouily. weighed 
pyrites,  allow  it  to  cool,  then  muixten  it  uith  pure  nitric  acid,  expose 
again  to  heat  with  Aw  yncsutions,  and  repeat  this  proceei  at  itaat 
from  three  to  four  tiaMa.1irlMrn  nothing  but  peroxide  of  iron  will  tef&alfl. 
My  onW  reaion  for  aet  nwationiag  this  is.  chat  I  conaideKd  aay  eae 
misht  Mhik  of  it.-^.  A.  Anatam. 


MEETINGS  FOR  THE  WEEK. 


Monday.— Medical,  8. 

  Chemicals.  Anniversary  Meeting. 

Tirasoav.'-Reyid  InMjtaiion,j.  Dr.  M.  Fosier«*'Oa  the  Deveiap- 
ment  of  Animals. 

WEDNtsOAY.— Society  of  Arts,  8, 

  Pharmaceutical,  H. 

THuasoAV. — Royal  Institution,  j.  Or.  M.  Foster,  "  On  the  Develop- 
ment of  Animals." 

-~        Royal.  81. 

I     ■         Chemical, 8.    i.  "Chemical  Re"c»ichcs  on  some  New 
and   Rare  Comish   Minerals,     by  ^■t,^I.  Church, 
a.  "  On  the  Constitution  uf  Clyoxylic  Acid,"  by 
Maam  ParhiB  and  Duppa.    3.  "On  Glyeaylle 
AtnMe.-  by  Dr.  Odlmg. 
— ~        Royal  Society  Club.  6. 
Faioav.— Rqyal  Institution,  8.    Prof.  I'ranktand,  "  On  the  PrepOSSd 
Water  Supply  (or  the  Metropolis." 
'•~>  Oeiilti^tt'  ftmwMlinn.  P 
SATtiaoAV.— Royal  iMtttotfon.  3.  Professor  Roaeoe,  **  On  the  Non- 
Metallic  Elements." 


TO  CORRESPONDENTS. 


fiwffifrrr.— Liebig's  process  for  silvering  glass  is  welt  known,  aad 
has  been  more  than  once  described  in  these  pages.  Some  improw- 
ments  ha\e  been  lately  introduced,  which  wc  will  give  in  a  few 
weeks. 

iVorfA.— Wc  are  not  aware  that  such  a  work  exists.  Consult  iho 
articles  in  "  Wstts's  DiAionuT,"  and  in  the  ten  boohs. 

Omkell,  Dtacon  anJ  Co.— We  will  eommunicate  with  our  Parts 

correspondent,  and  endeavour  to  ascertain  further  particulars. 
Drytaltrr,--&tt  answer  tn  '"  Sarth  " 

A-  O.  Huitltt,  U.S. — Permanganate  of  tioda  will  do,  but  wc  think 
sulphate  of  maaaaia  abould  also  be  employed. 

Communirafimt  have  been  rtceived  /ram  Gaskell,  Deacon  and  Co.; 
W.  H.  Walenn;  Dr.  Adriani  (with  enclosures);  M.  Scott:  A.  G. 
Hunter;  F.  C.  Correy  (with  enclosure) ;  Norman  M.ilI  r  d  iwuh  en- 
closures); F.Sutton;  G.  Johnson;  W.  H.  Potter:  C.  Hunter  Iwitb 
enclosure):  Dft.Wischin  and  Wilm  (witbendosate);  W.M.  Watia 
(with  encfosare) ;  T.  R.  Frsser,  M.D.;  w.  Chapman  (with  cndeiMre); 
Mr.  Ilargreavex  iwith  enclosure) :  Dr.  Sheridan  Mnspratt:  A.  Sari; 
T.  Reader  J  \V.  Smyth  iwith  enclosure),  J.  Carter  Bell  (With  anclo« 
sure);  O.  I-oord,  Victoria ;  J.  Lturlon  ;  J.  Mayer  (with  cnoOMre);  Or. 
Lctbeby  fwith  enclosure);  F.  H.  Hobler:  R.  Lyle;  David  SbsWand 
Co. :  W.  Little  (with  enclosure) ;  Uaxter,  Rose,  Norton  and  Co. ;  Jo»t 
Piodela  ;  .A.  Tribe  iwith  rnclomrel;  A.  Copplns;  J.  Hrowning;  T.  A. 
Read"-."  ('.vilh  enclosures  ;  F..  Stanford;  T  Durn  nvilh  enelonurcl; 
J. Van  Voorst;  Nicholson  and  Maule;!.  C.  Wilson;  C.  M.  Kine;  A.^. 
If craehel :  Dr.  W.  B.  Hmpaib,  P.RJC  (with  aadoMue) ;  Or.  Afdoha ; 
..        .  ...  "        -  "-ipiain  w.  A.  Ross,  R.  A. 


C.  M.  King;  W.  B.  Giles :'Cap 

Ucokt  r(cnvetl. — "A  Skctcli 
and 

sch  .  _  .   

of  the  Paris  EshttMon  Of  iWy*"  by  Bscyav  RIbbsL  London : 
man* Hall."  -  -•  Digitized  by  Googlc 


nf  a  Philosophy,  Part  11.— Matter 

nd  Molecular  Morpholoj;y  '  Lcnr'.rn,  Williams  &  Noreate ,  "Zeit- 

chrift  fur  Chemie ;  "  Lc  Maraviglie  Delta  Sciciua ;"  "  Kecollcaions 
.  .    _      _  .    .  .     .  p^p^ 


Advertisements, 


J  CHtiitcAb  Kvn, 
1  ifaNkv.iia. 


In  Liquidation. — Re  The  London  Chemical 
COMPANY  (Limited).  First  portion  of  the  Valuable  Stock  and 
BfleAl  npon  the  Worki,  beillf;  the  loone  things  in  ami  ab<nit  the 
premises.  Messrs.  STANLEY.  KOUINSON.  and  l'.\r.MKR  .ire 
instructed  by  the  Official  Liquidator  to  SKLI,  IIY  At'C  I  ION,  .»t 
the  Works,  ^rockiefirrd  (J  miles  from  Colchctler),  on  Thursday  av.d 
Fnd«r»Afril  JRdMd3rd.1868.at  Twelve  for  One  o"cliKk  precisely, 
the  firrt  portSoo  of  the  Valuable  Stwrk  and  Effefls,  eonsislinc  of  Nitre 
Salt,  Salt  Cake,  riiauhcr  Salt,  Mnl.i  . Sulphur,  Chartoal.  l-ircCiay, 
Ivory  Ul.ick.  ."o  tmv.  i  f  S  'da.  k  .  -.  ;(  :  ■:.-.  uf  Vitriol  and  Tartaric 
Acid  in  liquom.  1,000  Ions  of  Sulphate  i4  Lime,  quantity  ol  useful 
Timber.  Kw),  Bar,  and  Old  Iron,  Cornish  Boiler,  ao  tow  of  CmtfUr 


and  Lead,  Carboya,  Mill  Stones,  Brown  Paper,  litM'feOMd  Taaks 
linail  with  Lead,  BlBcl»inithB',  Carpenters',  Coopers',  Pluilltetft\  aad 
Gu  Fittm' Toots,  Leather  and  India-rubber  Driving  Bandl,  OBce 
Furniture,  and  numerous  other  EfTefts.     May  tc  viewed  the  day 

prccedini;  :iii !  Mnrn  n'--.  of  Sale,  aii;I  Ciitalnijiic'-.  had  of  Messrs. 
HlU.YhR  and  I'lNwiCK,  Solicitors,  ij,  I-cnclurLh  -Street;  of  Messrs. 
Fmdbrick  B.  Smart  and  Smell,  Accountants.  3l<,  Uresham  Street, 
E.G.;  at  the  place  of  Sale;  and  or  the  Auctioneers,  where  Samples 

of  the  S!rii;k  may  be  seen,  i;.  Ironmonger  L.inr.  e  ht::\p  i  '<•.  1'  C. 

Tinpoitant  Sale  by  Public  Auction. — On  the 

A  -^ih  Ml  Mav.  a c,  wifl  he  offered  for  PUBLIC  SALE,  at 
UUCKAU.  nuar  Maqdehurc,  in  the  Prmincc  of  Saxony,  in  PRUSSIA, 
the  CHRMICAL  WOKKS,  established  for  twenty-five  years,  and 
now  at  work.  It  is  situated  immediately  contiguoini  to  the  Railway 
Station,  on  the  border  of  a  small  navipable  river,  which,  within  a  few 
hundred  (ret,  juin'i  the  rn  cr  I'lbc.  It  n  unly  a  few  miles  distant  fi  ni 
the  Siassfurt  Kocksalt  Mines  and  Coal  and  Limestone  I'leMs.  nriii^' 
litualediti  thamidat  of  the  Beet-root  diatriAa,  iu  position  is  par- 
ticularly advantageoin.  ,   <  . 

The  establishment  produces  chiefly  Sulphuric  Acid,  Soda,  and 
Chloride  of  Lime,  for  the  iiianulaiture  of  »  liivli  there  arc  — 

t  l  ea  1  Chambera,  of  an  ageregatc  conlcnl»  of  iio,ooo  cubic  feet. 

1  iMatinum  Ap|MUilm.cajp«bkofpfDdiicmgCocwt.MCoaccBtmtcd 

Acid  per  day. 
1  Sulphate  Furnaces. 

4  Soda  Ilecompo.^inK  Furnaces. 
8  Chloride  of  Lim-j  Chamber--. 

Besides  those  Iht  ic  aic  — 

5  Muriatic  Acid  Condensing  Towers.  .       „,       ,  . 
4  ApwntM  for  RefininK  Sulphur,  and  the  complete  Plant  for  the 

Prodoaion  of  Saltpetre,  Aquafortis,  Copperas,  and  Manures. 

By  mcan«.  of  thf  above-mentioned  4  Lead  Charr.ben.,  about  4.000  tons 
of  Acid  can  b''  tnaoulaC^ured  per  year. 

The  Soda  l^la-ii  produced  Ust  year  about  l,joo  tons  of  Calcined  «nd 
Cauitic.  and  ;'o  tons  of  Crystals  of  Sdda. 

The  .Muriatic  Acid  6nd«  a  pnfittM*  wic  uumg  the  niiaMIWtft 
suRarrelinerieaawnMiidiacthiaattaMiilHMnt. 

Labour  is  dwapv  anmntNiK  M  «teol  i)  to  17I  nthasraacliw  far  13 
hours'  work. 

6  Steam  r.mlLr';  n-''  :  S-..'.ir;-.  I"npitK«  arc  employed. 

Any  further  inlojmation  tan  he  had  of  Mr.  Wilke,  Solicitor,  at 
MacMwc.   

~      rpi/r:  mi  I'M,  I'^'-J.  ano  mi.vi  k  mi.d.m.,  iS6;. 
W.  I..\Il!J.  II  .ir,;l  1.;,  r.ia'..  Strcit.  Rci;tiit  Street,  W., 

anufactuicr  of  Micro.scopes,  Philosophical 

I.SSTKlMKN'l  .S, 
And  every  kind  of  EXPEKLMENTAL  APPARATUS. 
(By  appointment  to  the  Koyal  Inatitntioa  of  Oreat  Britain). 

Set  of  93  Gummed  Chemical  Labels,  (accord- 
ing to  the  Numcnclature  and  Symbolism  used  in"Koscoc'S 
Elementary  Chemistry.")  ivm  free  for  7  StaInp^.  Pi;b!i»hed  by 
MOTTfiRSHRAD  AND  COMPANY,  _ 
I,  MARKET  PLACE.  AND  ST.  MARY'S  GATE, 
MANCHESTER. 

Tmporters  of  Chemical  and  Scientific  Appa- 

A  ralua,  German  Glass  and  Porcelain,  Pure  reagents,  and  es-ery 
Laboratory  requirement.  ..-»_.      j  j 

List  free  on  application.  Orders  cxcccdiag  fltn  vaiae  deiirered 
free  to  any  Railway  Station  in  F.ngland. 

For  Sale,  a  Complete  Set  of  the  Ciicniical 
(la^uttc  frnm  Us  ton-.menccmcnt  in  1842  till  it-  intorp<irali  m  with 
the  CHtMicAL  Nr.ws  in  iSj'j-  Price  £1,  in  Sheets  Ci  nipktt  sets  being 
vejy  rare,  this  ie  an  excellent  opportunity  lor  subscribers  to  the 
Chemical  Niw«  to  secure  the  sines  In  cood  condition.  AppH' to 
'•  Chtrricus  "  Chf-mil\l  N:       OCl,   !'..>>  Co.irt,  Ludyatc  Hill.  E.C. 

Ccliuli ".s  Patent  Platinum  Gas  Light  Perfedler. 

O   —  Extraei  from  Report  by  Dr.  Lctheby  :•  - 
"The  results  have  been  very  remarkable,  for  they  ibow  an  averaRe 

increase  of  fi?  per  cent  on  the  illuminatins  power  of  the  Ras.^  I  am 
of  opinion,  therefore,  that  the  invention  is  of  gfent  rra^tital^value." 
•Price  One  Shilling  each  for  Fi%h-tail  Burners.  To  be  had  retail  of 
Cias-fittersand  Ironmongcrs.and  (» lu-itsalc  only)  of  JOHN  SCHOLL, 
41  and  4J.  Uerwick  Street.  0\f.itd  Street,  London.  W.  Terms  on 
application.    N.H.— A  i.pccimfti  •.nn  lire  ..n  r        ;  :    f  !'    Vi-  p.,. 

Methylated    Spirits.  —  David    Smith  Kidd, 
Licenced    Maker,    Commercial     Street,    Shorcdltcb,  N<E 
Alao,  FINISH,  FUSEL  OIL,  and  RECT.  NAPHTHA. 


M 


Clerical,  Medical,  and  General  Life  Assurance 
SOCIETY. 

S3*  ST.  JAMES'S  SQUARE,  LONDON,  8.W. 

ECrABLItHBO  tSH' 

Vinitncial  rtMills  of  the  S<Kiely's  ofrrttitnt. 

The  Annual  Income,  steadily  increasinu,  ciiceeds   f  2lS.c>» 

The  Assurance  t  und,  safely  invested,  is  over  £i.y37M)o 

The  Bonus  added  to  Policies  at  the  laat  Division  was  1^272,681 

The  Total  Claims  by  death  paid  amount  to  £21)^876 

Fill*  fMewint;  itr,-  timottt;  the  liistinctirr  fraturtt  nf  the  Socitty. 

Cur  HIT  Svsri  M.    On  any  HoIkv  for  the  wh^Av  o(  Life,  where  the  age 

di'C".  not  exteril  !■  i,  ■  nij  t-.i!;  .d  the  \r,niM.  I't  r^r.mri  .  lunn;:  ihr  fir»t 
five  vi-ars  may  remain  on  credit,  and  mav  eishcr  tor.iinuc  av  a  debt  on 
the  I'olicy,  or  be  paid  oft  at  any  time. 

Low  Kates  or  Phemilm  for  Volno  Livrs,  with  early  participation 
in  Profits. 

F.NDotvMSNT  Asst-RAKCES  mav  be  effeded,  without  Profits,  bv  which 

the  Sum  Aaaufod  iiecocaes  payable  on  tlie  attainmcni  of  a  spodBed  age, 

or  at  death,  whichever  event  ahalt  ftnt  happen. 

I  NVALiD  Lmi  fluiy  be  aMured  at  latet  proportioned  to  the  lacwaMd 

Halt. 

Prompt  SBTTLUtntT  09  CLAina.— Claims  paM  Mr^  dayi  after  pwef 

of  death. 


The  Reversionary  Bonur.  at  the  Quinquennial  Division  in  18A7, 
ncrascd  45  per  Cent.,  and  the  Cash  Uonus  26  per  Cent.,  on  the 
Premiums  paid  in  the  j  years. 

The  xf.xt  Division  of  Profits  will  take  place  in  Januanr,  1872,  and 
persons  uho  cffeet  Nr.w  P0UCIS8  BaroaS  TMa  BaD  W  JUMB  MBXT 

will  be  entitled  at  that  Division  to  one  ytar^  additionai  share  ef 

Profits  over  latter  Entrants. 


Tables  of  Rates  and  Form.s  of  Proposal  can  tc  obtained  of  any  of  the 
Society's  Accnls,  or  of 

GEORGE  CUTCLIFFE,  Actiabv  amd  SEcasTAar, 

13.  St.  JaaMR'a  Sqnafe,  London.  S.W. 

Applicants    for   the    Situation    at  Runcom, 

^  advertised  in  No.  x^i  tf  the  Ciilmical  Nfcws,  are  informed 
that  it  baa  etnce  been  filled. 


In  One  Vol.,  fcap.  8va,  price  3s.  6d. 

An   Introdudlion   to    Chemical  Philosophy, 
accordinc  to  Modem  Theories,  by  ADOLPHE  WURTZ.F.R.S. 
Translated  and  Kditcd  by  WILLIA.M  CKOOKES,  F.K..S. 
"  A  little  H  ork  of  xingular  merit,  and  appearing  at  a  most  opportune 
period :  it  Rives  a  remarkably  clear  eifoit  of  the  changee  taking  place 
in  chemical  nomenclature,  with  the  reasona  for  their  adoption." — 
Medical  Time*  and  Gaxcttc. 
London:  Ckbmicm.  News  Office.  Boy  Court,  Lndgate  Mill,  E.C. 

In  Demy  Sm>.,  paper  cover,  6d.,  post  free,  yd. 

On  Disinfection.  By  William  Crookes,  F.R.S. 
Raad  heion  tlM  BtitMl  Aaaociation  at  Nottinghaa.  iSSC. 
CiiBMicAL  News  Office.  Boy  Court.  Ludgate  HOI.  London.  E.C. 

Vfotice.  —  Subscribers    wishing  to  complete 

'  Vol.  XVL  of  the  Ciilmical  Nrws,  can  now  be  supplied  with 
No.  396  on  application  to  ihcir  NewsaKent.  or  to  the  Publisher.  Boy 
Court.  Ludgate  Hill.  E.C.  Vol.  XVI.  bound  in  crimson  cloth, 
price  Its.,  and  cases  for  binding,  is.  6d.,  can  also  be  obtained.  ^ 

8va,  Coloured  Wrapper,  95  pp.,  price  is. 

Disinfe(5lion  and  the  Prevention  of  Disease, 
By  HENRY  HOLLMANN  CONDV. 

■■  Mr.  Condy  has  cnlaicci  up-un  h;,  pr>ii;rarr.mc  in  a  manner  whith 
will  render  his  book  acceptable  bi'th  to  tiie  medical  profession  and  the 
public  at  lar^e.  He  appcnils  special  directions,  among  other  things, 
for  the  lestinK  of  water  lor  organic  inipurities,  the  purification  of 
water,  the  testing  and  purification  of  the  air  of  rooms,  tiK  ozonising 
of  air.  dtc.  by  means  of  his  fluid."— Met/.  Ttmet  and  OatttU. 

"  The  book  deserves  a  more  evienrfe.!  rcvie«  than  our  limited  space 
affords.  Thi-- ,  hi r  \  r-i,  w  c  t hiTi^  u  r ; ;:lit  t.i  a'l!.  1  v.r  ti !n  \  iction,  viz., 
— that  the  alkaiinc  pcrmanganati s.  as  puriher>,  disinki'lanu.  and 
deodorisers,  arc  superior  to  any  others  wre  are  yet  acquainted  with, 
and  that  they  are  perfriJtly  fittccfio  accomplish,  under  the  dire^ion  of 
mao,  iahia  limited  sphere  of  attion,  what  ozone  effeils  in  nature."— 
JIn'f.nmf  For.  ,»fc,fi(<i-r*i»'.  Rn  iiw. 

I  'lnflMii  ■  l<nlir:-rt  H.irdwickc,  IQ2.  Piccadilly. 

Assayer.— Wanted,  a  Situation  as  Wet  Assayer, 
liv'a  Young  Chemist,  accurate  in  hia  worii,  and  energetic. 
GiMid  Testimonials.  Address  "  ^eta."  care  of  Mr.  H.  Dicck,  Measrs. 
H.  Bath  and  Sons,  Oreabam  Mouse.  E.C. 


The  Advertiser,  who  has  been  engaged  durin|[ 
the  la-.l  three  years  in  Analysis  and  various  Chemical  lavcatt' 
cations,  and  who  holds  .1  Certificate  in  PraAical  Chemistry  fttMB  tlw 
University  College,  desires  an  Encasement.  A.  F.  H.,  VMHOCA^ 
Nbwb  Office,  Boy  Coon.  I^dgate  Hiil,  E.C. 
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THB  SPECTRUM  OF  THE  BE88BMBR  FLAME. 

In  o;ir  number  for  March  jiit,  we  quoted  »n  article  firom 
E>i^iu.\riiif^,  giving  the  results  of  ProfcMor  Liele;xi;'s 
observations  on  the  ■(pedtnim  of  the  Beswtner-flame.  As 
these  results  werk-  published  in  Eiigi'i.  tring  as  entirely 
new,  and  no  mention  was  made  of  any  prior  observation*, 
it  is  only  ri^ht  that  attention  should  be  called  to  the  faft 
that  as  long  ago  as  1S62  the  same  ri'sult?;  had  been 
obtained  by  Professor  Roscoe,  and  were  published  in  the 
form  of  a  short  preliminary  notice  in  the  Procftdinp 
of  the  Munchestcr  Literary  and  Philosophical  Society,  for 
February  24th,  1863.  As  the  note  is  extremely  short,  we 
Intnscribe  it  in  fa)L 

^*  PlofeMnr  KoMOe  stated  that  he  had  been  for  some 
Stite  tfM,  tnd  It  1111].  engaged  in  an  iMeiCtting examina- 
tion of  the  tpcdmrn  produced  by  the  flame  evolved  hi  the 
mentiraatiie  of  caet  tted  by  Che  Dewemci'  praceit,  on 
the  u-orks  of  Messrs.  John  Brown  aod  Co.,  of  Sheffidd. 
The  spi  ftrum  of  this  hiRhly  luminoas  and  peculiar  flame 
exhibits  c'  i  I  -  certain  phase  of  its  existence  a  complicated 
but  most  ^liai^Aeristic  series  of  bright  lines  and  dark 
ab5orption-bands.  Amongst  the  former  tlie  sodium, 
lithium,  and  potassium  lines  ai^  most  conspicuous  ;  but 
these  are  accompanied  by  a  number  of  other,  and  as  yet 
undetermined,  bright  lines  ;  whilst  among  the  absorption- 
bands,  those  formed  by  sodium  vapour  .'ind  carbonic 
oxide  can  be  readily  distinguished.  Professor  Roscoe 
expre<;sed  his  belief  that  this  first  praCticil  application  of 
the  spedruro  analysis  will  prove  of  the  highest  importance 
in  the  raanufaclure  of  cast  steel  by  the  Bessemer  process, 
mA  he  hoped  on  a  fottire  occasion  tn  be  in  a  position  to 
bring  the  subjed  before  the  Society  in  a  more  extended 
fpnn  than  he  waa  at  present  aUe  to  du." 

In  a  leftme  deHvaned  before  the  Royal  Institution  (May 
6.  1864)  a  year  later  than  the  commonication  quoted 
above.  Dr.  Roacoe  deteribed  the  BeMemer-speArum  more 
fulK ,  and  pointed  out  the  existence  of  lines  produced  by 
carbon,  iron,  sodium,  lithium,  potassium,  hydrogen, 
and  niirojjen. 

An  important  pradical  result  of  the  observations  on 
which  these  communications  were  b.i  •  1  '  is  the  dis- 
covery that  the  exact  poinl  of  dccarbon.:,.i;ujii  could  be 
determined  by  means  of  the  spectroscope  with  much 
greater  exactitude  than  from  the  appearance  of  the  flame 
itself,  the  change  in  which  indicatm;;  the  completion  of 
the  proces*  is  minute,  and  requires  a  kngthcned  expL  ricncc 
to  detect  with  certainty.  1  his  method  of  determining 
the  point  at  which  it  is  necessary  to  stop  the  blast  was 
indeed  at  that  time  (1863)  in  constant  use  at  Messrs. 
Browa'a  works,  at  Sheffield,  and  has  since  been  intro- 
duced with  equal  success  by  Mr.  Ramsbottom  (at  the 
«mgestion  of  Dr.  Roscoe)  at  the  London  and  North 
Western  Railway  Companv's  stee)  works,  at  Crewe. 

Dr.  W.  M.  Watts  now  draws  our  atteation  to  a  paper 
••  On  the  Speiarum  of  the  Bessemer'flainc,*'  which  he  pub- 
lished in  the  Pliilotuphital  Mogtuim  tat  December  last. 
In  It  he  states  that  he  was  at  that  time  sfting  as  assistant 
to  Professor  Roiv^oe,  and  in  that  capacity  conduced  a 
lenj<thened  exainmation  of  the  Bessemer  spctflrum  at  the 
works  »t  Ciewe.  The  results  of  that  invest;^. .tion  were 
not  published  at  the  time,  on  account  of  ihelr  inci  mplcte- 
ness ;  and  he  has  since  tiien  continued  in  (il.is^^ow  the 
same  research,  v.inch  has  now  extended  itw;lf  into  an 
inquiry  into  the  nature  of  the  various  spedra  proiluced  by 
the  carbon  compounds.  These  experiments  are  still  in- 
conptetts  b«t«Bdff  tlwciianiMaaeesoftliepdbUc«UoQ 


of  Professor  Liele},'^''s  papers,  hc  has  put  together  a  few 
of  the  more  important  re  buits  obtained  in  the  esanioatkn 
of  the  Bessemer- spectrum. 

The  changes  which  take  place  in  the  speAnun  from  the 
commeacemeot  of  the  "blow"  to  ita  termiaatjon  are 
extremelv  interesting.  When  the  Uaet  ie  fint  tamed  on, 
nDtbio|( »  teen  but  a  contineovs  ^edlram.  In  three  or 
four  minutes  the  sodium-tine  appears  flashing  through  the 
spcdrum,  and  then  becoming  continuously  visible ;  and 
gradually  an  immense  number  of  lines  become  visible  ; 
some  as  fine  bright  lines,  others  .is  intensely  dark  bands; 
and  th.ese  increase  in  intensity  until  the  conclusion  of  the 
operation.  1  he  cessation  of  the  remov  al  of  carbon  from 
the  iron  is  stnkin^ly  evidenced  by  the  disappearance 
of  n tarty  all  the  dark  Knee  and  most  of  the  bright 
ones. 

The  spednim  is  remarkable  from  the  total  absence  of 
lines  in  the  more  refrangible  portion ;  it  extends  scarcely 
beyond  the  solar  line  b. 

The  occurrence  of  eiMr//ion-lines  in  the  Bessemer- 
speftnim  Is  in  Itself  extremely  probable  ;  and  that  this  is 
tne  case  appears  almost  proved  by  the  great  intensity  of 
some  of  the  dark  lines  of  the  spectltin).  It  was  with  this 
view  that  the  investigation  waa  eomncnccd,  with  the 
expedatioa  that  the  anearain  would  prove  to  be  a  com. 
pound  one,  in  which  tnc  lines  of  Innf  carbon,  or  carbonie 
oxide,  &c..  would  he  found,  some  as  bright  lines,  others  re- 
versed as  dark  absorption-bands.  To  a  certain  extent  this 
anticipation  has  been  xerified  ;  but  the  great  mass  of  the 
lines.  inch)din>;  the  brightest  in  the  whole  apedlnim; have 

not  as  \et  been  identified. 

In  dealms^  \v ith  a  complicated  spcdnim  like  that  of  the 
Bessemer-tlame,  it  is  indispensable  that  the  spedrum 
should  be  actually  compared  with  each  separate  spedrum 
of  the  fclcmcnls  syuf;fit.  This  was  the  plan  acttially 
pursued  ;  the  speftroscope  was  so  arrani;ed  that  the 
<;pe(f^rutn  of  the  Bei>s«mer-t]ame  was  seen  in  the  upper 
half  of  tl'.c  field  of  view,  and  the  spedrum  with  which  it 
was  to  be  compared  was  seen  immediately  below.  In  no 
other  way  can  any  saticCsAory  conclusion  be  obtained  as 
to  the  coincidence  or  non-coincidence  of  the  Usee  with 
those  of  known  spcAra. 

The  Kpeclrum  of  the  Bessemer-flaSM  WM  thua compAIcd 

with  the  lollowing  spcdra 

(1)  Spedtoom of  dadrle  djeeharge in  a  earboaicovide 

vacuum. 

(2)  SpeAnmiof  Mceng  apaik  between  silver  poles  in  idr. 

(3)  II  „  iron  „ 

U)  n  n         iron  pole*  in  hy^ 

drogen. 

(5)  Solar  spearuao. 

(6)  Carbon  spednn»— wqrhydragen  blowpipe  snpplHid 
with  oleflant  ges  and  oxygen. 

The  coincidences  observed  were,  however,  but  v  ery  few 
and  totally  failed  to  explain  the  nature  of  thr  HoHsemer- 
spei'trum.  The  lines  of  the  well-known  caib^  r.  spedrura 
do  not  occur  at  all.  either  as  hritjht  lines  or  ,'is  absorption, 
bands;  nor  was  a:iy  coincidence  ob-ervei  ht-twcen  the 
lines  of  the  Bessemer- spcdrum  and  those  ot  the  carbonic- 
oxide  vacuum  tube. 

The  lines  of  lithium,  sodium,  and  potassium  are  always 
seen,  and  are  unmistakeablc. 

The  three  fine  bright  lines  737.  76-8,  and  8a  are  due  to 
trow.  The  red  band  of  hydrogen  la  seen  as  a  falack  taatdt 
more  prominent  in  wet  weatberi 

After  the  charge  of  fron  has  been  blowti,  ft  Is  ran  into 
the  ladle,  and  a  certain  «|uanti^  of  the  jtif^ly-carboniscd 
spiegeUlsen  is  run  Into  it.  The  efleA  of  the  addition  of 
tnc  spiegeleisen  is  the  produdion  of  a  flame  whiJi  is 
larger  and  stronger  when  the  blow  has  been  carried  rather 
far.  This  flame  occasionally  !;ivcs  the  same  spedrum  as 
the  ordinary  Hesstmer  flame  ;  but  more  commonly  a  quite 
different  spectrum  is  seen,  which  reminds  one  at  first  of 
the  ordinary  carbon-spcdrum,  but  •''ff«',|jf«5\^ij 
icmwfcebly*  '-'^'^-^  ; 
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[  CHTUrCAL  Ktw^ 
i     April  3,  1868. 


In  the  carbon-spetttrum,  each  group  uf  lines  has  itR 
8tron  ;t:^t  int-mber  on  the  left  (i.e.  less  rcfratif^ibit-t,  and 
fades  gradually  away  towards  the  right  hand:  in  the 
epe<fhum  of  the  bpic^jci-flame  the  reverse  is  the  case  ;  cuch 
grOBphaBttt  brightest  line  mobt  rcfranmble,  and  fades 
away  into  darktiCGS  on  the  Icast-rerraifted  tide.  A  com- 
liariaoa  of  the  drawing  of  the  ape^krom  of  the  apiecel-fiame 
with  that  «r  the  Bessemer-flame  will  sho^v  that  they 
really  contain  the  same  lines  ;  luit  tlic  ;;ciut.i1  .ipjUMrancc 
of  the  spcflrum  is  compktL-I\  (.Oiao^cd  by  aheratiun  of  the 
rLlaiLVL  brightness  of  tiic  liiK.-.  Thiswasahownby  dlreA 
compar^scMi  of  thf  aCiu.il  rpcctia. 

Dr.  Watts  coikUuIcs  ins  paper  ir.  tin.-  PhilvSvpliical 
Magatinc  by  saying — "  There  can  be  no  doubt  that 
the  principal  lines  of  the  BeBsemer-spe^nim  are  due 
to  carbon  in  some  form  or  other.  My  own  belief  is 
that  they  are  due  to  incandeacent  carboo-vapour.  Tltc 
axpcrimentaio  which  I  am  at  pieaent  emgedhave  already 
ibown  the  exieteDCe  of  two  totally  diflerent  speftra,  each 
capable  of  considerable  niodi6cation  (consisting  in  the 
addition  of  new  lines)  corresponding  to  alterations  in  the 
temperature  or  mode  of  producing  the  spedlrum,  and  each 
due  to  incandesL-r;nt  carbon.  It  is  possible  that  the 
Bessemer-speiftruni  may  prose  to  be  a  iliird  spectrum  of 
carbon,  produced  under  different  circumstances  from 
those  under  which  the  ordinary  carbor.-spedrum  is 
obtained ;  and  the  inlcn<%ity  of  the  dark  bands  is  more 
probably  due  to  contract  w  itli  the  extreme  brilliancy  of 
the  bridit  liaea,  than  to  their  adhial  lonnatioa  by  abcorp> 
tion." 


COAGULATION  AND  PRECIPITATION  OP  CLAY 
BY  NEUTRAL  SALTS  GENERALLY. 

By  WILLIAM  SlffiT, 
AaatyM  la  flw  OMtockal  Sttmgr  of  Neir  X'etJand. 


A  great  many  substances  are  recommended  as  substitutes 
for  filtration  in  the  clarifying  of  water  tarbid  from  the 
preteocc  of  clayey  matter,  but  so  far  aa  I  can  (earn,  they 
all  depend  for  tlieir  individual  eflieds  upon  loaie  chemical 
interchange  between  themselves  ana  a  portion  of  the 
(.1  lyuy  matter  in  suspension,  or  upon  the  formation  of  a 
lu  w  conipound.out  of  the  elements  of  the  agent  employed  ; 
ill  cither  case  the  <,I;iy,  or  the  rcKidne  of  the  clay,  being 
carried  down  mecfianicaliy,  entangled  in  the  newly  formed 
pubstancL',  Thi-  ohjcd  of  this  communication  therefore 
is  to  bring  under  notice  that  several  neutral  salts,  having 
their  component  parts  so  strongly  combined  among 
themselves  as  to  render  their  decomposition  by  clay 
^apparently  impossible,  are  individually  capable  of  pro- 
'ducing  the  same  efleft  upon  clay  in  svspeitsion ;  thus  a 
strong  solution  of chlorideofsodiam,cbloritle  of  ammonium, 
chloride  of  calcium,  chloride  of  magnesium,  or  chloride  of 
barium,  or  sulphate  of  soda,  applied  to  a  Small  quantity 
of  clayey  water,  causes  an  immediate  aggregation  of  the 
particles,  aud  their  complete  precipitation  shortly  after- 
wards. 

When  the  solutions  are  applied  to  a  rather  large  pro- 
portion of  clay  water,  the  precipitation  is  not  complete 
for  several  hours.  The  volume  of  dayey  water  clarified  by 
one  grain  of  certain  of  the  above-Bsimcd  salts  in  44  hours 
is  approximately  as  follows— 1  grain  of  common  salt 
clarifies  5  otmces;  I  grain  of  chloride  of  barinm  or  cal* 
cium,  clarifies  lo  ounces ;  i  grain  of  sulphate  of  soda 
clarifies  5  ounces  of  clayey  water ;  in  addition  to  these  it 
waft  found,  I  grain  of  lime  clarifies  15  ounces,  and  i  ^Tain 
of  liulpliuric  acid  clarifies  50  ounces  of  clay  water  in  the 
same  time.  Magnesia  also  when  intermittently  at,'itated 
with  clay  water  has  the  »,imv  cfTetf^x.  Upon  ua.shlnj; 
these  clay  precipitates  repeatedly  with  pure  water,  the 
day  re«acquires  its  tendency  of  permanent  diffusion.  The 
quantity  of  dayqr  n«ttcr»  present  appears  of  tecondaiy 


importance,  complete  precipitation  having  nearer  relation 
to  the  de,;ree  ol'  dilution  allowed  to  the  salt  employed, 
i'rom  these  considerations,  taken  along  with  the  fact  of 
the  existence  of  powerful  affinities  between  the  com- 
ponent paru  of  most  of  the  substances  here  specified* 
It  seems  cartain  that  these  resolts  of  coagulatioa  and 
predpitation  are  %iot  due  to  their  decompositioB;  the 
alternative  is  therefore,  that  they  must  dtns  ad  solely 
from  their  affinities  for  water;  nnd  it  this  is  so.  then 
from  inference  it  would  appear  il.ai  the  well-known 
quality  of  clay  to  remain  in  permanent  suspension  in  r.iin 
or  sprin»  water  in  spite  of  its  relative  superior  gravity  is 
entirely  due  to  the  effect  of  a  true  chemical  airuiity  existing 
between  them ;  possessing  in  common  with  soluble  bodies 
an  insatiable  quantitative  affinity  for  water.  Clay  diilen 
therefrom  in  the  low  intensity  of  this  affinity  (if  I  may 
use  the  term),  a  circumstance  of  course  predicable  from 
its  iosolubility}  clay  thus  deports  itself  like  certain  other 
substances,  which  though  soluble  in  pure  water,  are 
precipitated  therefrom  by  others  possessed  of  a  saperior 
affinity  for  the  solvent,— for  instance,  ferrocyanide  of  iron 
by  salt.s  generally,  silica  in  ammonia  by  chloride  of 
ammonium,  nitrate  <>f  baryta  by  nitric  acid. 

In  conclusion  I  would  desire  to  sug^^^^t  that  the  trans- 
parency of  the  sea,  into  which  is  continually  pooling 
such  enormous  quantities  of  turbid  water,  may  lie  dttif^ 
due  to  the  presence  of  so  much  saline  matter. 


ON  THE  PRFXIPITATION   OF  COPPER  BY 
HYPOFUQSPHOROUS  ACID. 

By  WOLCOTT  GIBBS,  iAJ3^ 
»— fctd  Pwfinsr  io  HirwBd  Uaimsitir. 


In  a  memoir  on  the  hypophosphites,  A.  Wurtz*  has  shown 
that  when  solutions  of  copper  are  heated  to  70°  C.  with 
hypophosphorous  acid,  a  hydruret  of  cojijier  is  precipitated, 
which  on  boiling  is  reduced  to  metallic  copper  with 
evolution  of  hydrogen.  On  repeating  this  experiment,  I 
found  that  the  precipitation  of  copper  is  complete,  and  as 
the  alkaline  hypophosphites  are  now  lo  be  had  in  com- 
merce, it  appeared  probable  that  the  proeess  nlglbt  he 
applied  to  quantitative  estimatioa.  EneriaieMs  lo 
determine  this  jMiint  have  been  made  by  Mr.R* Clumvciiet 

with  the  foUowini^  res\ilts  : — • 

The  copper  should  be  in  solution  as  sulphate,  the  liquid 
containing  a  little  free  acid.  The  precipitation  from  the 
nitrate  is  always  incomplete.  When  chlorhydric  acid  or 
chlorides  are  present  the  method  fails  entirely,  the  copper 
being  reduced  to  subchloridc  and  remaining  in  solution. 
The  solution  must  not  be  too  dilute  ;  the  precipitation  is 
complete  if  the  saturated  solution  of  sulphate  be  dilated 
with  not  more  than  ten  times  its  hulk  of  water,  before  the 
addition  of  the  hypophosphites.  In  order  to  avoid  the 
sudden  evolution  of  hydrogen  gas,  and  also  to  obtain  the 
precipitate  in  a  spongy  coherent  form,  it  is  best  not  to 
allow  the  liquid  to  boil.  The  solution  of  hypophosphite 
basing  been  added  in  the  c(dd.  and  in  excess,  the  tem- 
perature is  to  be  gradually  raised  until,  after  standing  for 
some  minutes  between  Ho"  C.  and  90'  C,  the  hydruret  of 
copper  has  entirely  separated  in  coherent  masses.  It  is 
easy  to  determine  when  the  precipitation  is  complete,  by 
taking  out  a  drop  of  the  clear  liquid  with  a  rod,  and 
testing  upon  a  porcelain  plate  with  a  drop  of  sulphyddc 
acid  solution.  No  filter  need  be  tned  if  the  precipitation 
be  effeded  in  an  assay  flask ;  die  copper  is  easily  washed 
by  decantation,  and  may  then  be  transferred  to  a  porcelain 
crucible  by  the  well-known  method  of  inversion,  dried  and 
gently  ignited  in  a  current  of  hydrogen.  The  following 
analyses  will  serve  to  illtiiteatc  the  aeeviMy  of  ttas 


•  Aan.dsGhi*ieet  dePh|«i«H*k  )(ds«ri»,vel.  vi,p.i| 


Digitized 


by'toogU 


CmHTCAt  News, 

April  3.  i  S<kS, 


}      Coal-Gas  as  a  Source  of  Ammoniacal  Contamination 


161 


method.  In  all  of  them  hypophosphite  of  magnesium  was 
employed  as  the  precipitant. 

Gr.  of 
copptr. 
0*2965 
0*3970 

0*2087 


I. 
t. 

J- 

5- 
In 


Cr.  pure  lulphate 

of  copper. 
I.  1*1650 
•  >5590 

.  1-3050 

0*8208 


gaw 


Per 
cent. 

35*45  (Chaovenet.) 

2545  ». 
a5'43 

35'4S  (R.B.Camian) 

25*42    (E.  F.  Gale) 


4/  anJ  (5)  a  large  excess  of  sulphate  of  nickc!  was 
prte.cn  t, 

The  formula  GuSO^  +  5aq.  give*  25*42  per  cent  of 
copper.  In  the  third  analysis, , sulphates  of  icon,  man- 
gaittsc,  nickel,  and  xioc.  in  very  buge  cxeeu,  were  added 
10  the  lolatioa  of  copper. 

I.  In  a  very  pure  subfi.  '?-  '  of  coppt-r  from  .\nzonn. 
Mr.  Chauvenet  found,  in  fuur  analyses,  74  24,  74*37,  74*36. 
and  74-41  ptT  cent  copper. 

II.  In  ao  alloy  of  copper  and  nickel 

6».  Cr.  of  copper.  Per  etnt.  ^ 

6.  0*4245         gave   .,   0.3605       84*92  ..  (Chauvenct) 

7-  0  3615  0*3070  =  84  92  .. 

8.  0*1380  ..      „      ..   0*1170  =  ^4*85  ..  „ 

f  o'lgSo  ..     „     ..  o-i&iu      84*84  „ 

III.  In  braaa  wire 

Gr.  Qr.afcdfpar.  Ferccat. 

la  16300       gave  ..  1*0705  «  65*67  ..  (Chauvenet) 
ti.  1-S655        „    ..  1*2240  »  6s-6i  ..  „ 
II.  1*6770  ..    „    ..  t-toto  =^  65  G5  ..  „ 

In  the  last  seven  analyses  the  alloy  v/as  dissolved  in 
talpharic  acid,  nitric  acid  beinc  added  front  time  to  time 
to  assist  in  solution.  The  solution  was  then  evapor.ittd 
until  the  last  traces  of  nitric  acid  were  cxpi-llL-d.  The 
presence  of  iron  in  the  form  of  s  il;  li->:i:  doi-s  not  in 
any  way  interfere  with  the  complete  precipitation  of 
eopper  by  hypophosphite  of  magnesium.  When  sesqui- 
chloride  of  iron  is  present,  however,  the  copper  ia  always 
reduced  to  subchloride,  and  is  not  precipitated  aa  metal  or 
kvdniret.  A  aolutioa  of  a  hypopbonilute  redncea  sesqui- 
caloridc  of  iron  to  protodUoride ;  toe  redudKoa  is  par- 
linlariy  rapid  and  complete  when  a  aalt  of  copper  is 
sHo  present  and  the  liquid  contains  free  chlorhydric  acid. 
I  have  endeavoured  to  n.ise  upon  this  rcdudion  a  metliod 
for  delerminins;  iron  volumetrically,  but  all  the  experi- 
ments failed,  in  conBcrjuencc  of  the  difficulty  of  deter- 
miriing  the  cxad  point  at  which  the  reduction  of  the  iron 
i«  complete.  Sulphocyanide  of  potassium,  proposed  for 
this  purpose  by  Winklcr.f  in  his  process,  with  sttbcbloride 
of  capper  as  a  reducing  ag^t,  waa  not  found  to  give 
sharp  indications.^  Wlien  copper  and  iron  are  prei;ent 
tiB§etlMTt  M  chlotidei,  the  addition  of  hypophoKphitc  of 
BMgneaittfn  *ir>pl^  redooea  the  copper  to  tubchloride,  as 
shove  stated.  If  in  this  case  we  add  an  alkaline  chloride 
to  keep  the  subchloride  of  copper  dissolved,  the  copper 
may  be  easily  precipitated  as  subsulphide  bv  RUlphvdric 
acid  pas.  When  arsenic  or  antinumy  are  present  with 
cwpper,  these  must  t'irRt  be  separated  before  precipUating 
the  copper  as  hydruret,  as  careful  experiments  by  Mr. 
C.  Lilly  have  Hhown  that  both  arcenic  and  antimony  are 
precipitated  with  the  copper.  Mr.  Lilly  obtained  the 
nliowing  anafytical  ceniita  when  araenioas  acid  was 
present. 


Gr. 


1*2690 

1-5127 


gave 


Or.  roctallic 
copper. 

03279 

0*3905 


Percent 
copper. 

2583 
2577 
26*03 

In  presence 


The  formula  gives  35*42  of  metallic  copper 
of  antimonioua  acid— 07100  gr.  sulphate  of  copper  gave 
OPt^M  gr.  of  copper 34*56  per  cent.    After  addition  of 
SfeiB)  and  Rochelle  aalt,  0*9875  gr.  aulphate  of  copper 

0*2426  gr.  copper  =  24*516  per  cent.  Repeated 
by  Mr.  Lilly  also  showed  that  copper  could  not 

*  Zcitschiift  fur  An*l>'ti«^«  Cttcmie,  Ud.  iv.,  p.  423. 


be  determined  accurately  in  Schwcinfurt  green  by  hypo- 
phosphite  of  magnesium,  and  that  the  presence  of  Rochelle 
sail  did  not  completely  prevent  the  precipitation  of  arsenic 
with  the  copper  when  arsenioua  or  araente  acid  were  miMd 
with  sulphate  of  copper. 

In  assaying  copper  ores,  it  is  usually  desirable  to  bring 
the  metal  at  once  into  the  fotm  of  sulphate.  Numerona 
experinenta  made  in  tlria  lahoratory  fully  justify  me  in 
recommending  the  following  method  : — The  finely  pulver- 
ised ore  (sulphides  of  copper  and  iron)  is  to  be  mixed  in  a 
porcelain  c'ucible  with  three  or  four  times  its  weight  ot'  a 
mixture  of  i  molecule  of  bi.sulphate  and  i  of  nitrate  of 
potassium.  The  mixture  is  then  to  be  slowly  heated  to 
low  redaena,  which  is  best  accomplished  in  a  mufile.  The 
metallic  sulphides  are  completely  oxidised  without  tlie 
least  frothing  of  the  heated  mixture.  Enough  strong 
sulphuric  acid  to  convert  all  the  sulphate  of  potassium 
into  biaoiphate  ia  then  added,  and  the  crncible  ia  to  be 
again  carefnlly  heated,  nntit  the  contents  mn  to  a  dear 
fated  mass.  On  cooling  the  mass  usually  separates  readily 
from  the  crucible,  which  is  not  attacked,  and  on  solution 
the  Iron  and  copper  are  found  completely  converted  into 
sulphates.  Thifi  process  has  been  tried  successfully  with 
a  threat  variety  of  ores.  The  whole  operation  requires 
about  an  hour.  In  the  case  of  ores  containing  much 
bisulphide  of  iron,  it  is  best  to  heat  the  powdered  ore  first 
as  long  as  sulphur  is  given  off,  and  afterwards  to  add  the 
oxidising  mixture  and  heat  at  above.  The  sulphides  of 
lead,  zinc,  and  aniimoow  are  completely  oxidiaed  bjr  the 
same  prooen.— ^NWr.j^MW.    Saau*  mtd  ArU. 


COAL  GAS 

AS  A  POSSIBLE  SOURCE   OF  CONTAMINATING 

SUBSTANCES  TO  BE  TESTED  FOR  AMMONIA. 

In  a  paper  on  anal]rsis  of  water,  published  at  the  latter 
end  of  last  year  in  the  Sektikmdig*  Bijdragtn  uU  M 
Laboratoritm  van  ktt  Atkeiutim  lUmstrv,  at  Amstmdan, 
Or.  Chnning  call*  attCBtion  to  the  iift,  ^t  Coal-eat 
however  well  purified  h  by  no  means  firee  from  ammonia  ; 

he  felt  induced  to  institute  some  exj-riii  ;  r.ts  on  this 
suhjed.  the  result  of  which  is,  that  last  summer  the  i^as 
used  in  the  Laboratory  at  Amsterdam  contained  0*00075 
gramme  of  ammonia,  or  ammoniacal  substances  in  I  hire 
of  illuminating'  f^as,  amounts  in  bulk  to  a  little  over  one 
cubic  foot  thereof  in  one  thouiiand  cubic  feet  of  gat. 
Attention  is  called  to  the  f^A,  that  where  wet  gas 
meters  are  in  use,  the  water  of  which  is  never  re* 
pleniahcd  nolets  hf  some  accident,  thla  water  mnst 
become  pntty  fairly  aaturated  with  ammonia ;  on  wtfty- 
ing  the  water  from  one  of  the  meters  at  the  lahoratory 
at  Amsterdam  its  bulk  was  found  to  amount  to  2ig  litres, 
i.f.,  48*66  gallons.  10  cubic  centimeters  of  this  fluid 
yielded  iq2  mlj^rm.  of  ammonia,  or  bases  of  a  similar 
nature.  The  whole  rjuantity  of  water  contained,  therefore 
no  less  than  4*2  kiluijs.  of  these  hascs  ;  the  meter  had 
been  in  use  for  only  two  years.  Since  coal-gas,  more- 
over, always  contains  sulphur  compounds,  tliere  is  formed 
sulphate  of  ammonia,  wnich,  on  becoming  converted  by 
the  intense  heat  into  bisulphate  of  ammonia,  attache  the 
glass  cylinders,  or  chimneys,  placed  on  the  Aigand  gas 
bumos.  Dr.  Gunning  has  found  from  expressly  mstftitted 
experiments  that  no  combustion  of  the  ammonia  takes 
place,  not  even  in  Bunsen  burners,  and  mentions  that  a 
platinum  basin  tilled  with  perfedtly  pure  water.  :.nd 
placed  for  e%'en  less  than  an  hour  over  a  Hunsen 
burner,  had  f;t)t  contaminated  \\ith  a  perceptible  quantity 
of  ammonia  in  the  form  uf  sulphate.  There  are  two 
gas  companies  supplying  Amsterdam,  and  there  is  a 
strong  competition,  but  also  a  good  surveillance  to  secure 
the  gas  to  be  as  pure  as  possible.  The  experiment  above 
alluded  to  was  made  with  gas  taken  dircA^  from  the  street 
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BLOW-PIPE  COAL  ASSAY.* 
By  BBNJAMIN  SMITH  LYMAN. 


ManV  young  assaycrs  are  perhaps  harilly  are  how  •vvf  11 
adapted  the  blow-pipe  oppaiatuH  is  to  ihe  ass.iyint; of  cual. 
Not  only  does  the  portabiencss  o(  the  apparatus  make  it 
wy  convenient  for  u»e  away  from  home,  wherever  the 
leaJM  can  be  set  up ;  bat  iu  ubc  at  home  is  quite  as  tatis> 
faAoiy  on  the  score  of  exaAnen  as  the  assay  with  the 
araffle  or  retort,  or  Urge  plattnum  ctuctble  and  laife 
scale*. 

Bes'ilcs  the  ordinan,"  pieces  of  the  blow-pipe  apparatus, 
as  niAtlc  at  iTcibcrg,  all  that  ni-ctls  to  be  made  expressly 
for  the  toal  assay  is  a  Hmali  covend  platinum  crucible  of 
the  same  sixe  and  shape  as  the  (lay  crucibles  of  that 
apparatus  ;  and  there  must  be  a  little  rm^;  for  the  crticibic 
to  Stand  on,  of  German  silver,  about  three-eighths  of  an 
inch  across,  and  half  that  in  height.  Such  a  crucible 
cover  and  ring  weigh  about  ti,vo  grammes  and  a  half  more 
than  the  ordinary  metalUc  cup  that  rests  on  the  ]»an  of  the 
Bcales ;.  «h«  crucible  and  ring  without  the  cower  weigh  less 
than  tw9  grammes  mora  than  the  eun.  If  it  be  desired 
to  determine  the  amount  of  hygraecopic  moisture  in  the 
coal,  a  small  drt'tn;;  bath  must  be  made  too  ;  but  W.  R. 
Johnson's  i  ;  !  .i^  .ays  have  shown  that  tl'-  f  '  ^^roscopic 
water  in  orduiarUy  well  dried  coals  (not  brown  coalsj  is  of 
littli--  importance. 

The  size  of  the  crucible  allows  the  cokeing  of  200  to 
600  or  tnore  milligrammes  of  coal,  according  to  the  dryness 
of  the  cool  and  the  extent  of  its  swelling  up  when  heated ; 
and  as  the  blow-pipe  scales  (of  Ua^U^  make)  weigh 
within  a  tenth  of  a  miliigramme,  it  is  easy  to  weigh 
within  much  Icfs  than  a  tenth  of  one  per  cent  of  the 
amount  of  coal  assured,  much  aemer,  in  fad,  than  the 
cxadbiew  of  the  coke  assay  in  other  respeAs.  In  this 
point,  indeed,  the  blow-pipe  assay  is  quite  as  good  as 
the  assay  with  the  larger  scales,  especially  the  muffle 
assay,  where  the  coal  must  be  brushed  into  a  clay 
receptacle  alicr  weighing,  and  the  coke  or  ashes  brushed 
off  from  It  before  weighing;  while  here  the  crucible  is 
weighed  each  time  without  removal  of  its  contents,  and 
without  danger,  therefore,  of  losing  anything  or  adding 
'  any  dust.  U  may  be  obje^ed  that  the  smallness  of  the 
amount  of  coal  that  can  be  assayed  with  the  blowpipe  makes 
it  a  less  tmstworthy  indicator  of  the  general  composition 
of  the  coal  than  a  larger  assay ;  bnt  the  site  of  the  lumps 
or  powder  assayed  may  be  made  finer  accordingly,  so  that 
when  mixed  up,  an  equally  just  sample  of  the  whole  mass 
Would  be  got  for  tht  small  assay  as  for  the  lart;e. 

Any  one  who  has  a  little  experience,  both  in  the  use  of 
the  blow-pipe  and  in  the  ordinary  muffle  assay  of  coal, 
would  scarcely  need  any  further  teachinj;  for  the  coal 
a^say  \\  itli  the  blow-pipe.  For  others,  it  is  worth  while 
to  say  that  the  coal  may  be  assayed  either  in  a  tine  powder 
or  in  little  lumps»  and  either  with  a  slowly  increasing  or 
with  a  quickly  increasing  heat.  A  quick  heat  will  give 
less  coke  by  several  per  cent,  but  will  often  make  a  dry 
coal  cake  together  that  would  not  cake  with  a  alow  heat. 
The  cover  of  the  crucible  should  be  left  open  a  little  crack, 
for  the  easy  escape  of  the  gas,  but  covered  enou;;h  to  pre- 
vent any  flying  off  of  solid  material.  The  heat  should 
inc:  r^ii  to  redness,  and  as  goon  as  the  escaping  pas  stops 
burning  the  heat  should  l>c  stopped.  As  some  coals  part 
with  their  gas  more  quickly  tlian  others,  of  course  no 
definite  time  can  he  fi.xed  for  heating  all  coals ;  but  the 
burning  of  tl.(  ^.c  is  ,t  good  enough  sign.  Care  should  be 
taken  not  to  let  the  coke  take  up  moisture  from  the  nir 
before  weighing,  as  it  will  quickly  do  if  it  has  a  chance. 
Of  course,  owing  to  the  difiietent  dSeft  of  quick  or  slow 
heat,  a  certain  uniibrasity  of  result,  even  with  perle^ly 
uniform  samples  Oi  coal*  can  only  be  got,  without  error, 
by  pradico  and  bjr  mocfaanlcal  skill,  by  reproducing  with 
nicety  the  same  conditions  in  successive  asai^. 

•  ABSticsoJownalslMiiiuig, 


After  the  coke  has  been  weighed,  it  can  be  heated  again 
with  vtry  free  aficess  of  air,  say.  with  the  crucible  tUted 
to  one  side,  with  the  cover  off,  until  eveiything  ii 

thoroughly  burnt  to  ashes ;  and  these  should  be  re-bcMsd 
until  no  change  for  the  less  is  made  in  the  weight.  With 
free  burning  soft  Isemi-bituminousi  coals  this  burnir.g  to 
ashes  is  vc-ry  slow,  ro  that  it  is  very  fatiguing  or  even 
ini]M)ssible  to  carry  it  out  with  the  blow-pipe  ;  but  in  that 
ca.ve  the  crucible  may  be  heated  o\  i.r  a  Hunsen  gas  burner 
or  an  alcohol  lamp,  and  K  it  to  glow  for  hour  aiier  hour. 
For  the  matter  of  that  the  coking  is  far  more  conveniently 
done  in  the  same  way  than  by  btowing  with  the  month. 

Here  is  a  pair  of  blow-pipe  assays,  made  five  years  ago^ 
of  some  West  Virginia  aspnaltum,  that  seemed  itself  to  be 
much  more  onllbnn  in  composition  than  coal  from  different 
benches  in  one  bed  is  apt  to  be : — 

V(il»ii:c  Matter.  CpVc.  Aihes. 

No.  I    47  29  per  cent     5^71  per  cent    165  per  cent 


No.  2    46  93 


Mean  47'ii 


5J07 


r8i 
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SWEET  PRINCIPLE   OF    FROZEN  POTATOES 
By  Or.  A.  OTT. 


At  the  meeting  of  the  Polytechnic  Branch  of  the  i 
Institute,  Jamiaiy  idth,  J3ir.  Adolph  Ou,  well  known  as 
the  author  of  a  nsefvl  and  interesting  work  on  soap  and 

candles,  detailed  the  results  of  his  recent  investigations 
and  experiments  with  potatoes,  his  objeA  being  to  deter- 
mine the  sweet  principle  of  frozen  potatoes. 

With  a  view  to  determine  this  question,  he  exposed  i  lb. 
of  this  vegetable  to  a  very  low  temperature,  and  when 
thoroughly  frozen,  he  first  reduced  a  ^  of  a  lb.  of  it  to  a 
pulp,  by  rasping,  and  expressed  the  sap,  to  100  centimetres 
of  which  (33'8  Huid  ounces)  he  added  10  cubic  centimetres 
of  basic  acetate  of  lead  ;  and  this,  filtered,  and  transferred 
to  the  glass  tube  of  Mitscherlich's  polarimeter,  and  placed 
between  Nichols*  pri«ns,  gave  no  rotation  of  the  plant 
of  polarisation,  thus  ostaMiahing  the  iaA  that  ao  mbv 
is  present  in  raw,  froten  potatoea.  To  decide  whether 
su<:ar  is  formed  in  the  process  of  coolcing,  he  steamed 
230  ;;rm,  (nearly  y  02.)  of  the  vegetable  for  one  hour,  and 
I  mashed  them  with  aoo  cubic  centimetres  of  tepid  water. 
'1  he  solution  thus  obiauied  was  divided  »nto  two  portion, 
from  one  of  which  was  precipitated  the  gummy  and  protein 
matters  with  sub-acetate  of  lead,  also  discolouring  the 
reddish  brown  liquid  with  a  few  drops  of  sulphuric  acid. 
This,  placed  as  before  in  the  tube  of  the  polarimeter,  gjnn 
a  change  of  colour,  indicating  the  ptcsenoe  of  uncryst;^^ 
lisabin  aog^r.  No  calculation,  however,  wat  made  from 
this,  as  the  rotation  of  the  grape  sugar  to  th«  left  io  partly 
compensated  by  the  dextrine  and  other  subatsncea ;  which 
are  right-handed  in  reaped  to  polarised  light,  and  vrliich 
are  generally  the  product  rf  1  rat  upon  albuminous  starchy 
matter.  Me  therefore  had  recourse  10  Tehling's  test,  by 
using  the  infusion  of  the  boiled  potato  which  had  been 
set  aside,  by  which  the  following  elements  were  ddST* 
mined : — 

ist.  The  percentage  of  sugar  in  the  infusion, 
and.  The  amount  of  water  in  the  boiled  potato. 

ThuA  the  percentage  of  sugar  in  the  latter  w  as  calcu - 
laicd,  and  found  tO  be  1*45  per  cent.  What,  then,  i»  ihe 
cause  of  the  hwect  principle  ?  He  would  answer  by  say- 
ing that  in  freesing  and  thawing,  the  sap  of  the  potato 
bursts  the  cells,  and  thus  destroys  vitality  .  -it  !:hc  same 
time, decomposition  i«  setting  in,  which,  though  retarded 
by  the  cold,  is  not  entirely  arrested ;  the  more  so  as,  at 
the  season  most  likely  to  frcexc,  and  espodally  during  3 
snow-stoimi  there  nhonnds  that  powci&l  oxidisitig  agent, 
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Ho  doubt  tlie  OOter  portion*  of  the  starch  grains  are 
lint  attadced  by  It,  and  may  thus  be  transformed  into 
Jiastasf,  a  body  which,  as  we  know,  posscsst  -,  tf.i-  '  nine 
power  as  dilute  acids  of  converting  a  comparaii\  ily  l.ir^'c 
qi:Tnti;y  ol  starcti.  hT^t  intii  c'.fxtrine,  and  then  into  Mii^-ir, 
at  a  tcnipcraair'-  of  1411"  to  irn',  as  in  the  pK(CL-ss  oj 
cooL:n'i».  Wheat  contains  cnoi:;^h  dia'^tasL-.  as  does  every 
when  spToutui;;.  to  con\frt  all  it?  stnrch  into  dextrine 
and  su'^'ar;  not  50  with  the  potato,  whicli,  however,  con- 
tains fnf;u^!i  to  form  80  much  sugar  as  is  necessary  to 
^vc  it  that  peculiar  sw-eet  taste. 

The  oatcr  lavera  of  tbe  starch  pains  contain  tlie 
slbnaiiiioiw  bodfet. 


PROCEEDINGS  OF  SOCiEIiES. 


CHEMICAL  SOCIETY. 


Dr.  Warren  de  la  Rue,  F.R.S.,  &c.,  Piesident,  in  the 

Chair. 


5«o 

39 

2 


At  this  meeting  there  w  as  a  good  attcnd&nce  of  mem- 
bers, and  tbe  officers  of  the  Society  were  nearly  all 

present. 

The  business  of  the  evening  commenced  with  the 
reading  of  the  President's  report,  which  gave  a  very  satis- 
fadory  account  of  the  past  yvtu^t  proceedings,  but  the 
obituaiy  notices  wereTttnfbftunatdy,inote  numerons  than 
vsnaL  The  list  of  memibcie,  in  eonpaikon  with  tliat  of 

last  ycnr,  stands  thus  : — 

Number  of  Feliowe  ..\  499 
Foreign  Members  40 

Associates    o 

The  number  of  papers  re-rl  during  the  session  amounted 
to  forty-eight ;  and  four  leftures  were  delivered. 

Five  membcTB  have  voluntarily  retired  during  the  year, 
viz.: — Dr.  F.  V.  PaxtOBt  and  Messrs.  Ansclim  Odling, 
C.  N.  Ellis,  Edward  Rea,  and  W.  V.  RuaseU.  Eight 
names  'were  stnick  off  tbe  list  of  members,  by  reason  of 
arrears  of  subi-crip:io:i. 

The  lo<!«es  hy  death  included  several  distinguished 
Fellnus.  and  one  of  the  founders  of  the  Societv.  They 
were  Professor  Michael  Faraday,  Dr.  C.  G.  B.  Uaubeny, 
Dr.  Thomas  Clark,  Dr.  -  Wm.  Herapath,  Mr.  Robert 
Warington,  F.R.S..  Mensrs.  J.  Tennant,  Walter  Crum, 
W,  H.  Gossajte.  Alfnd  Noble,  and  Wm.  Wmtior,  besides 
an  eminent  foreij;n  member,  Profeisfor  Jules  Pelotize. 

The  Prf.sujk.s  i  inditatcii  bt-mt  of  the  leading  researches 
published  during  the  year  in  the  several  departments  of 
the  science,  and  referred  to  the  progress  made  towards 
establishing  the  nrw  Chemical  'I  hcorj".  The  investij;a- 
tions  of  Graham,  Hofmann,  Koibe,  Abel,  Fiftip,  I  rankiand 
.-.nd  Diippa,  Perkin,  and  Pettenkoffer  and  \'oi;;t  were 
specially  mentioned.  The  discussions  upon  water  analysis 
bad  elicited  faAs  which  would  ultimately  prove  useful 
in  establishing  a  new  method  ;  and  the  review  of 
leologiCK)  phenomena,  from  a  chemist's  wide  sphere  of 
obsctvation,  conld  not  fail  to  be  produAive  of  ipeat 
lestilts. 

The  Treasuri  R  presented  the  balance-shect  for  the 
year,  which  had  been  audited  by  Mr.  Stephen  Darby, 
The  amount  received  from  suhscii?tions  wa.s  £i^o,  and 
some  of  the  disbursements  were  tiie  following : — 

Printing  the  Journal   £tx% 

Proceeaings  of  tbe  Royal  Society   *.  30 
Bjp|;g  and  I' 
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The  assets  at  the  present  time  arc  a  balance  at  the 
bankets  of  £637  ir.  irrf..  and /;2347  i8j.  lod.  invested  in 
Government  consob.    7'l:e  outstanding  subscriptions  dan 

to  the  Society  are  states  at  ;(^i86  its.  od. 

The  election  of  oM.i^jrs  was  then  proceeded  with,  Dr. 
Hugo  MiUler  and  Dr.  T.  Stevenson  being  appointed 
scrutators.  The  result  was  declared  to  be  in  accordance 
with  the  printrd  list,  or  that  proposed  by  the  retiring 
Council.  The  President  was  rc-clcded,  and  the  names 
of  tbe  remaining  oiTicers  are  appended  : — 

Vict-PresiJenti,  who  have  filUd  Iht  office  of  Preudtnt : 
Sir  B.  C.  Biudle.  I-.U  H.  ;  Thomas  Graham.  F.R.S. ; 
A.  \V.  Hofmann,  LL.D.,  F.R.S. ;  VV.  A.  Miller,  M.D., 
F.K.S. ;  Lyon  IMayfair,  Ph.D.,  CD..  F.R.S.;  A.  W. 
VViUianison,  Fn.D.,  F.R.S. ;  Colonel  Philip  ^  otke,  F.R.S. 
Vicc-Presitltuts :  E.  Frankland,  I'h.D.,  h.R.S,;  I.  H. 
Gilbert,  Ph.D.,  F.R.S. ;  J.  II.  Gladstone,  Ph.D.,  F.R.S. ; 
John  Stcnhouse,  LL.D.,  F.R.S.  .S<t  r. /iir«  $ ;  William 
Odling,  M.B.,  F.R.S. ;  A.  Vernon  Harcourt.  M.A.  Fortign 
Secretary :  V.  A.  Abel,  F".R.S.  Treasurer :  TheophilitS 
Redwood,  Ph.D.  Other  Members  of  Couiuil :  E.  Atkinsoq, 
Ph.D. ;  F.  Cracc  Calvert,  F.R.S. :  J.  Lothian  Bell ;  Du* 
Raid  CatnpbLll:  \V.  Crookcs,  F.R.S.;  David  Forbes, 
F.R.S.;  G  C,  l  ostcr;  A.  Matlhiessen,  Ph.D.,  F.R.S. ; 
£.  J.  Mills,  D.Sc.i  H.  bi.  Noad,  Pb.D..  F.RS.i  W.  H. 
Perkin,  P.R.S. ;  J.  Winiama. 

Mr.  E.  T.  Cit.\i'M.\M  moved  a  vote  of  iriarlci  to  the 
President  J'or  his  serviies  Hurinfj  tlvo  p.ist  -.ear,  x-.  iiich  was 
seconded  by  Mr.  'r!;:;.-;.\.\7,  \',  iio  took  oct  i Finn  to  advise 
the  printing  in  a  separate  form,  and  issue  <>f  dnpHrate 
copies  to  each  nu-itiln  r.  of  the  anni^l  renort  .Ttid  address 
just  now  delivered  by  Dr.  De  la  Rue.  Such  a  course  had 
been  adopted  \\  :;h  a  dvantage  in  other  learned  Rt>cieties, 
and  tended  both  to  diffuse  information  reape^ing  the  aims 
of  their  body,  and  to  do  honour  to  the  memory  of  ^egveat 
chemists  departed. 

The  vote  of  thanks  was  earrled'1^  aeclamatlon. 

Mr.  Tcnnant's  suggestion  was  afterwards  made  a 
<iub<:t.intive  proposition,  and  warmly  supported  by  Mr. 
i!ia>:cy;  it  was  then  put  to  the  meeting,  and  carried 

unanimously. 

Dr.  De  la  Ruf.  returned  thanks,  and  in  allusion  to  his 
wandering  for  a  time  from  the  paths  of  ehemistry  into 
the  green  li«l^  of  aactotiomy.  hnmoronBly  illnstrated 

the  feeling  of  anuuesMnt  which  overcame  him  on  re- 
turning  to  n  chemiraT  career,  by  comparing  his  expcrieiKe 

to  the  dream  (tf  Kip  \'an  Winkle. 

A  vote  of  thaiu.s  to  ihc  retiring  menjhers  of  Council 
and  a  special  .icl.nou  H  d!:^cment  of  Mr.  Watts's  services, 
were  moved  and  earned  with  acclamation.  1  he  meeting 
was  then  adjourned  until  the  2nd  of  April,  the  papen 
to  be  then  read  having  already  been  announced. 


FOREIGN  SaENCE. 


M«dwd  el  «NtNisil*|t  the  fM>dlBSla  eaastkutiiits  ef  neNerk  irea.-i 
On  the  coneipowfanR  term  (o  beozofc  acM  in  the  asjthtliBlic  ieric«< 

— DclcrtninAliun  of  ihe  rqnivalent  <\i  sluminiiim. 

RrrPRFNXi:  hn"?  aln  ady  been  made  to  the  researches  of 
M.  Meunier.  on  meteoric  iron,  in  one  of  my  former  letters; 
the  same  investigator  lias,  more  recently,  proposed  a 
general  method  for  the  proximate  analysis  of  meteoric 
irons.  According  to  his  experiments,  iron  of  meteoric 
origin  is  composed  of  mixtures  of  iron  and  nickel, 
carlide  of  iron,  sulphide  of  iron,  phosphide  of  ironi 
and  graphite.  Certain  species  of  minerals  are 
never  found  intermingled,  wherefore  it  ii  often  un* 
oeceflsaty  to  coaridir  the  sepaiafioiL .of,  eonte  pC 
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Uie  usual  constituents.  Frequently  the  carbide  of  iron 
disappears,  or  does  not  exist  in  estimable  amount ;  such, 
for  example,  is  the  case  in  the  meteoric  iron  discovered  in 
1784  at  Xiquipilco,  in  the  Vall^  of  Tolnca,  Mexico.  M. 
Meunier  examined  'ike  varioat  conponeota  c^ven  alMnre 
separately.  Nickeliferoue  iron  obtained  ROm  various 
specimens  of  meteoric  iron,  difTurcd  consldLr.ibly  in  com- 
position, but  the  properties  were  sufficiently  analo^^uus  to 
allow  of  it<;  bcinr;  considered  as  a  single  substantf  in  the 
processes  of  separation.  The  substance  is  soluble  in 
most  acids,  yielding  a  nicke!  salt  and  an  iron  nail  ;  home- 
times,  although  rarely,  the  solution  is  accompanied  by  the 
deposit  of  a  little  carbon  :  cold  fuming  nitric  acid  in  with 
out  solvent  adion  on  it.  Solutions  of  potash  and  soda, 
even  at  eballition,  are  without  adion.  Fused  caustic 
alkalies  do  not  diatolve,  to  any  teiMiblt  exttnt,  the  oickel- 
iroa  mixtiinM.  Sometimes  nickettferous  Iron  does  not 
prccipit.itt?  salts  of  cooper,  Kueli  ;ih  nitrnte  and  ^rulphate , 
in  the  cold,  but  upon  heatin;:  to  ebullition,  the  precipita- 
tion is  always  i-tTeCted.  ChUjrinc  attacks  nickeliferous 
iron  |>rctty  rapidly,  especi.iUy  in  the  presence  of  water ; 
brorame  and  iodine  exert  a  similar  but  less  powerful 
acfiion.  Carbide  of  iron  partakes,  for  the  most  part,  of  the 
properties  of  nickeliferous  iron.  The  sulphide  of  iron, 
termed  troilitt,  dissolves  in  hydrochloric  acid  with  dis- 
eneaeement  of  sulphuretted  hsfdtogen ;  fuming  nitric 
RCid  las  ao  aOion  upon  it ;  cooceatrated  solatioo  of  sul- 
phate of  copper  Ib  not  decomposed,  even  upon  imiling,  1^ 
troilite ;  allttline  solutions  are  almost  without  adion  in 
the  cold,  bat  they  exert  aAfon,  though  sluggishly,  upon 
boiling;  the  fused  alkalies  dissolve  it  instantaneously. 
The  name  of  phosphide  of  iron  M.  Meunier  gives  pjovis- 
ionally  to  the  compound  belter  known  as  schrdotrsilc, 
and  which  exists  in  most  metallic  meteorites.  The  com- 
position of  the  mineral  has  not  yet  been  defined  ;  at  the 
same  timet  the  existence  of  phosphorus,  iron,  and  nickel, 
is  recognised.  Magnesium  possibly  enters  into  the  com- 
poi«it)on  of  schreibeiaite  also.  Tke  mtncial  is  aot  a^ed 
upon  by  boiling  hydrochloric  adds  allmllne  sohition  only 
attack  It  when  aided  by  heat ;  fused  potash  and  soda  dis- 
solve it  instantly ;  graphite  resists  the  majority  of  re- 
agents. 

By  means  of  the  various  readions  indicated  above, 
M.  Meunier  was  enabled  to  separate  the  iron  of 
Toluca  into  its  four  proximate  constituents.  The  analy- 
tical process  is  conduced  as  follows  : — (i.)  T^stimation  of 
the  nickeliferous  iron — i  gramme  of  iron-filings,  obtained 
bymeansof  averyhardfile,  is  projeAed  into  some  grammes 
of  pure  potash  in  tranquil  fusioiH  contained  in  a  silver 
crucible.  Care  must  be  taken  to  throw  the  metal  qidte 
into  tke  middle  of  the  fused  masst  and  not  on  to  the  sides 
of  the  crucible,  where  it  would  undergo  oxidation. 
Schreiborsite  and  troilite  are  dcrnrr "osed,  and  nickeliferous 
iron  and  graphite  alor.e  rcmam  in  the  solid  state.  After 
cooling  the  fused  mass  is  placed  in  strong  alcohol,  and 
allowed  to  remain  there  for  about  forty-eiglu  hours.  At 
the  end  of  this  time  the  whole  of  the  potash  is  dissolved, 
and  the  lixivium,  at  the  bottom  of  wliich  the  mixture  of 
graphite  and  iron  is  found,  is  filled  with  krown  flocks  of 
oxide  of  iron,  Decantation  easily  removes  the  light 
oxide  ;  the  residue  is  well  wadwd  With  alcohol,  and  then 
dried.  This  residue  is  then  treated  with  sU|^tly  warm 
fuming  nitric  acid:  all  the  graphite  disappears.  It  is 
only  necessary  to  wash  the  nickeliferous  iron,  and  dry.  M. 
Meunier  obtained  about  o5  per  cent  of  nickeliferous 
iron. 

(2.)  Estimation  of  the  graphite -  3  grammes  of  iron- 
filings  are  projecled,  as  before,  into  fused  potash,  .".nd  a 
mixture  of  graphite  and  nickeliferous  iron  obtained. 
This  mixture  is  treated  with  hydrochloric  acid,  which  dis- 
solves the  iron  and  leaves  the  graphite.  The  graphite 
might  contain  a  little  carbon  resulting  from  the  deoompo^ 
sition  of  carbide  of  iron,  but  carbon  due  to  this  source 
can  always  be  estimated.  Another  method  of  separating 
the  iron  and  graphite  would  be  lixiviation.  It  is,  how- 
ever, indispensable  that  the  physical  separation  be  con- 


trolled, to  some  extent,  by  a  chemical  process.  The  Tolucs 
iron  gave  1*176  per  cent  graphite. 

(3.)  Estimation  of  the  troilite. — To  estimate  this, 
3  grammes  of  filings  arc  boiled  for  about  a  quarter 
of  an  hour  with  a  solution  of  oxide  of  copper.  All 
the  nickeliferous  iron,  is  dissolved,  and  hy  decanting 
and  V.  ashing,  a  residue  is  obtained,  composed  of  troilite, 
scbxcibcrsite,  graphite,  and  metallic  cupper.  This  mixture 
is  treated  with  fuming  nitric  acid  ;  the  t  opper  and  graphite 
are  removed,  and  troilite  and  stilucibtrsitc  arc  thus 
obtained  in  a  state  of  purity.  No  reaction  has  been  dis- 
covered permitting  the  isolation  of  the  troilite  ;  it  is  there- 
fore necessary  to  have  recourse  to  lixiviation,  and  to 
separate  the  schreibersite  and  troilite  hy  their  difiiereat 
specific  gravities.  The  specific  gravity  of  troilite  is  never 
more  than  47,  while  that  of  schreibersite  is  7  01  to  j'sa. 
Toluca  iion  gave  by  the  process  described  j'482  per  cent 
of  troilite. 

Estimation  of  the  schreibcr-sitc.  —  The  preceding 
operation  evidently  gives  r.  lirst  determation  of  the 
schreibersite.  m  tl-c  lixi\iat:on.  Tlu-  number  thus  four.d 
can  be  controlled  by  a  cl-.emical  proces.'J.  Having 
obtained  the  mixture  of  schreibersite  and  troilite,  treat- 
ment with  hydrochloric  acid  will  dissolve  all  the  sulphide, 
leaving  consequently  the  phosphide  in  a  state  of  puri^. 
Toluca  iron  gave  1-232  per  cent  of  schreiberMte.  The 
numl)ers  found  for  each  of  the  proximate  constitneals 
added  together  will  be  found  to  100-191. 

The  fellowiag  is  aa  abstraA  of  Dr.  Hofmann's  com- 
munication to  the  Academy  on  the  corresponding  term  to 
benzoic  acid  in  the  naphthalic  series.  When  a  mixture  of 
four  parts  uf  naphthaline  of  commerce,  and  five  parts  of 
crystallised  oxalic  acid  is  submitted  to  distillation  in 
an  iron  pot,  the  cover  of  which  is  furnished  with  a  tube 
(the  kind  of  vessel  used  in  the  manufadurc  of  cyanide  of 
potassium),  water  and  naphthaline  come  over  at  the  com- 
mencement; soon  also,  an  oily  substance  winch  is 
not  slow  to  solidify  makes  its  apnearanoe.  This  oily 
substance  is  compoeed  of  aaphthyiformamtde*  naphthyl- 
oxamide,  oxalate  of  naphthylamioe,  naphthylamioe,  and 
water.  A  current  of  steam  removes  from  the  oily  produd 
notable  quantities  of  an  opaque  brown  oil,  ha\-ing  a  greater 
density  than  that  of  water.  The  analysis  of  this  body 
leads  M.  HofrtKinn  to  call  it  cyanide  of  naphthyl,  and 
proves  to  him  that  the  succession  of  transformations 
undergone  by  n.iphthylaminc  when  adted  upon  by  oxalic 
acid  is  quite  analogous  to  that  already  shown  in  the  case 
of  aniline  and  toiuidine.  The  purification  of  the  crude 
mixture  presents  no  difficulty.  Sioiution  of  the  oU  is  ether 
exclttdes  the  water ;  the  etherial  liquid  is  evaporated,  and 
tke  residue  ^tilled.  It  is  only  at  218^  or  aao'  that  the 
thermometer  Dec  omes  stationary  ;  the  portion  distilling 
at  this  temperature  soon  solidifies.  This  portion  is  shown 
hy  many  properties  to  be  naphthaline,  mixed  u  ith  a  sm.all 
quantity  of  a  substance  possessing  a  peculiar  aromatic 
odour,  and  boiling  at  a  higher  temperature,  'i'iic  point  of 
ebullition  soon  ri^cs  to  290'  and  300';  the  remainder  of 
the  liauid  distils  in  the  form  of  a  clear  yellow  liquid, 
which  becomes  a  white  crystalline  mass  when  leit  a  c<m« 
sidcrable  time  in  a  cold  placet  on  when  immersed  in  a 
freezing  mixture.  Once  solid^d  it  does  not  become 
fluid  again  at  tbe  ordinary  temperature.  Cmtalliaatioa 
from  alcohol  will  reader  the  body  pure.  The  alcoholic 
solution  mixed  with  water  deposits  the  oil  again.  The 
crj-stals  melt  ;>t33-5°;  and  the  substance  boils  a\]2cj&. 
This  new  crystalline  compound  corresponds  in  the  naph- 
thalic series  to  the  l)<-i);^oniCi ile  of  the  benzoic  f,4:ries. 
'1  he  formula  is  CnH^N.  I'or  this  body  to  be  placed 
among  the  nitrites,  it  ought  under  the  action  of  powerful 
metallic  hydrates,  to  fix  a  molecule  of  water  becoming  an 
amide,  which  by  absorbing  another  molecule  of  water 
should  give  rise  to  a  salt  of  ammonia :  experiments  upon 
these  pointa  have  confirmed  ita  poaitiaii.  If  the  nitrile  ia 
dissolved  in  alcokolie  soda,  only  trace*  of  aaunonia  are 
disengaged,  but  upon  adding  water  one  WCOgnises 
the  formation  of  a  new  compound. 
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The  cr}-stal8  deposited  are  little  soluble  iaalcobol,  and 
nily  mtlted  with  difficulty.    Purified  by  lepeated  ay>tal- 
JiMMM  bom  boiline  alcohol,  the  UMtfonad  presents 
itsdfiB  the  form  of  white  needles.    KnMytit  has  given 
the  formula  dHgNO.    The  produA  is  thus  derived  from 
the  nitrile  by  the  absimilation  of  a  molecule  of  water,  and 
is  flic  amide.    In  making  this  last  substaivce,  by  the  adlion 
ofioda,  ammonia  is  evolved,    it  is  only  necessary  to  add 
hydiuchloric  acid  to  the  alkaline  solution  to  precipitate  a 
dj'staUine   acid  resembling  in  its  properties,  vividly, 
KD20ic  acid.    This  precipitate  ean  be  obtained  quite  as 
mdUy  from  the  crude  nitrile,  by  treating  the  latter  with 
ttalrabotie  lolution  of  soda  until  ammonia  ceases  to  be 
mJved,  evaporating  the  alcohol,  and  decompoalng  the 
aDodioe  licjuid  by  hydrochhirje  add.  The  acid  it  purified 
hr  crystallising  from  alcohol,  or  better  from  boiling-water. 
The  pure  acid  crystallises  in  white  needles,  which  melt  at 
i&y .    At  a  higher  temperature  the  acid  sublimes  ;  its 
Oeihni;  point  is  300  .    The  acid  has  scarcely  any  odour 
or  taste;  gently  heated,  it  e.xhales  an  odour  analogous 
to  that  of  naphthaline  :  the  vapourti  excite  coughing. 
Solutions  of  the  substance  possess  a  slightly  acid  reaction ; 
titey  decompose  alkaline  carbonates  with  facility.  M. 
He6nann  proposes  the  names  menaptboxylic  acid  and 
asplttlialiao'carJmKylic— the  amide  and  nitriJe  uniuld  then 
bemenapbtbox^l-amideaiidmenaphftheBylnitrile.  ScYcral 
ult$  of  the  acid  have  been  made ;  the  composition  of  the 
lilver  salt  is  represented  by  the  formula  CiiH;..Ag02. 
The  Copper  salt  i*  a  green  precipitate,  the  lead  r  <li  .,  iilte. 
When  the  acid  is  distilled  with  caustic  baryta,  na[  ht,[ialme 
and  carbonic  acid  are  obtained — CjiHsOj  -  CioHs  +  COj. 
I14 parts  of  fused  nienaphthoxylic  acid  are  ground  with  5 
ptrU  of  perchiuride  of  phosphorus,  the  two  bodies  utt 
upon  each  other  at  once.    The  mixttue  i*  liquefied  at  the 
ordinary  temperature  ;  heated  modcnrtdjr,  hydrochloric 
add  and  oxychloride  of  phoephoms  are  pradoced.  The 
boding  point  rapidly  rim  to  300';  the  fradion  dtitiUing 
between  296"  and  298"  is  pure  menaphthoxylicj  chloride. 
Its  composition  is  C11H7OCI ;  it  comports  itself  like  most 
chlorides  of  the  aromatic  acids,    hxposed  to  the  air,  it 
absorb*  moi.'>turc,   and  is  gradually  transformed  into 
menaphthoxylic  acid;  addition  of  water  causes  the  readHon 
to  taM  place  instantaneously.    Treated  with  ammonia, 
the  chloride  furnishes  menaphthoxylamide,  possessing  all 
the  properties  of  the  body  obtained  by  the  atUion  of  an 
alcoholic  solution  of  potash  on  the  nitrile.     When  the 
diloride  ia  placed  ia<GonUA  with  an  alcoholic  solution  of 
sniliae,  a  white  crvitnHiae  tBMR  renlti.  This  compound 
is  CnHijNO.    The  adlotioo  of  aniline,  itqdaced  by 
naphthylamine,  yields   a   compound  of  the*  formula 
CjiHwNO.     In  treating    the  chloride  with  absolute 
alcohol,  a  compound  of  the  formula  CijHu^^j  i«  obtained. 

M.  Isnard  addressed  a  note  on  the  determination  of 
the  equivalent  of  aluminium.  The  process  employed 
consisted  in  attacking  the  metal  by  hydrochloric  acid. 
He  found  that  g  grammes  of  aluminium  attacked  by  pure 
hydrochloric  acid  gave  invariably,  after  calcination,  tjffm. 
of  slnnmiat  whence  he  conchides  that  g  should  represent 
thecfihralentof  a]nmiBtam»  hydrogen  being  unity. 


Solubility  of  Amorphous  Silica  in  Ammonia. — 
Silica  which  has  been  liberated  in  a  hydrous  form,  when 
allowed  contact  with  a  cold  aqueous  solution  of  ammonia 
ii:r  a  short  time,  is  sensibly  dissolved,  as  therein  demon- 
strated by  the  gelatinous  precipitate  the  solution  affords 
to  chloride  of  ammonium,  insoluble  in  cold  solution  of 
potash.  When  the  silica  is  reduced  to  the  anhydrous 
■lata,  even  bv  strong  ignition,  h  is  still  partly  soluble  in 
awwonia.  If  for  the  last  cxperiimot  a  gUM  vessel  is  used 
wUch  has  just  previously  been  in  contadl  with  hydro- 
chloric acid,  it  i^  necessary  to  allow  it  contact  with 
amsaoaia  or  caustic  alkali  for  some  time,  fur  the  purpose  of 
teaoving  the  silica  thefehjT  ttbtnM«d  OO  the  tntttCC  of 
tbs  glass.— W.  Skew 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Neurin  and  Siccalin. — Claus  and  Kccse  have  made 
some  experiments  on  sincalin  with  a  view  of  elucidating 
the  nature  of  its  relation  to  neurin.  After  a  careful  com- 
parison of  the  various  derivatives  of  the  two,  particularly 
of  the  chloro-platinate  aiMl  aurate,  the  authors  come  to 
the  conclusion  that  they  are  Identical.'— (yMim./r.  Ckm. 
cii.  24.) 

Naphthalene. — H.  Vohl.  Perfeilly  pure  naphthalene 
has  the  specihc  gravity  at  ig"  C.  I'i5i73  ;  it  fuses  at 
79°'25,  and  boiiu  at  217^  to  21b  .  The  fused  material 
absorbs  large  quantities  of  air,— that  is  to  say,  a  mixture 
of  nitrogen  and  oxjrgen  oootaimng  nearty  50  per  cent  ol 
oxygen, — which  escapes  again  on  cooling  just  before  solidU 
iication  takes  place.  Fused  or  boiling  naphthalene  is  a 
powerful  solvent  and  medium  for  crystallisation  for  a 
variety  of  substances,  as  sulphur,  phosphorus,  sulphides, 
iodine,  indigo,  &c.  As  regards  the  detedlion  of  naphthalene 
the  author  makes  use  of  the  following  readion  ;  to  naph- 
thalene is  added  nitric  nionohydrate,  the  mixture  diluted 
with  much  water,  the  precipitate  waiihcd  with  water, 
finally  with  diluted  alcohol  (i  alcohol  of  90  per  cent, 
3  water),  the  residue  mixed  with  a  few  drops  ot  aqueous 
poiassic  hydrate  and  sulphide,  and  evaporated  to  dryness ; 
this  teaidne  on  addition  of  alcohol  gives  a  brilliant  violet 
tinAnre.— (/ifU  ciL  tg.) 

Double  Chloride  of  Thallium  and,  Iron.^ — Wohler. 
When  freshly  precipitated  and  still  moist  thallic  chloride  is 
added  toa  concentrated  solution  of  ferric  chloride  contai n- 
ingtnuch  strong  chiorhydric  acid  in  excess,  ared  precipitate 
is  formed,  the  composition  of  which  is  3TICI  •  Fe^Clj. 
Another  way  for  preparing  this  compound  consists  in 
fusing  thallic  chloride  in  the  vapour  of  ferric  chloride. 
The  double  chloride  dissolves  in  hot  strong  chlorhydric 
acid,  and  separates  on  cooling  in  red  prismatic  crystals. 
Water  decompoaei  it  immediately,  throwing  down  whita 
thallic  chloride. — {Am.  Chtm.  Pharm.  cxltv.  25a) 

Cerium. — Wuhlcr.  On  fusing  the  chlorides  of  the 
cerite  metals  with  sodium,  globules  of  reduced  metal  are 
obtained  which  seem  to  consist  principally  of  cerium; 
the  colour  of  the  metal  is  between  that  of  iron  and  lead* 
and  it  is  nearly  as  sofk  as  lead ;  its  spediic  gravity  is  about 
5*5.  If  a  globule  is  heated  suddenly  to  a  high  temperature 
in  a  blow'pipe  flame  oombastlon  takes  place,  accompanied 
witli  an  explosion,  and  sparks  of  most  intense  luminosity 
are  thrown  out.  I'Vom  the  portion  of  the  flux  in  which  the 
metal  is  found  imbedded,  a  glittering  dark  purple  crystal- 
line powder  may  be  isolated  by  digestion  with  water;  this 
compound  is  an.° oxychloride  of  cerium,  its  composition 
being  represented  by  the  formula,  CeCl  -t-  2  CeO.— (/iitf. 
cxliv.  251.) 

Determination  of  Ammonia.— O.  Meister  shows  that 
ammonia  or  its  salts  when  in  a  greatly  diluted  state,  as 
in  waters  for  example,  may  be  successfull  .  1.  ti  muned  by 
evaporating  one  or  two  litres  of  the  solution  m  question 
wiiii  tile  addition  of  about  5  grammes  of  sulphuric  acid, 
and  ilifiiiUiiig  the  residue  with  a  solution  of  t>odic  hydrate, 
previously  boiled,  into  sulphuric  or  chlorhydric  acid  of 
known  strength. — {Naturf.  Gaellick.  Zurich,  1867,  172.) 

Distillation. — P.  Pellogio  describes  a  contrivance  by 
means  of  which  the  troublesome  "bumping"  peculiar  tu 
certain  liijuids  when  under  distillation  may  be  entirely 
prevented.  It  consists  of  a  glass  tube  as  wide  as  practicable, 
inserted  through  the  tubulus,  and  reaching  nearly  to  the 
bottom  of  the  retort,  and  having  the  upper  end  bent  at  a 
right  angle,  and  drawn  out  to  nearly  capillary  dimensions, 
thus  establising  a  communication  between  the  outer  air 
and  the  interior  of  the  retott.  With  the  help  of  thia 
arrangement  such  Bqnids  aa  tnethylie  alcohol,  sulpfaaffe 
acid,  petroleum  residues,  &c.,  distil  as  smooth^ aa  MCOliel 
or  water.— U«i/ifAr.  Analyt.  Chew.  vi.  396.)  „  . 
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*  Acrolein.— A.  Claus.  If  a  Mltttion  of  potasuc  hydrate, 
alcoholic  or  aqueous,  ia  aatunted  wiUi  acrolein,  and 
eulphmic  add  be  added,  a  precipitate  of  hexacrolic  add  is 
obtained,  and  from  the  mother  liquor  acrylic  acid  may  be 

distilled  ofT.— f.V.i/r(^/.  Gfsellsch.  Freib.  i.  Br.  1867.) 

Oxidation  of  Amylic  Alcohol.— A.  Claus.  In  a 
cylinder  were  piactd,  without  mixing,  nitric  acid  (specific 
gravity  r'5),  water,  and  amylic  alcohol.  After  about  lour 
months  the  Rmell  of  the  alcohol  had  disappeared,  that  of 
amylic  valerianate  having  Uken  ita  place.  The  mixttire 
was  then  diluted  with  water  and  half  of  it  distill*^  ofl^; 
the  dittiliate  consisted  chiefly  of  the  ether,  aod  the  residue 
on  further  concentratioB  eave  off  nracb  nitric  add  vapour, 
and  on  cooliag  leparated  orystala  of  eaalic  add.— (/Afrf. 
1867.)  ^ 


CORRESPOriDEiSCE. 


PRBSBRVATtOK  OP  UBAT. 


To  Iht  Editor  of  the  CkemUal  Ntws. 
Sir,— Having  worked  in  coajundioii  with  IW.  Gamgce 
at  the  developntet  of  the  meat  ptetcrving  proeeia,  I 
can  anawer  for  him  the  inqniriea  of  your  correspondent. 
The  sheep  sent  over  from  England  were  preserved  in  sub- 
Btantially  the  same  way  as  the  meat  mentioned  in  the 
Chemicai,  Ni.ws,  vol.  XV.,  p  133,  viz.,  by  treatment  wiih 
carbonic  oxide  and  sulphurous  acid.  The  carcases  wi-tc 
whole,  and  merely  packed  in  wooden  bo.ies  coiuaitiiiiR 
soft  material  to  prevent  bruising.  The  di  t.-»;U  of  the  pro- 
cess are  of  course  given  in  tlie  Enslisii,  United  States, 
and  other  patent  specifications,  to  which  I  must  refer  aii 
aeeldag  idmrtnation,— I  an,  ftc., 

Waltm  NoBir  HAmTLzy. 

UaiahjObiasC 


ROYAL  SCHOOL  OF  MINES. 


To  tht  Editor  of  tht  Chmieat  Newt. 

— In  his  last  letter,  "  .\.  L.  E."  propoL^es.  i;.'  f-tnsatil. 
a  change  in  the  curriculum  of  this  School,  to  w  hich,  it 
appe.\:s  to  nie,  niuth  j:re;iter  priimnier.ee  is  due.  I  refer 
to  the  p.issage  in  which  he  mentions  the  desirability  of 
incrcaHini;  tlie  present  staif  of  pfOliMMtS  by  tWO,  Vjjl.,  on 
botany  and  mathematics. 

When  the  late  Professor  Forbes  was  alive,  the  tenures 
of  general  natural  history  were  rightly  named,  inasmuch 
as  they  included  both  looiosr  and  botany  ;  but  Professor 
Huxley,  his  successor,  does  not  include  botany  in  his 
course.  Now,  I  suppose  none  would  blame  the  Cooodi 
for  preferring  such  a  man  as  Professor  Huxley  to  another 
of  infitriortuentt'who  wioutd  include  bothsubieas;  and 
had  the  Coundl  mwlenMnted  their  cletf  on  01  Professor 
Hoxtey  to  the  chair  of  toology  by  another  eledtlon  to 
the  botanical  chair,  all  would  have  been  satisfied.  As  it 
is,  however,  the  whole  of  the  botany  taught  in  this  School 
is  limited  to  the  lertures  on  p.theontologyi  wlwn  it  ia, 
ex  v.rcissilnti-,  only  bficily  treated. 

Such  a  step  would  be  a  boon,  not  only  to  the  students 
of  this  school  (for  then  I  should  have  little  excuse  for  thus 
trespassing  on  your  columns),  but  to  the  whole  mas.s  of 
London  ."^ttidcnm.  For  as  the  present  course  on  zoology-, 
ye.irlv  dcli\  ercd  bv  Professor  Huxley,  is  unequalled,  I  think 
1  may  with  safety  say,  m  the  British  Islands,  so,  I  suppose, 
would  it  be  the  case  unth  the  botanical  lefiures.  The 
difficulty  of  obtaining,  at  the  present  time,  any  course  of 
ledures  on  this  subie(fk,  which  goes  into  the  science  at  all 
deeply,  ia  too  well  iwowo  to  those  who  have  tried  to  find 
Mcb  Mdai«i»  to  need  comment  Ihim  me* 


I  find  that  Ae  lenstb  of  my  letter  forbids  me  entering 
into  detail  on  the  subjeA  of  the  mathematfcal  course ;  I 

therefore  leave  it,  and  with  less  regret,  since  the 
relations  of  mathematics  to  physics  and  mechanics  are  so 
very  apparent. 

1  \vill  not  waste  your  space  hy  apologies  for  trc«.p.Tssing 
thereon  ;  and  thanking  "  .\.  L.  H."  for  raising  the  dis- 
cussion, and  yourselves  for  so  kindly  opening  yoat 
colnmna  thcntoi— 1  ami  ftc^ 

An  BuiBiTioxBS,  R.S.U, 


THB  FSBMANGANATB  WATER-TEST. 

Tu  the  Editor  of  the  Chemical  Nttvs, 

Sir,— Will  you  permit  me  to  make  a  fewofaaervattone  ea 
the  paper  which  Appeared  in  your  anmber  of  the  27th  of 
Maiehf  on  the  nature  and  cnmlnation  of  the  organic 
aM.ttBr  ia  potable  waters  ?  It  is  from  the  sanitary  point 
of  view  that  I  propose  to  consider  the  subjed,  because,  as 
was  remarked  oy  the  author  of  that  paper,  it  i!<  the  fitness 
or  unfitness  of  water  for  drinking  purposes,  and  the  quality 
and  efle^s  on  i"  1  r  xhh  of  the  organic  matter  contained 
in  water,  rather  ihan  its  qu.intity,  w  hich  are  the  points 
that  give  importance  to  the  subject. 

ijome  seventeen  years  .Tgo  Professor  Forchhammer.  of 
Copenhagen,  proposed  to  estimate  the  quantity  of  soluble 
organic  matter  in  water  h\  permanganate  of  potash. 
After  a  considerable  lapse  of  time  his  proposal  was  ex- 
tensively adopted  and  relied  upon  by  some  chemists,  as  a 
me.ins  of  volumetrically  determining;  the  amount  of 
organic  impurities  present  in  water.  Subsequent  observa- 
tions have,  however,  demonstrated  that  for  the  purpose 
of  estimating  the  quantity  of  orgaaic  matter  contained  in 
water,  permanganate  of  potash  cannot  be  relied  upon. 

In  the  Bieantime  (soms  twelve  years  ago)  Mr.  Condy,  of 
BatteffiCA,  having  discovered  the  dJeiafeding  properties  of 
the  alkaliiie  permanganates,  proposed  to  J^fOr  ate  a6ln> 
tion  of  those  salts  (Condv's  Fluid)  to  the  determination  of 
the  quality  of  the  soluble  organic  impurities  of  potable 
waters,  and  succeeded  in  satisfadorily  demonstrating 
that  his  method  was  not  only  a  quick  and  ready,  but 
likewise  a  reliable  sanitarv  test  tor  soluble  organic  matter 
in  water.  Ha%ing  been  adopted  in  several  of  the  public 
ser\  ices.  and  used  extcnsivelv  amon;;  medical  men  during 
a  pcTiod  of  manv  yearo,  his  proct^ss  must  be  considered 
tumly  est.ibltshed.  1  could  mysell'  det.iil  many  striking 
proofs  of  the  sanitary  value  ol  thi^  test  which  have  come 
under  my  notice  in  the  course  of  my  experience  as  a 
ledurer  on  hygienic  subjects  at  various  institutions 
throughout  Great  Britain,  but  will  confine  myself  to 
a  recent  instance.  Having  been  supplied,  tfafong^ 
the  kindness  of  Dr.  Gimson,  with  specimens  of 
water  from  all  the  wells  of  Terling,  I  easily  detedied 
the  infeAed  waters  by  this  test  alone,  end  on  haadiog  him 
my  retnlta  they  were  found  to  be  exaAly  borne  oat  vy  his 
expcriencA  of  the  eowse  taken  by  the  nerioua  epidemic 
of  typhoid  fever  which  has  been  prevalent  there  during 
the  last  three  or  four  months. 

While,  therefore,  permanganate  of  potash  has  been 
found  comparatively  worthless  for  estimating  the  quan- 
tity of  organic  matter  in  water,  its  value  as  a  quick  and 
ready  sanitary  test  for  the  (|uality  of  the  organic  im- 
purities  of  potable  waters  has  been  placed  beyond  doubt. 

It  would,  consequently,  seem  to  me  that  the  w  ay  :ii 
which  the  question  of  the  utility  of  the  permanganate  test 
has  been  dismisBed,  in  the  paper  under  consideration,  is 
calculated  to  nropagaic  error  and  to  discredit  one  most 
useful  and  reliable  application  of  it,  for  showing  inadequate 
reason  that  another  and  totally  difTerent  uwiication  has 
proved  to  be  faulty  and  comparative  WOrtaiMA. 

Tiie  study  of  the  tSoSt*  of  pcrmangnnatt  on  organic 
matter  abowe  tluti  a$  a  nik,  it  aft*  wi»  iptat  rapidity  on 

Digitized  by  \^OOgle 


April ).  f m. 


ST} 


DetuHon  cf  AdulUraled  Flour* 


such  matter  when  in  a  putrescent  oi  ofTcnsive  state,  but 
aUmrlv  od  •omul  or  banulcM  organic  auhitancea.  Thus  its 
MiBplete  adion  upon  water  miiwd  with  pure  organic 
natter  would  be  a  matter  of  daya ;  whereat,  on  the  other 
band,  if  the  sample  be  allowed  to  stand  till  decomposi- 
tion sets  in,  tlu-  pcrn-.anganati;  would  ad  with  <,'Ttat 
rapidity  on  the  dLCdrnpobcd  portion.    Dr.  Angus  Smith,  in 
a  p-mpiikt  on  this  subject  privately  printed  and  circulated 
f^ut  r.nt  puhlit.hcd.  so  far  as  I  am  aware),  says :  "The 
(j:j;aaic  ni.ittcr  whitli  decomposes  the  chameleon  in  a 
minute  or  two,  must  be  carefully  noted ;  but  generally 
ttoe  Is  a  greater  quantity  which  decomposes  very  slowly: 
Ibe  letult  obtained  for  the  latter  ia,  I  believe,  of  less 
value.  Gcoeially  oooaideraUe  pemanmcy  i«  ohtaiaed  in 
ten  or  fifteen  minutet;  then  the  alow  decomposition 
begins  of  quite  another  quantity  of  organic  matter,  re- 
quiring hours  or  even  d.ij's.    1  he  amount  decomposed 
instantly  is  a  true  measure  of  the  putridity."  It  is  a  n'.ost 
important  matter,  therefore,  in  considering  the  at'tion  of 
peimanganatc  on  water,  to  keep  clearly  in  view  these 
>c:'.cr.il  actions  which  adually  give  the  real  practical 
value  to  that  substance  as  a  te»i  fur,  and  destroyer  of, 
dangerous  organic  matter.    It  aflbrds  the  most  rapid 
and  ready  mode  of  -  detei^tiag  the  offensive  and  dange- 
rous subalancett  while  it  leave*  the   inofFensive  and 
bannleaa  matters  comparatively  uotuiiched.  It  i»  evident 
that  when  a  speedy  teat  for  the  existence  in  water  ofiin* 
pwitiea  to  which  the  origin  of  disease  in  a  household  may 
M  doe,  a  reagent  is  not  wanted  which  would  expend  its 
chemical  forte  on  such  harmless  matters  as  sugar,  gum, 
surch,  and  the  like,  but  one  \\  hich  can  seek  out  and  reveal 
ofliensive  organic  substances,  which,  in  the  words  of  the 
paper  in  question,  are  often  of     such  deleterious  nature, 
that  our  ideas  of  the  most  virulent  matter  fall  short  of  the 
horrible  results  that  these  invisible  poisons  can  accom- 
plish." 

By  turning  to  the  CHnilOU.  Mxwa  of  the  7th  of 
February  last,  it  will  be  seen  that,  as  m  meeting  of  the 
Manchester  Literaiy  and  Philosophical  SoeieQr,  Dr.  Aneus 
Smith  confirmed  his  above-stated  views,  by  declaring  that 

"the  condition  of  organic  matter  in  wa'._;  in  Ve  estimated 
for  sanitary  purposes  sutiiciently  by  pcrnjanganate  of 
poush,"  whioi  IS  precisely  the  pn^osilion  fint  advanced 

by  Mr.  Condy  ten  years  ago. 

Some  little  time  since  Professor  Attfield  published, 
tltrough  the  medium  of  the  Tmu-s,  a  somewhat  ingenious 
method  of  recognising  puUutioB  in  water,  by 
of  tlie  icoee  of  smell.  But  the  time  required  by 
this  method  ia  lometinee  so  great,  and  the  nose,  especially 
anoegperaone  who  have  not  been  used  to  discnminatc 
&tat  odours  by  the  olfaAoiy  organ,  is  so  infertbr  to  the 
eye, that  were  it  even  more  accurate  and  reliable  than  it  is, 
Professor  Atttield's  lest,  though  well  worth  knowing  as 
in  txcellent  make  shift  m  certain  exceptional  casey,  may 
be  set  aside  as  having  nothing  to  recommend  it  for 
oocaaioBt^I  an,  Ac.» 

John  Muter. 

Author  of  "  The  Alkalin*  PcnaangaoiUcs 
•od  tbcir  Msdkiasl  Uiss." 

Tsnase»  March  joth,  ms. 


OSTfiCTlON  OF  ADULTERATED  FLOUR. 


•To  tk(  Edilor  of  th«  Chmleet  News, 

8i«,— Your  querist,  "  Q.,"  asks  for  a  method  of  deteAing 
the  adulteration  of  wheaten  flour  with  the  flour  of  the 
Kcds  of  the  leguminosx,  i.e.,  beans,  lentils,  peas,  &c., 
otter  than  the  detedion  of  the  diifercncc  of  the  starch 
Moles  of  the  latter  meals  by  means  of  the  microscope. 
The  wheaten  flour  Euspe<flcd  to  be  thus  adulterated  is 
into  a  paste  with  water,  the  paste  is  placed  m  a 
I  Cloth  and  it  lowadtd  under  «  conauuit  itream 


of  fresh  water,  until  the  water  runs  off  quite  limpid ;  in 
other  words,  ail  the  starch  and  matters  aoloUe  in  water 
are  washed  out,  and  the  gluten  is  retained  in  the  cloth. 
The  following  points  deserve  to  he  noticed 

{a)  \Miether  the  paste  does  not  emit  a  pecutSar  smell 
not  met  with  in  paste  made  with  un.ithiheratcd  flour, 

(b)  Whether  it  exhibits  a  peculiar  fatty  appearance. 

((-)  Whether  the  wator  does  not  ezfaiDit  a  soapy 
appearance, 

((^i  \Vliether  the  pluten  wliich  remains  on  the  cloth 
exhibits  the  proper  degree  of  toughness  and  elasticity, 
so  charafteristic  of  the  gluten  from  pure,  sound,  wheaten 
flour. 

The  water  which  has  served  for  washing,  is  coIIeAed,' 
and  aiicr  having  been  well  and  vigorously  stirred  up,  ie 
dividedintotwo  equal  portions.  One  of  these  is  leftstanding 

exposed  to  a  temperature  of  from  70°  to  86"  F.,  in  order 
to  try  whether  foul  fermentation  does  not  set  in ;  this 
does  ttot  take  place  at  all,  in  case  the  flour  under  ex- 
amination, and  treated  as  dc&ttjbed,  were  sound  wheaten 
flour,  since  in  tliat  ca<!e  only  ladlic  acid  is  formed  under 
the  conditions  jubt  alluded  to ;  the  other  portion  of  the 
water  is  first  diluted  with  some  distilled  water,  rendered 
alkaline  by  the  addition  of  some  liquid  ammonia.  The 
fluid  is  then  left  quietly  standing,  until  all  the  starch  hai 
settled  down,  is  next  filtered,  ia  then  submitted  to  evapora- 
tion on  a  water*bath,  until  a  kind  of  pellicle,  or  skin,  ie 
observed  to  be  formed  on  its  surface;  it  is  then  cooled 
down,  filtered,  in  order  to  separate  coagulated  albumen, 
w  hile  to  the  clear  filtrate  next  acetic  acid,  in  slight  excess, 
is  added.  If  the  addition  of  ilii.s  acid  causes  a  preci* 
pitate,  it  is  possible  that  such  might  be  due  to  the  presence 
of  le^min,  owin^  to  the  adulteration  of  the  wheaten  flour 
by  means  of  the  pround-up  seeds  of  lej^uminos.T;  ;  but 
since  the  precipitate  might  be  due  to  immixtures  in  the 
wheaten  flotir  of  hocK-wheat  meal,  colsa-cake  meal, 
indian-corn  meal,  or  even  accidental  presence  of  chloride 
of  sodium,  it  is  requisite  to  cotled  the  precipitate  on  a 
filter,  to  wash  it  with  warm  distilled  water,  and  to  anbmii 
it  to  the  following  tcate  9— 

(a)  To  observe  whether  it  it  cotourleaa,  and.  devaid  of 
smell  and  taste. 

ib)  Whether  oo  diylng  it  become*  horny,  hard,  and 

translucent. 

li  l  Whether  it  is  tin^jed  blue  by  iodine, 

(tJ)  Whether  it  it,  or  is  not,  soluble  in  hot  or  cold 
water. 

(t)  Also,  insoluble  in  alcohol  (pure  alcohol,  not  methy* 
lated  spirit). 

(/)  Soluble  in  a  weak  eolutioo  of  caoaiic  potaas*  ill 
ammonia,  and  preeipitaMe  tbetcfteas  bgr  meana  of  hydro* 
chloric,  nitric,  and  a«etic  adde,  all  of  which  KaAione  lefer 

to  legumin. 

The  precipitate  or  sediment  of  the  washings  of  the 
flour  under  examination  is  next  divided  into  two  portions  ; 
the  smaller  of  the  tw  o  portions  is  again  di\  ided  into  two 
parts,  and  to  one  of  these  is  added  a  solution  of  caustic 
potassa,  containing  10  per  cent  solid  alkali,  while  to  the 
other  is  added  some  dilute  hydrochloric  acid;  in  both  in.> 
stances  the  starch  is  by  these  meant  disatrfved,  and  if  some 
of  the  fluid  is  placed,  under  proper  condititms,  under  a 
micioecope  with  a  magnifying  power  of  300,  there  will, 
in  case  any  meal  of  peas,  beans,  lentils  had  been  pre<icnt, 
be  seen  the  remnants  of  the  broken-up  cellular  tissue 
peculiar  to  these  seeds,  and  exh-biting  a  peculiar  net-like 
texture.  The  larger  portion  of  the  sediment  may  be  care- 
fully washed  out  with  water,  so  as  to  obtain  six  different 
wash-waters,  all  depositing  sediments  of  starch,  the  last,  or 
•ixth  of  w  hich  w  ill  contain  the  peculiar  starch  of  the  seeds 
justalludcd  to.  Fresenius  has  called  attention  to  a  peculiar 
dilTerencc  in  the  ash  of  the  wheaten  meal,  or  flour  sus- 
peAcd  to  be  adulterated  with  leguminosse  seeds.  Such 
ash  is — xst,  deliquescent ;  and,  its  aqueons  solution  tinges 
turmeric  paper  brown :  3rd,  there  will  appear,  on  addUion 
of  nitrate  of  silver  aoltttion  to  each  ash.  a  prccipiute  of 
chloride  of  «lver  which,  on  espesufe  to  daylight,  heceme* 
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discoloured.  Pure  and  sound  wheaten  flour  Joes  not  con- 
tain any  chlorides  at  all,  and  though  the  sohition  of  its  ash 
yields  a  precipitate  with  nitrati.-  of  siher.  that  precipitate 
remains  unchanged  by  ex]n)fiure  tu  daylight.  Reddened 
litmus  paper  is  rendered  blue  when  brought  into  conta^ 
'with  the  solution  of  the  ash  of  pure,  sound  wbeaten  flour, 
but  turmeric  paper  renwins  unchanged.  Louyct  Anther 
observes  that  the  quantity,  also,  of  the  ash  may  serve  as 
a  criterion  ;  dried  old  wheaten  flour  only  yields  i  percent 
of  ash,  rye  meal  about  the  Mtne;  but  the  meal  of  peaa 
and  beans  yielda  never  lew  than  3  per  cent;  the  addition 
therefore  of  even  10  per  cent,  by  weigbt,  of  meal  of  peas 
or  bean*  to  wheaten  floor  win  •enaib^  a]t«r  the  quantity 
of  ash  the  latter  ought  to  leave  bebmd  on  indneratioo 
executed  with  proper  care. 

It  may  therefore  be  assumed  that,  if  wbeaten  flour 
yields  more  than  one.  b-jt  below  two  per  cent  of  ash,  it  is 
adulterated  with  meal  of  peas,  Ac.  since  an  intentional 
adukcration  with  metallic  or  earthy  matters  will  almoHt 
always  be  ao  earned  out  ai  to  bring  the  aab  Ust  above 

t  per  cent. 

Donny  states  that  if  wheaten  flour  is  adulterated  with 
the  meal  of  white  beans  (haricot  beans),  or  with  that  of 
lentils,  provided,  however,  the  quantity  thereof  be  not 
below  5  per  ceot»  and  such  meal  is  so  placed  in  a  deep 
porcelain  basin  a»  to  cover  with  a  slight  thin  layer  the 
sides  of  such  vwael,  while  the  bottom  is  left  uncovered, 
that  then  when  fir^t  a  few  drops  of  stnn^  nitrie  acid  are 
allowed  to  evaporate  from  the  bottom,  and  Immediately 
after  lome  afl)mooia,reddia|i  spednwlll  malco  their  appear- 
ance in  the  flour  akmg  the  sides  of  the  vessel,  which  red 
specks  indicate  the  presence  of  the  meal  of  these  two 
substances.  A  better  test  is  to  exhaust  the  suspeded  flour 
with  pure  warm  alcohol,  to  evaporate  the  latter,  to  treat 
the  alcoholic  extract  with  t  tlier,  and  to  expose  the  residue 
thereof,  wliile  air  has  free  access  to  the  vapours  first  of 
nitric  acid  next  of  .Tinnionia.  the  residue  will,  if  either  the 
meal  of  white  beans  or  lentils  had  been  present  exhibit  a 
benuUful  nmanmtli  pinic  colonratioa^l  am,  Ac, 

Dn.  A.  AoMANi. 

 — ^ — 

MISCELLANEOUS. 


SeleA  Committee  on  Scientific  Education.— In  the 
House  of  Commons  on  Triday  last  on  the  motion  of  Mr. 
S.imuelson  it  was  agreed  that  the  Select  Committee  on 
Scientific  Instruction  do  consist  of  iS  members  : — Mr. 
Acl:ind,  Mr.  Aieroyd,  Mr.  Uagnal),  Mr.  Baieiey,  Mr.  Henry 
Austin  Bruce,  Mr.  Bcrecroft,  Lord  Frederic  Cavendish, 
Mr.  Dixon,  Mr.  G raves,  Mr.  Gregory,  Mr.  Thomas 
Hughes,  Sir  Charles  Lanyon,  Mr.  M'Lagan,  Lord  Robert 
Montagu.  Mr.  Edmund  PotteTt  Mr.  Powell,  Mr.  Read, 
nnd  Mr.  Samoetion.— TjsMt. 

Modem  Physical  Science. — The  following  forms  the 
conclusion  to  a  course  of  IcAurcs  on  "  Heat,"  recently 
delivered  at  Eton  College  by  Mr.  G.  F.  Rodwell.  "I 
have  said  much  in  the  foregoing  le^ttrps  concerning  the 
motions  possilde  to  particles  of  matter,  bcc.iuse  I  have 
.wished  to  tmpresi  vpon  you  the  fad  that  physical,  science 
it  daily  becoming  more  and  more  a  science  of  kinetics, — 
n  science  which  reaolvea  the  dited  a^ing  causes  of  pheno- 
mena into  motions  of  particles,  variety  of  form  being 
induced  by  variety  of  motion.  We  have  done  with  im- 
ponderable fluids,  their  media,  subtle  essences,  and  with 
all  the  me.uiin^^less  terms  which  have  from  time  to  time 
been  proposed  to  desij^nate  the  so-calkd  Physical  Forced. 
W'e  now  re<,ard  them  as  attributes  of  matter,  inseparable 
from  matter ;  as  aciiuns  possible  to  small  particles, 
whetlier  thcN-  be  cxtrcmcly  CXteniled  as  in  the  ether  which 

pervades  space,  or  comparatively  dose  together  as  in  the 


metals.    Forces  diflier  from  each  other  either  because  the 
velocity  of  the  motion  which  constitutes  them  varies,  or 
bccau.^e  the  motions  themselves  differ  in   form.  All 
matter  possesses   motion.    We  have  seen  that  If  we 
increase  one  kind  of  motion  to  a  certain  extent  the 
substance  possessing  it  becomes  what  we  call  hot,  while 
if  that  motion  be  further  increased  light  appears ;  hence 
the  inference  that  the  motion  called  light  is  an  tntensiiied 
form  of  the  motion  called  heat,  that  is  that  the  difTerencn 
is  one  of  velocity,  not  of  form  or  charader.  Amiin  we 
have  seen  that  the  motion  of  heat  interferes  with  ths 
wopapttion  of  the  motion  called  dearicity ;  hence  the 
inference  that  the  one  notion  dtftrs  in  form  and 
charaAer  from  the  other,  and  not  simply  fas  in  the  case 
of  heat  and  light)  in  velocity  unaccompanied  by  change  of 
form.    We  can  readily  comprehen:!  cl  I  ;  if  we  bear  in 
mind  that  the  particles  of  a  mass  of  nsaiter  moving  with 
a  certain  kind  of  motion,  cannot  so  readily  assimilate  a 
motitm  of  a  dilTerent  kind  as  if  they  were  at  rest  at  the 
time  of  its  inception,  or  as  if  the  new  motion  u'ere  similar 
in  form,  and  differed  only  in  vekicity.    In  the  study  of 
physical  science  we  must  apply  that  which  wc  know  of 
the  movements  of  visible  masses  of  matter  to  the  move- 
ments of  unseen  particles :  we  must  construe  occult  and 
invisible  anions  by  the  aid  of  visible  and  known  actions ; 
it  is  thus  alone  that  we  can  form  any  ideas  of  the  nature 
of  the  motions  which  appertain  to  the  small  particles  fif 
matter.  This  Is  the  basis  of  a  true  kinetic  system.  In 
oonnedion  with  the  focnution  eS  snch  a  system  I  aa 
conatrained,to  meotk»  mm  who  k  too  little  recognised  in 
the  present  day.  A  man  who  possessing  illimitable 
capability  and  almost  universal  knowledge  had  yet  learned 
to  guide  his  intcllcdl  by  recognised  laws  of  thou^^ht  :  to 
maker  it  accurate,  and  subtle,  and  profound,  and  infinitely 
calm  in  its  immensity.  .\  man  habituated  to  intense  medi- 
tation, to  exad  mathematical  reasoning,  to  a  careful 
observation  of  nature.    Lucid  in  his  mode  of  thought, 
sound  in  his  judgment,  he  \s  as  aiftuated  by  a  pure  love  of 
truth,  by  a  desire  to  produce  a  le^^itim.-ite  familiarity 
between  mind  and  matter,  by  a    and  admiration  amount- 
ing almost  to  reverence  for  the  wonders  w  rought  in  th« 
Universe.    I  speak  of  Rene  Descartes,  the  founder  of  the 
first  comprehetisive  kinetic  system ;  the  founder  of  a 
physical  philosophy  which  is  the  ancestor  of  that  into 
which  we  are  now  merging.   Our  recent  ph>-sical  philo* 
sophy  may  almost  be  called  oeo-Cartesianism.   In  con- 
clusion, I  will  ask  you  to  bear  in  mind,  that  although  the 
forces  ^  Nature  undeigo  perpetual  transformation,  there 
is  in  all  cases  nn  equivalence  of  transformation.  We 
know  that  if  we  have  a  masa  of  matter,  A,  moving  with  n 
definite  %'«tocity,  we  can  so  dispose  this  wftion  that  it  may 
appear  in  a  mass,  B,  as  motion  of  another  kind,  but  of 
precisely  equ.d  value  ;  we  know  also  that  if  a  mass  mo\  es 
with  a  certain  v  elocity,  the  sum  of  its  aiflion  may  be  tn;Iy 
represented  by  a  smaller  m.iss  moving  with  a  greater 
velocity,  or  by  a  lnri;er  mass  moving  with  a  less  velocity. 
It  is  thus  « itli  the  forces  of  N.iture  :  a  definite  amount  of 
a  force,  .\,  if  it  be  transmuted  into  a  force,  H,  appears  in  one 
definite  amount  truly  representing  A,  and  competent  to 
assume  the  form  of  A ;  or  let  a  force.  A,  be  transmuted  into 
other  forces,  B,  C,  D,  and  although  A  has  assumed  so  many 
different  a^ons,  the  totality  of  its  aQion  still  prevails,— the 
diverse  forms  arc  capable  of  being  re-transmuted  into  the 
original  form.    A  latent  force  is  like  a  compressed  spring, 
it  is  in  a  condition  of  potentiality.   Whether  a  force  be 
adtne  or  at  rest  it  represents  the  same  amount  of  aOion 
it  difl'c-rs  only  in  this,  that  while  it  aAa'it  ytddn  op  its 
individuality  of  form,  whereas  while  it  Is  at  rest  it 
maintains  its  individuality  of  form.    The  forces  which 
produce  the  phenomena  of  the  Universe  move  in  a  circle 
which  is  never  broken.    There  is  an  eternal  round  of 
than^e.    A  t'orce  altered  in  form,  and  apparently  caused 
to  disappear  in   inducing  natural  phcnon-.ena  becomcss 
force  of  anoth(  r  kind,  sometimes  aAual,  sometimes  poten- 
tial. 'Die  phenomena  of  the  Universe  arc  theneammtof 
transformed  fores."  Digitized  by  Google 
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TMp«do  Experiments. — A  short  time  ago,  a  trial 
WM  iBMe  00  bovd  H.M.S.  Lightmi$ig,  at  PembrDke«  in 
tike  pmenee  of  some  of  the  memben  of  the  Floating 
Otstrudion  Committee,  of  Captain  Harvey's  new  tea 

torpedo,  which  gave  great  satisfaAion.    As  a  distindl 

private  experiment,  a  small  torpedo,  charged  with  20  lbs. 
of  a  highly  explosive  agent  (equal  to  about  100  lbs.  of  gun- 
powJerl,  the  invention  of  Mr.  Horsley,  scientific  chemist, 
t»f  Cheltenham,  but  formerly  of  I'ortsmouth,  was  brought 
in  contad  with  a  vessel,  which  was  instantly  and  totally 
destroyed  with  a  grand  efTed^,  the  report  of  the  explosion 
being  heard  for  milct  round  Pemoroke.  There  is  no 
doubt  about  iu  being  one  of  the  most  deatnidtva  cajpnes 
of  war  yet  invented,  and  will  make  short  work  of  an  enemy. 
—JliX'ils  Telegraph  and  Sussex  Chr^rrrtr 

Applying  Charcoal  to  Sewer  Ventilators. — In  a 
recent  number  we  gave  an  abstraft  of  the  report  to  the 
Metropolitan  Board  of  Works  "  On  the  Ventilation  of 
Sewers,"  by  Dr.  Miller.  Our  attention  has  iloce  been 
calhd  to  tlw  biSt  that  ao  wAy  n  i86St  the  prapoaal  of  Or. 
Wller  had  already  been  ■acceetftilly  earned  out  In  the 
City  of  London  by  Dr.  Lcthcby  and  Mr.  Haywood.  The 
distrid  experimetsted  upon  w.is  in  the  liastcrn  portion  of  the 
City  of  London,  comprising  a  sp.icc  of  about  fifty-nine 
acres,  with  about  1,700  houses,  and  about  14.000  inhabi- 
tants. Wood  charcoal  was  employed,  broken  into  pieces 
01  the  size  of  a  filbert.  It  was  packed  closely,  but  without 
compression,  upon  thi;  11  as  trays;  and  each  tray  held 
abont  Xj>.  Iba.  of  cbarcoalt  malung  altogether  6}  lbs., 
4iitfibated  over  the  lix  tnyi  of  each  air  filter.  The 
eipgfawgt  vaaeominenced  on  the  X4th  of  Jnly.  186a,  and 
CQMioaed  for  a  period  of  nither  more  thim  eighteen 
nonths.  The  general  conclusions  from  these  experiments, 
and  from  the  consideration  of  collateral  evidence  are :  —that 
diy  charcoal  in  the  presence  of  atmospheric  air  is  a 
powerftil  means  of  destroying  the  mephitic  gases  and 
vapours  of  sewers  and  house  drains  ;  that  the  charcoal 
filters  may  be  used  with  efficacy  in  the  course  of  the  air 
channels  from  the  drains  and  closets  of  houses,  as  well  as 
in  the  ventilation  of  the  jpublic  sewers ;  that  in  applying 
(he  charcoal,  those  cOBtnvances  should  be  used  which 
vStx  the  least  lesistaaca  to  the  free  passafs  of  the  air: 
ihst  the  eitvation  of  the  filten  is  best,  when  the  charcoal 
it  protedcd  from  wet  and  from  dirt,  and  is  easily  acces- 
itble ;  that  from  the  ascertained  efficacy  of  charcoal  in 
destroying  the  dangerous  emanations  fmr.  ■  1  rs,  the 
syuem  may  be  generally  applied  with  great.  ;tdv,mta^'e  ; 
and  that  from  the  experience  derived  from  this  extensive 
pradicaJ  inquiry,  they  are  satislied  that  the  expense  of  the 
.>'>s.tem  might  be  considerably  reduced  below  that  iadi- 
taicd  by  the  cost  of  the  experiment. 

Professor  Gamgee's  Method  of  Preserving  Meat. — 
The  necessity  of  some  plan  for  preserving  meat  has  lonp 
been  felt.  Hence  it  is  that  every  plan,  as  soun  as 
announced,  is  seized  by  the  anxious  public.  If  we  may 
belie\'e  late  reports  from  London,  this  desire  is  at  last 
soon  to  be  gratified*  and  in  a  manner  which  will  leave 
solhiog  desirable  ttMCCompiiehed.  It  seems  that  Pro 
Ctnor  Oamgee,  Prasideat  ofthe  Albeit  Veterinary  College 
•f  London,  author  of  several  works  upon  the  cattle  plagaa, 
and  3  recognised  authority  in  such  matters,  discovered  a 
new  process  for  preserving  meats,  which  he  has  patented 
in  Europe  and  America.  The  process  is  simple  and  quite 
inexpensive.  The  animal,  when  pradicabie,  is  caused  to 
inhale  carbonic  oxide  gas.  Before  it  is  quite  insensible  it 
1-%  bled  in  the  usual  way.  When  dressed  the  carcase  is 
suspended  in  an  air-tight  receiver,  the  air  exhausted,  and 
the  receiver  filled  with  carbonic  oxide  gas ;  a  small 
4|aantitpr  of  sulphuroua  acid  gas  is  also  added.  After 
iSBiainmg  here  lor  from  94  to  48  hours,  meat  may  be  re- 
isovcd,  and  haa|;  in  a  dry  atmosphere ;  it  will  keep  for 
one,  two,  or  three  months,  or  longer,  with  no  perceptible 
change  in  taste  or  appearance.  The  tests  of  the  method 
thus  lar  applied  have  been  attended  with  success.  Beef 
Mhila  London  in  March  last  was  sent  to  New  York  in 
s 


June,  and  as  late  as  the  middle  of  July  was  shown  to  a 
prominent  batcher  in  Fulton  market,  who  did  not  dis- 
cover that  it  was  other  than  ordinary  beef,  and  expressed 
the  opinion  that  it  had  piobahfy  been  killed  about  two 
days.  Mutton  killed  in  London  last  July,  and  sent  to 
this  citv  '--ocn  after,  is  vcv:  p':;rfeLlly  frc-l:,  .11:!  nrn'  piece 
of  beei  kc|it  for  ten  day  is  la  a  can  surrouuiicd  by  water  at 
a  temperature  of  90  to  100  degrees,  came  out  perfedly 
fresh.  The  process,  in  the  opinion  of  eminent  chemists,* 
does  not  injure  the  meat  in  the  least,  which  is  an  advan* 
tage  very  diliicuit  of  attainment,  even  in  the  case  of  trans* 
portation  of  live  stock,  which  is  liable  to  the  bad  effeAs  of 
confinement  and  the  length  of  the  journey.  Among  the 
beneficial  results  ofthe  adoption  of  this  scheme  would  he 
a  better  supply  in  our  markets  of  wholesome  meat  and  at 
a  desirably  cheaper  rate.  It  is  expeAed  that  Frof.  Oamgee 
will  £oon  visit  this  country-  for  the  purpose  of  inangaxanog 
his  proje^ft. — American  Juurnal  of  Mining. 

Produdkion  of  a  Fragrant  Suhatance  from  Resin 
(probably  an  essential  oil).— -Common  resin,  iac,  or  kauri 
gum,  in  a  state  of  powder,  is  gently  heated  with  some- 
what  dilute  nitficacid  tot  a  few  hours;  the  mixture  or 

the  solution,  as  the  ease  may  be,  is  then  evaporated  to 
dryness,  or  nearly  so,  and  treated  with  .in  u  icess  of  a 
strong  solution  of  common  soda,  cauhiic  potasTi,  or 
lime  in  water  ;  the  resulting  liquid  is  then  transferred 
to  a  retort,  and  di&ttlicd ;  at  first  the  distillate  baa  an 
odour  of  garlic^  but  this  gradually  gives  way  to  as 
odour  decidedly  fragrant.  On  redistilling  the  portion 
last  drawn  over  from  concentrated  sulphuric  add,  a. 
strong  aqueous  solution  of  this  odouraos  substance  is 
obtained,  the  solution  itself  has  a  warm  womstic  fiavour, 
and  the  odour  assimilates  to  that  of  peppermint  mixed 
with  lavender.  Bichromate  of  potash  wwi  sulphuric  acid, 
also,  m.iy  be  ussd  fof  the  oxidalioa  of  Che  resin  employed. 
~W.  Skev. 


Champagne  from  Petroleum.— It  Is  no  loitfer  a 
secret  of  the  chemist's  laboratory  that  clear  golden  ^lupa 
can  be  made  from  starch  and  sulphuric  acid ;  that 
delicious  wines  and  brandies  can  be  made  from  beet-root ; 
that  a  barrel  of  peanota  can  be  transformed  into  excellent 
coffee;  that  lard  can  absorb  an  enormous  quantity  of 
water  in  certain  conditions ;  that  in  fadt  there  seems  nu 
limit  to  the  adulterations  that  an  intelligent  and  dishonest 
chemiiit  can  practice  upon  his  fellow-men.  All  these 
marvels  of  chemic  1  lh  ih  liave  in  these  latter  days 
become  degraded  into  mere  tricks  of  tr,ide,  and  their  chief 
beauty  is  in  their  capacity  to  enable  unscrupulous  dealers 
to  lighten  the  pockets  and  destroy  the  stomachs  of  the 
confiding  and  consuming  public,  Cunccmmg  the  article 
of  cbampS||Bne,  a  writer  in  the  Portland  (Maine)  SUur  tells 
us  that  It  IS  made  from  a  thousand  difiereot  substances—, 
even  from  refined  petroleum.  Yes,  from  the  fiery  benzoles 
a  sparkling,  bubbling,  foaming  champagne  can  be  pro- 
d  I  :  '  hich  will  delight  the  eye  tickle  the  palate,  gladden 
the  heart  momentarily — but  quicken  our  puccij  toward  the 
graveyard.  This  is  a  new  use  for  petroleum,  which  those 
who  h.-ive  been  experimenting  with  it  as  an  agency  for 
grn  - It  ng  steam  have  little  dreamed  of.  Who  can  say 
that  the  Pennsylvania  oil  tetritory,  now  considered  mostly 
worthless,  may  not  some  day  w  regenerated  into  the 
great  champagne-producing  Couttfy  of  the  world(->Cte* 
einnati  yournal  0/  Commtrcf. 

Patents  by  Scientific  Men.—"  Wollaston  w,t8  fond  of 
amassing  money.  There  have  nut,  indeed,  been  wanting 
accusations  to  the  effedl  that  if  he  had  sought  less  after 
wealth,  he  would  have  done  more  for  sdencci  How  iaf 
these  charges  are  true,  we  have  no  means  of  judging,  as 


(he  manufMure  himself,  or  only  superintended  it,  we 
do  not  know.  On  this  point  we  woulil  only  remark,  that 
there  is  something,  to  say  the  least  of  it,  very  partial  and 
unfair  in     wsiy  to  which  obloqi^  to  cast  upon  men  «$ 
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rCllRKICAt  KcWt, 

(    April  3,  1S68. 


B|  If  they  appropriate  to  themselves  Rome  or  the 
wealth  which  their  discoveries  procure  for  others.  If  a 
KuccLs-^fi:!  n.ival  or  military  hero  is  lavishly  pensioned  out 
of  liiL-  public  purse,  no  one  complains.  It  is  not  thought 
Rtr,ini;i-  that  a  i^rerit  pa;nter  or  sculptor,  while  he  justly 
declateH  his  produftians  arc  worth  untold  Rold,  should, 
nevertheless,  demand  a  modicum  of  coin  from  his  admirers. 
Neither  is  the  poet  or  mvisieiaii  blamed  '.'.ho  sells  his 
vol  1.5,  to  the  highest  b.Ll.k  r.  Hut  if  a  chemist,  for  whom 
there  are  few  pensions  and  no  peerages,  thinks  to  help  out 
a  scanty  or  insufticient  income,  by  manufluftarillR  gun- 
powder, like  Davy,  or  magnesia,  like  Henry,  or  malleable 
pUtina,  like  Wullaston.  or  guano,  like  Liebig,  the 
detradors  assail  him  at  once.  He  has  lowmd  the 
dignity  of  his  science,  and,  it  would  aCMn*  thoold  itftrve 
rather  than  degrade  his  vocatioD.  That  f«^ion»  to  far 
at  kaat  aa  the  praaica]  Anita  of  hia  owd  taboais  ate  con- 
ia  to  M  a  kind  of  Jadod  to  Mart  ^me  which 
II*  to  fbOow— «  bea^  to  Inmt  down  prey  which 
others  may  devour.  Surely  there  is  but  scanty  justice 
here,  and  some- forgetfulness  of  a  sacred  text Thou 
shall  not  muzzle  the  mouth  of  the  ox  that  treadeth  out 
the  corn.  &c.'  "—From  the  British  QuarUrlj  Revitw,  No. 
vii.  (Augutif  tiifi)t  ArUtk^f,  104. 


CORTEBPORART  SClEHTinC  PRESS. 


CMta*  lUi  hMMDf  tt  ta  lataaM  to  itnllM  tHlMof  an Uw  rtmlral  ni|>m 
vhkh  «n  jyMliW  la  Urn  Mtac<v*l  MkntMc  vmMImIi  pI  th*  ConOrirau 
AMdtg  Wfetth  u*  BMviT  niiKtiU  w  almlnru  of  |i*pma]|Wld;  imUcnl  vSll  he 
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M-  Delatontaine.  "On  lomc  new  ao4  little  fawwa  MoljrbAatss, 

and  nn  the  princi[i.il  Fluow molybdatS^"  J.LiPeKVaart  "lltSSSI^SS 

oa  the  PoiMROUt  Action  ot  Veratrin*." 
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Decembtr,  1S67. 

H.  Bot!«DitUAT,  "On  Teiting  the  Charaical  ProdaAl  uted  in 
Fdpsr  Making.  (Continuation.)  VcRetabk  Colouring  Mattcn." 
MMtitA,"  A  new  Conpoaitioo  (or  rcnderinf  Caafsa  WststiinMf." 

Comfttt  Ktndut. 
December  g,  1S67. 
A.  Secchi,  "  On  Stellar  Spedlra,  and  on  Shootiaff  ttSIS."  B.Bovit- 
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uha/lfH  M  Btttim, 
C  A<  Mastius,  "  On  Binitrunapbthol." 

StiMlingiitritlil* 4tr  KaiurlUhtn  AkaJemie  dtr  W UuntcktfUn *u 
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K.  BoRtCKV,  "  A  Conlribulii.n  the  H-vtnry  of  the  FOfaMtilM  Sf 
the  !'!ii!T.j:tiitt»  of  Irn-.  ni.frcn:!  .  I'..i.iuni;i:,  and  Ksfccwene  ftom 
the  llrbek  Mine  near  St.  Bcoiina,  tluhemia."  V.  voM  2irHARovicM, 
"  Mineralogical  NwlM,  Fait  II.  I  I.  Uarrandile  from  Ccrhovic  and 
Spharriie  from  Zuecev.  a.  Boulangcrile  and  Jamcwoile  from 
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Buhftln  ie  la  Socitte  Chimique  dt  Path. 
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BsKTHCI.OT,  "On  the  .Simu'.i«r.LOu»  1  uimaiion  of  tlocnolo|[om 
Bodies  in  Pyroeenout  licacliuno."   li.  i'LKUi.r,  "  On  Re&niog  Crade 


AnnahnJ<r  Chcmic  untl  Pharmacir. 
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B.  LlnaniAW}*,  "On  the  Transfonnation  of  Amine  Batci  Into  the 
aasmponding  Mtmatnmic  Alcuhola."  A.  Sikrsch,  "On  the  Trans- 
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tbt  AAion  of  Iodide  of  Mcthjrl  on  bulpfatdcof  Amyl-Ethyl."  "  On  the 
A  A)  on  of  Nitric  Acid  on  Sulphide  of  Methyl  and  Sulphide  of  Ethyl." 
N.  MonoCKorp,  "On  Siannidiniethyldiclhyl."  F.  Beilstkin  and 
U.  Knsi'stEa.  "On  Para  nitn  ttiluylic  Acid  and  its  Derivatives." 
C.  ScaoKL^MMrii,  ■' ContrihuiiMrn  to  the  hnnwltdgc  uf  the  Hydn>. 
ca/bonk."  M.  Hi.iks.cmi:h,  "On  Thioncisjl."  L.  Schellu,  "On 
•ome  Double  Salts  of  Sulphate  of  Uranium."  P.  Womlbii,  On  a 
Compound  of  Chloride  of  Thallium  with  Perclllaride  of  Iran." 

CoBtribatioBS  to  the  Knowledce  of  Cerium." 

Supplement. 

L.  Mfven,  "On  the  MulecuUr  Volume^  of  Chemical  Compounds." 
H.  Si  III!  I  ,  "  Rcuar<.hc&  nn  the  Uoracic  Ethers,"  J.  F.rumaks.  "  On 
the  Composition  of  the  Wood  of  J'lnut  abut."  H.  L.  Burp,  "  On  the 
TiMitiiaMllna  «f  MoMSkkdwdria  IMO  fVaagrl<glrMt  aad  LaAic 


NOTES  AND  QUERIES. 


Eatimatimi  of  Chlorine.— Can  any 


ialbrai  me  of  anjr  more 
'chloriaote 


ready  and  reliable  mode  of  e«liiMtil)Ct\le  ReMy 
bleaching  po«  dcr,  than  the  old  protoMdpbsle  of  Iran  teeti>--SV  tvtni^ 

Palm  Oil  for  Softentnfr  Dyed  Yama.— Would  anv  nf  our  lind 

fncnt.5  inlorm  me  if  there  i»  any  methnd  tn  make  palm  oil  mir  with 
water,  without  the  use  of  alkalir*  ;  if  m.i,  the  be«t  rrieans  to  mix  th« 
above,  »u  that  it  will  not  be  injur:  >u>,  to  cjluur*  ?— N i:auciL. 

Elc^ro-depoeition  of  Iron.— Having  occaaion  to  eledtro-depoiit 
i^in  on  to  a  metallic  anrface  of  copper,  and  having  at  hand  a  iclution 
of  ferrou;  sulphate,  slightly  acidulated  with  sulphuric  acid,  and  con- 
Bitting  of  f  part  of  the  cryntnl'  -nit  tr,  5  pans  of  water,  I  dcyired  to 
Bacertain,  before  making  a  ,r  n,:irr  and.  perhaps,  more  suiubia 
suluiiun  for  the  purpoac.  whether  the  deposit  from  this  lolntion  would 
bcregultne.  On  applying  the  galvanic  current  from  three  of  Smee'a 
battery  cells  (arranged  in  «erie»)  to  Ihii  solution  in  the  cold,  I  found 
that  a  reguline  deposit  of  white,  silvery-looking  iron  was  obtained,  but 
with  the  evolution  ol  hvilraKen  gas  in  considerable  quantitr.  Althoogh 
certam  alkaline  solutions  are  known  that  will  readily  give  tip  their 
meui  in  a  rsceline  form  durina  the  rapid  evolution  of  hydrogen,  thus 
forming  excepliona  to  "Law  I."  in  "Smcea  Eleftro-Metallurey •* 
jird  i-S  p  I'Mi.  thu  15  the  fn,t  instance  that  has  been  met  with.tomy 
know.!'  Inc  i  ht-l  jtiiin  similar  to  the  above,  and  containing  no  alkali 
°'^_5u  '°      thrown  down,  giving,  by  elcAroiysit, 

a  tngmaa  meUllic  depoalt  during  the  cv,)lution  of  hydrogen.  Each 
SmeCS  cell  had  18  square  inches  cBcaive  area  of  positive  surface ;  but 
the  area  of  the  anode  and  cathode,  rcspcAively.  wat  »  K|aai«  f  " 


The  batterj  exciting  liquid  wat  i  part  of  oil  of  vitriol  to  so  parte  of 

water.  As  evidenced  by  a  galvaniimcicf  In  the  circuit,  the  addition  of 
•  solution  of  sulphate  of  ammonii^ir.  t  ,  tht  a  .lutu.n  incrcj'.cj  it*  cnn- 

oatina 


dnAing  power;  with  this  latter  s-jijinm  n  very  serviceable 
waa  obtained,  but  still  with  the  evolution  of  hydrogan  caa. 
these  details  in  order  that  others  may  try  the  experiment.  If  ihay 

W«J  ff.  W*tEaa,  P.C.S.,  19,  Talbot  Road,  Tnlbril  PaA 
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TO  CORRESPONDENTS. 

"f'^-'n^**  aramenia  in  preference  to  potash  tor  prseini tatinv  ^ 

^""^'''—CtTmM  tilver  cannot  be  ataayed  In  the  dnrway  meinc 
to  the  difficulty  of  removing  the  nickel.  In  assaying  braae  and  ion. 
metal  \l<:  otidm  of  jir.c  ant!  tin  arc  to  difficultlv  fusible  that  the  dry 
procc-,),  IS  aU.>  -.nanplicib-e  m  '.li,-.,.-  »l|u^».  An  all  cv  of  copper  and 
Ulvcr,  or  copper  and  gold,  mav  be  assayed  by  cui:i:lling  with  hrad  and 
daleminiDg  the  copper  by  the  l.  ss. 

addreuf'^        A  I«rlv«te  letter  will  be  tent  if  you  forward  your 

tfi»rr4/.->The  on  centeias  copper  in  considerable  quaaUty.  and 
also  some  silver.  If  you  with  to  have  a  niMntitatJea  enalyela  afu.  affl 
you  be  good  enough  to  commMieaM  wiA  tba  Edllorr^ 

Cvmmiimrntivnshavf  letn  rnrivrd  fnm'.S.  Muter;  Dr.  Adoloh 
Kv  '.Y  •       ?;,""v7"'  •  "  »'cnder«.n  (with  encloeurehh 

W.  Lloyd  lanner:  W.  N.  Hartley;  M.  Staoilat  Meonicr  with 
enclc«urc») ;  J.  Hargreaves  (with  enclosures  and  newtpapert) ;  T.  F. 
HiK'i:>nson;  John  Horslcy  (with  enclosure):  Charles  Cochrane  W 
N.  Snjvthe  ;  Nicholson,  Maule.  *  Co. :  Dr  Adriani  (with  enclotu'rrsl- 
A.  P,  Hurlstone:  U  .  Scltim  ;  W.  .Skcy  (with  enrlmuresi ;  1.  Williams  • 
J  Stevenson  ;  \V.  Bockhart  Smith;  Mestrs.  Longmans  &  Co. ;  \cii 
^atlhieaon ;  A.  Coppint ;  L  RobWHeo  &  Co. ;  J.  J.  I.undv  &  Co. ;  W. 
Hall;  Rer.  R.  Kir»an;  J,  C.  Bmnll,  Svdncy.  N.S.  Wale*  (with 
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ON  NAPHTHA  AND  ILLUMINATING  OIL 
FROM  HEAVY  CALIFORNIA  TAR. 
AMI  OM  THS  raoBABt.»  (wioiM  OF  psnounm. 
Br  pm:  B.  siiximan. 


}{\viNr.  lately  had  an  opportunity  to  examine  a  specimen 
of '•  surface  oil,"  so  called,  from  Santa  Barbara  county, 
in  California,  I  present  the  following;  <-xperinicntal  results 
in  thf  hope  that  they  may  not  be  without  iatcrcst.  as  an 
additjon  to  our  knowle^  of  one  extreme  of  that  class  of 
lydnxarboM,  which  occnr  in  nature  in  the  fluid  form, 
aad  of  evny  deneitr*  ftvm  those  which  are  but  little 
8j|^  than  water,  oown  to  the  ll^iteat  naphtha  found  in 
%  aattiral  atate.* 

It  is  proper  to  state  that  the  chemical  examin.ition  of 
this  sample  had  chiefly  a  technital  objeft,  to  prove 
whether  or  not  illuminating^  oil  of  good  quality  could  be 
obtained  from  the  distillation  of  so  dense  a  body.  The 
ejpcrimcnts  were  conducted  on  quantities  of  from  five  to 
tea  galloos  each.  The  crude  oil  was  very  dark,  almost 
UaiSittaaaiDitting  yellow  brown  light  in  thin  films.  At 
onliaary  temperatures  160"  F.)  it  is  a  thick  viscid  liquid 
ICMDhnng  coal  tar,  but  with  only  a  very  slight  odour. 

ha  denamr  atfio**  F.  is  0*980, 01-  13I*  Baum6.  it  letains, 
■wcttaBieaOy  entangled,  a  considerable  quantity  of  water, 
T.hicti  is  neutral  in  its  readlion.  The  odour  of  anlphydric 
Slid,  which  is  very  decided  in  this  produA,  aa  I  have 
noted  in  its  localuy.  had  entirely  ditappeared  in  tha 

fpccimen  under  consideration. 

The  tar  uo\.\\9.  at  the  commencement  of  distillation, 
irom  the  escape  of  watery  vapour.  It  yields  by  a  primary 
distillation  no  produA  having  %  leaa  denaity  than  0*844  or 
37*  B.  at  j2°  F. 

Distillation  to  dtyneia  produced  in  two  triati  an  average 
result  as  follows : — 


Oil  having  a  denaiqr  of  0*890  to  0*900 


fig-82 

JO' IS 


In  one  of  these  trialf  Uie  prodaft  waa 

£oliowB : — 

Oil  of  density  29"  B.  at  52*  (885  sp.  gr.)    . .  . 

01  of  dLn<;ity  24-75       at  58'  (908  sp.  gr.) 

Coke,  water,  loss,  &c,  


100*00 
dMdod  aa 


different  density,  which  by  a  subsequent  distillation  are 
divided  into  fradions  (or"  heaps,"  as  Mr.  W.trren  calla 
then))  of  tolerably  con.<;tant  boiling  pointa. 
'  This  fifat  distillate,  having  a  density  of  about  'ggo  at 
6*  F.,  treated  in  thia  manner,  yielded  a  produd  having  a 
density  of  about  '88j  at  60*,  or  only  i*  Baumc  lower  tlian 
before  difitillation.  After  treatment  with  sulpiiuric  acid 
and  HCila  anJ  r«j;llstilling  from  buc.i,  it  f.ad  a  ;lcn6;ty  of 
-880  at  60'  F.  Upon  distilling,  100  measiurcs  cl  this  tast 
diatilate  yielded  ^— 

Li^ht  oil  havinr^n  density  of  about  -535  at  60"  F  ..  21*58 
Heavy  oil  having  a  density  of  about  -iiHo  at  66"  F. .  37'4i 
Heavy  oil  having  a  density  of  about  1916  at  64*  F, .  34*53 
Coke&c  648 

100-06 

In  another  experiment  undertaken  with  a  view  to 
"  cracking."  &c.,  treating  and  re-diHtillin<(  \'.ith  soda,  the 
products  were  as  follows,  stated  in  percentages  of  the 
whole  quanti^  operated  on»  the  aaveial  atepa  being  aa 

before : — 

Naphtha,f  sp.  gr.  about  *76o  at  60*  P.   "'33 

Oil,{  sp.  gr.  about -836  at  6o' F  66  j  j 

Oil,  sp.  gr.  about -893  at  60°  F  12  67 

Oil,  sp.  gr.  about  921  at  Od  1'  j-^e 

Loss    6-22 


.  ..50 

..     ..  i7'5 
..  32  5 

loo-o 

The  eOkc  ia  veiy  large  in  quantity,  strong,  and  is  a  good 
el.  mcmbUng  gaaohoiia*  «oke.  The  odour  of  ammonia 
is  gtven  off  towards  the  dose  of  the  dittilladoo.  It  ia  well 
known  to  distillers  of  petroleum  that  by  the  process  called 

"cracking,"  heavy  oils  unfit  for  illumination  are  broken 
Bp  into  bodies  of  less  density,  from  light  naphtha  to  the 
heavier  illuminating  and  lubricating  oils.  This  process  is 
simply  the  application  of  a  carefully  re _;\ilated  lieat  pro- 
dttdog  a  slow  distillation.  By  this  treatment  the  mole 
cales  appaiently  re-airaage  tnemaelvea  into  groups  of 


*  I  im  Infalttsd  to  A,  J.  Coming;,  formerly  ossUtSfkt  to  Mr.  Warrm, 

far  conduAinf;  this  rc!<carcb  un<icT  my  direction  ;  and  to  Mci^Krv. 
Do«ii«rand  Merrill,  of  the  kerosene  works  in  South  Boston,  I  am 
WjdcriTianT  r>b!ipa?'fim  for  thu  fcrmi»-inn  t!'  employ  tluir  npcr.itivi- 
laboratoiy  in  c^ni-iiiitinn  tliis  rcic.irch.  For  the  en  j  i;',  i  ri.il 
opwatU  on  1  am  indebted  to  the  Calitomian  fctrtileuoa  CdBpaay, 

*^      "  ' )  it  was  dciived* 


rootxj 

The  illulninatinfj  oil  from  both  these  experiments,  after 
treatment  with  ^uifjl  uric  acid  .nnt!  soda  in  the  usual 
manner,  actiuircd  an  agreeable  odour,  a  light  straw-yellow 
colour^  aod  Bonied  aa  well  in  a  lamp  as  ^od  commadal 
oil. 

With  a  view  to  test  the  effect  of  heat  aided  by  pieiaura 
in  breaking  up  the  heavy  hydrocarbons— a  method  of 
treating  heavy  hydrocarbon  oils  patented  in  1866  by 
Tamea  Young,  of  Glasgow — a  portion  of  the  first  At»ti\\^^f. 
from  the  crude  oil  was  subjeOed  during  distillation  to  a 
pressure  of  10  to  15  pounds  to  the  square  inch,  in  an 
apparattia  adapted  to  the  purpose,  the  diatillate  thus 
obtained  being  about  the  same  density  as  in  the  fint* 
named  experinu  nt.  890  at  60  F. 

From  this  distillate  were  obtained,  after  the  ordinary 
treatment  with  sulphuric  acid  and  soda,  the  following 
praduQa:^ 

L:t,'ht  oil.  sp.  gr.  *825  at  60'  F.    . .    iq-s  percent.  , 
Heavy  oil.  sp.  gr.  -885  at  60°  F.    ..    2s  86  „ 
Heavy  oil,  sp.  gr.  •QiSateo^'P.    ..    3s- 14  „ 
Coke,  loss,  &c   16  80  „ 

lOO'OO 

The  illuminating  oil  from  the  last  experiment  Hashed  aX. 
So"  F.,  and  lif^hted  on  the  surface  at  85'  F.,  s!i<jwin<j  the 
pre8<;ncL-  of  naphtha  or  some  very  light  body,  the  quantity 
of  which  cannot  be  very  considerable.  The  light  oil 
could,  with  care,  be  taken  oflFin  praAice  without  materially 
diminishing  the  yield  of  illuminating  oil.  It  would  be 
rash  to  conclude  that  there  may  not  be  an  important 
economical  advantage  in  «n|doylttg  in  the  large  wav,  Mr. 
Young's  method  of  treatment,  nnder  pceianie,  over  that  of 
"cracking"  by  a  regulated  heat  alone.  Tt  is  hi^'hly 
probable  that  there  would  be  found  an  impon-.nt  i,  i .  in  ' 
of  time,  as  under  a  regulated  pressure,  and  .i  corre  -:Mnd^ 
in.^  increase  of  temperature,  the  transform.iiion  >.f  the 
ht  a'.  y  (  ils  into  a  mixlurt;  of  lc?«!  density  will  occur  innre 
stHcGih-.  The  experiments  htreir.  mentioned  fjnvc  ne.-irlv 
the  same  result,  whether  pressure,  was  used  or  not-  a 
certain  loss,  all  fallini;  upon  the  lighter  portions,  was 
found  to  result  from  leiJcage  of  the  apparatus  under 
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pmrare,  which  io  the  la^sr  way  of  operating  cou- 
mereielly  conld  he  avoided. 

No  paraffine  could  be  deteAed  by  refrigeratingthe  heavy 
oils  obtained  in  these  distillations  in  a  mixture  of  salt  and 

ice.  It  is.  no  doubt,  ibc  absence  of  il:is  body  fi  om  the  series 
ofproduds  obtained  from  the  Cilit'ornia  oiis  tjcncrally,  that 
accounts  for  the  Uluminatini;  oil  hurninj^  well  at  a  density 
considerably  below  the  commercial  standard  for  oil  ob- 
tained from  Pennsylvania  petroleum  — a  difference  enhanced 
aiso  by  the  absence  of  any  considerable  quantity  of  lij^bt 
naphtha.  The  lubncatinj:;  o;ls  of  this  series,  likewise  free 
from  paraffine,  retaan  on  this  account  their  tiuidtty  at  low 
temperatures. 

The  light  oils  obtained  in  this  series  of  experiments 
OOttealKHid  respedively  to  12*96,  14*36,  and  18  96  per  cent 
of  the  crtide  oil.  The  total  commercial  produds  are 
about  60  per  cent  of  the  crude  body,  which  likewise  yields 
aufBdent  coke  to  lupply  the  fiiel  lequtied  in  the  distilla- 


la  the  lai]ge  way  <rf  letumii^  Ae  fif^tept  oils  to  the 
heavier  portions  in  die  successtve  (BBtiDations,  and  em- 
ploying Mr.  Young's  method  by  pressure,  it  is  probable 
the  product  of  light  or  illuminating  oils  may  be  raised  in 

these  very  heavy  natural  produfts  to  ;io  per  cent,  and  for 
thosu  of  less  density  the  proportion  will  tie  correspimd- 
Ingly  j;reater. 

It  is  evident  from  these  experiments  tlut  hea\v  Iiydro- 
carbon  oils  containing  no  naphtha  are  con",  crtibli-  into 
oils  of  the  naphtha  series  under  the  action  oi  heat  fay 
molecular  transformations,  the  excess  of  carbon  being 
left  behind  33  coke  ;  each  successive  distillation  elimi- 
nating a  new.  bnt  always  diminished,  portion  of  carbon. 
It  may,  therefore,  be  confidently  affirmed,  that  even  the 
heaviest  of  the  California  hydrocarbons  belong  to,  and  are 
derivatives  from,  the  petroleum  scries.  The  transforma- 
tuMi  of  light  oils  into  denser  produds  ending  with  tar,  like 
that  whicn  is  the  subJcA  of  this  research,  results  not,  as 
baa  hecn  assnmed  by  some,  from  the  addition  of  oxy  gen 
producing  an  oxidised  body,  but  on  the  contraiy,  hy  the 
letnoval  of  successive  atoms  of  hydrogen  in  the  form  of 
water,  thus  leaving  the  carbon  in  excess,  that  excess 
being  left  behind  in  the  form  of  coke  when  the  crude 
iud  is  distilled.— itrvm  th€  San  Fraueiteo  BitlMm. 


tax  Tiie 

PRECIPITATION  OP  COPP£R  AND  KICKBL 

BY  ALK.\LTXE  CARBONATES. 
By  WOLCOTT  CiallS,  M.U.. 
\  Fnlnm  in  Kamid  Uaivtnltjri 


The  precipitation  of  cn;ipf:r  by  /inc,  or  by  tlic  c'ectrolytic 
method,  re<juires  that  tlie  tnctal  nbould  be  present  in  the 
form  of  sulj  iiate  or  chloride,  and  does  not  succeed  with  the 
nitrate.  As  slated  before,  the  employment  of  the  hypo- 
phosphites  is  limited  to  the  case  in  \',  hich  the  metal  exists 
as  sulphate.  The  old  mode  oi  precipitating  copper  as 
oxide  by  caustic  potash  has  disadvantages  which  are 
familiar  to  all  chemists,  but  on  the  other  band  is 
independent  of  tlic  nature  of  the  soltttion  of  copper  em- 
ployed, BO longat  least  as  no  organic  matter  is  present. 
AcconKog  to  Kose,*  the  alkaline  carbonates  precipitate 
copper  less  completely  than  caaatic  alkalies.  This  state- 
ment, however,  is  not  accurate  for  a/I  the  conditions  under 
which  the  experiment  may  be  performed ;  and  I  have 
found  that  copper  may  be  completely  precipitated  from 
the  sulphate,  nitrate,  or  chloride  when  the  solutions  are 
boiled  together  for  a  sufficient  time  and  are  sufficiently 
dilute.  Mr.  E.  R.  Taylor,  who  has  made  a  careful  itudy 
of  this  method  of  determining  topper,  Lai  arrived  at  the 
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following  as  the  best  method  of  conduding  the  pioee«* 
The  solution  of  copper  is  to  be  diluted  with  water  oatP 
the  liquid  contains  not  more  than  about  1  ma.  of  the 
metal  In  one  Utre.  A  sotutioii  of  carhooate  m  potash  or 

soda  is  then  to  be  added  In  small  excess,  and  the  whole 
boiled  for  about  half  an  hour.  The  boiling  proceeds 
quietly,  andwith<(ul  succussions  ;  theblu'-  1  i  T^h  :  r, n: 
soon  becomes  dark  brown,  and  has  a  fine  granulai  Ll.aiacitr 
which  renders  it  extremely  easy  to  wash.  After  washing 
it  IS  to  be  ii;nited  in  an  atmosphere  of  hydrogen,  and  the 
copper  weighed  as  metal  ;  it  will  he  found  to  be  free  from 
alkali.  In  this  manner  Mr.  Taylor  obtained,  in  five 
anah  ses,  the  following;  results  : — 

i  '8384gr.  pure  sulphate  of  copper  gave  0  4688  gr.  metallic 
capper  =  25  44  per  cent. 

17144  CT'  pun  metallic  copper  dissolved  in  aqua  tegia 
gave  t  7i6s  gr.  copper  -  xoo^  per  oettt. 

1*3860  gr.  puis  anttallic  con>ar  dissolved  in  aqna  regia 
gave  1*3853  gr.  copper  »  99^  per  cent. 

1*4657  R^-  pure  metallic  copper  dissolved  ia  nitric  acid 
gave  1-4670  gr.  copper      100-09  P"  cent. 

1-4683  gr.  pure  metalhc  copper  dissolved  ia  nittiq 
gave  1-4634  gr.  copper  per  cent. 

The  filtrate  is  perfe^Iy  free  iiwa  copper  if  thf 
.  has  been  well  conducted. 

The  ignited  oxide  is  in  a  state  of  ^rcat  subdivision,  a.nd 
I  the  ignition  must  therefore  be  conducted  with  much  tare 
to  avoid  loss.  A  small  jxirtion  of  the  oxide  or  basic 
carbonate  usually  adheres  to  tlie  sides  of  the  vessel  in 
which  the  boiiinp  takes  place.  This  is  to  be  re-dissol\ed, 
and  again  precipit.ited,  but  p:Teat  care  must  be  taken  not 
to  add  a  larf^e  excess  of  the  alkaline  carbonate,  which  gives 
a  solution  from  which  the  copper  is  not  precipitated  by 
boiling. 

Nickel  may  be  completely  precipitated  from  its  solutions 
by  pcccK^t  ly  the  same  prOOCSS.  The  green  basic  carbonate 
may  be  washed  much  more  itadily  than  the  ootide  pre* 
cipitated  by  caustic  alkali ;  It  is  to  be  ignited  and  wei^icd 
as  oxide.  la  two  analyses  Mr.  Taylor  obtained  the 
following  results : — 

I  -^8  gr.  anhydrous  solphata  of  nickel  gave  €^9551  gt, 
NiO  =  3779  per  cent. 

1-4601  gr.  anhydrous  solpbate  of  nicktlgsva  0*7008  gr. 
NiO  =  37  64  per  cent. 

The  formula  XiiiO.,  requires  37-69  (Ni  -  5H1.  Dr.  F.  .\. 
Genih  informs  me  that  be  has  also  used  the  alkaline  car- 
bonates in  preeipiuting  nickel,  and  with  most  satisfafloiy 
results. 

The  precipitation  of  cobalt  b;,-  nn  alkaline  carbonate  can 
only,  with  much  diiilculty  andby  tung  boiling,  be  made  com- 
plete. As  a  means  of  determining  cobalt  it  is  not  to  be 
recommended.  On  the  other  hand,  Mr.  F.  W.  Clarke  baa 
found  that  cobalt  is  completely  and  easily  precipitated  by 
the  process  of  oxidation,  first  given  by  Popp,t  which  COB- 
sists  iV  neutralising  the  solution  with  carbonate  of  SOdiuiD« 
adding  acetate  of  sodium,  and  then  boiling  with  an  eaccs* 
of  an  alkaline  hypochlon'te,  taking  care  to  keep  the 
solution  alkaline.  The  hydiated  sesquioxide  (7)  of  cobalt 
thrown  down  may  he  readily  washed.  After  reduAion  in 
hydrogen,  the  metal  is  found  to  be  free  from  alkali, 
bfickel  may,  as  Popp  has  also  shown,  be  precipitated  in 
the  same  manner,  bat  the  process  given  abaweseenu  to  mo 
preferable. 

In  this  connexion  I  may  be  permitted  to  state  that  tlie 
method  of  separating;  cobalt  from  nickel  hy  means  of 
peroxide  of  lead  attr;butcd  to  myself  in  the  new  edition 
of  Rose's "  Handbuch  dcr  Analytischen  Cbemie,"  and  also 
ascribed  to  me  by  Gauhelj,  Was  never  even  prapoeed 
by  me. 

Cobalt  and  nickel  rnay  be  precipitated  from  neutral 
solutions  of  their  sulphates,  nitrates,  and  chlorides  by 
adding  first  an  excess  <rf  oxalic  acid  to  the  ODncentrated 
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•olution.  and  the-i  a  larf^e  cv.ess  ol  stronp;  alcohol.  After 
rtanding  a  :ew  hours  the  filtrate  is  pcrtcdly  free  from 
metal.  The  oxalates  are  ver>' easily  washed.  Tbismelbod 
ia,  bowever,  rMcJy  available  for  analytical  parpot^,  since 
h  failt  entiidywaen  Halts  of  ammonium  or  of  the  alkaline 
oieulsvepnseiit.  Tlie  oxalatea  ace  alao  in  audi  a  atttte 
er  mUlvfnon  tiiat  it  ia  almott  tmpomiMe  to  {f;nite  titem 
without  loss.     The  oxide^i  of  copper,  c.idmium,  j-inc, 
manganese,  and  magnesium,  arc  also  conipietL-ly  precipi- 
tated from  their  sulphates  by  oxalic  acid  and  alcohol,  but 
not  ii5  presence  of  alkaline  salts.     Thu  same  is  true  of 
both  mcrcurous  and  mercuric  nitrates.    In  the  few  cases 
in  »\hich  this  mode  of  precipitation  will  find  application 
ir.  prael:ce,  it  will  probably  be  best  to  determine  theeonlic 
.acid  in  the  oxalate  by  hypennanganate  of  potash. 

In  a  former  paper  I  have  itattd  that  the  sulphides  of 
cobalt  and  mckel  thiowo  down  frooi  boiling  solutions  by  a 
bmliag  Bofaition  of  salphide  of  sodium  may  be  washed 
without  oxidation  upon  the  filter.  The  difficulty  of 
preparing  pure  sulphide  of  sodium  has.  however,  betsn  an 
objedion  lo  this  method.^  This  difKculty  may  easily 
be  removed  hy  dissolving  the  cryRtaUi>Mjd  tetrahedral 
J'ilphide.  .\a^S  -f  oaq,  in  alcohol  of  tjo  per  cent,  liltcrinKi 
aa4  allow  ini:  the  solution  to  crystallite.  After  two  or 
three  ciystalli'iations,  the  pure  sulphide  may  be  dried  over 
sulphuric  acid  in  vacuo,  and  the  white  effloresced  mass 
preserved  in  a  well  stoppered  bottle.  The  sulphide  is 
cbcnieaJljr  pitiiaw>.^iiMr.  yawn.  9/  S4im«  and  4rts. 


OH  CRYOLITE  AND  ITS  PRODUCTS. 

Bf  F.\  AN  T.  ELLIS, 

This  remarkable  mineral,  >v;.i^h  is  partially  transparent, 
of  a  vitreous  lustre,  and  brittle-  texture,  is  a  flUOride 

of  sodium  and  aluminium,  containing 

13  per  cent  aluminium, 
34      ,,  sodium, 
53      M  Huorine, 

100 

It  is  found  in  an  immense  deposit  in  Greenland,  at 
Iviktoat,  at  the  bead  of  Arksnt  Bajr,  near  Cape  Farewell. 
The  first  discovery  waa  made  by  one  of  the  missionaries, 
who  carried  a  specimen  with  him  to  Copenhagen.  Its 
true  composition  was  determined  by  Vauquelin.  There 
is  a  bed  So  ft.  thidti  and  300  ft.  loiig,  at  tha  above* 
meataoned  place. 

It  is  frequently  associated  with  the  salts  of  metals,  and 
beautiful  crystals,  of  galena,  or  sulphide  of  lead,  chaly- 
bite,  or  brown  spathic  carbonate  of  iron.  nsenUtng  spar 
in  lustre;  copper  pyrites  with  silver,  iron  p^teai  &c., 
are  found  thimnt  arranged  in  masses  segregated  from 
the  white,  tnuMonvent,  ioe-like  eiyolite. 

It  remained  for  the  Pennsylvania  Salt  Company  to 
bUiodace  to  our  country-  this  valuable  material.  This 
■energetic  Company,  whose  works  are  in  western  Pennsyl- 
vania, ha.i?  secured  the  privilege  of  usinp;  a  large  part  of 
all  that  is  mined,  and  has,  within  two  years  past,  im- 
ported into  Philadelphia  thirteen  carj:;oes.  or  g.ocxj  tons, 
which  have  been  sent  to  their  works  for  manufa&ure.* 
The  greater  portion  of  this  has  been  used  for  their  patent 
taponifier.  They  are  now  devoting  thdr  attention  to 
the  preparation  of  caustic  soda,  carbonates,  and  Other 
•alts  of  soda,  sulphate  of  alumina,  &c. 
.Soda  is  obtained  Aeaa  etyoUte  by  simply  mixing  with 
nae,  and  sobje^ng to  heat.  The  lluorine  combines  with 
'tte  caleinm,  forming  fluoride  of  calcium  ;  while  the 
itoudning  roetals  absorb  oxygen  from  the  air,  and  become 
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1  alumina  and  soda.    Carbonic  acid  i?  then  passed  through 

'  the  solution,  forming,  with  the  sodium,  a  carbonate  of 
soda,  which  remains  suspended,  while  the  alumina,  being 
insoluble,  is  deposited  at  the  bottom  of  the  vessel.  The 
carbonate  of  soda  is  deprived  of  its  acid  by  means  of  lime 
in  the  nsaal  manner,  and  tlma  rendered  cauatic,  and  fitted 
for  til*  oan  of  the  soap^malter. 

Onebundrad  pounds  of  cryolite  yield — ■ 

44    lbs.  dry  caustic  soda,  ' 
or    75     ,,     „    carb.  „ 
or  303     „  crystal  carb. 
or  119)    „  bicarb.  „ 
and    24     ,,  alumina. 

The  sulphate  of  alumina  contains  2  S2  of  sulphuric  aeid 
to  1  eciuiv.ilcnt  of  .ihimina,  therefore  this  is  more  than 
a  ni.-utr.il  salt  I3'  beirit;  nc i'.tral|,  \vhich  is  very  desirable  for 
manufacturers  of  paper,  calico  printers,  t'ic.*  It  is  also 
entirely  free  from  iron,  another  very  important  charac- 
teristic. 

There  is  another  very  important  use  to  which  cryolite 
can  be  applied.    By  a  fusion  of  i  part  of  cryolite  vrith  ftom 

2  to  4  of  pure  silex.  a  beautiful  glais  is  fornted,  anaceptible 
of  mould  and  pdidi,  and  capable  of  being  manoladured 
into  an  endless  variety  of  useful  and  ornamental  articles, 
and  probably  many  utensils  for  chemical  and  pharma- 
ceutical use  will  be  made  of  it.  A  company  has  been 
operating  in  Philadelphia  for  some  time  past,  un  an 
experimental  scale,  entitled  the  Hot  Cast  Porcelain 
Company."  The  results  have  b«en  so  satisfactory  that 
they  have  now  taken  a  large  establishment,  and  will  be 
prepared  to  carry  on  the  manufadure  quite  extensively. 
The  cost  is,  at  present,  from  10  to  20  per  cent  h%bertluui 
orfUnaiy  dint  glasB.  The  ware  seema  to  be  atronfar  tb«a 
gtaaix-^fW,  Am.  Ph«m.  AnodaHm. 
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Dr.  Warhsn  m  ia  Kpa^F^R.S.,  Ac*  PwaMeat,  in  tin 


Thk  minutesof  the  last  ordinary  meeting  were  read  nod  con* 
firmed,  and  the  library  donations  were  acknowledged.  The 
following  gentlemen  were  ballotted  for  and  duly  elcAed  Pel- 

lows  of  the  Society,  v;/. ;  John  Tyndall,  LL.D.,  F.R.S  , 
Lecturer  on  Natural  I'hilosophy  in  the  Royal  Institution  of 
Great  Hritain  ;  Frederic  Guthrie,  Ph.D.,  P.R.S.E,  Lecturer 
on  Chemistry  in  the  Royal  College  of  Mauritius  ;  William 
15rantint;ham  (iiles,  OlJ  Swan,  Liverpool.  I-"or  the  first 
time  was  read  the  name  of  Mr.  i  homas  Bournes',  Teacher 
of  Chemistry,  47,  Rigby  Street,  St.  Helen's  Lancashire ; 
and  for  the  second  time,  Francis  C  H.  Clarke,  Lieutenant 
Royal  Artillery,  Staff  College,  Famborougfa  Station. 

Mr.  W.  H.  Pi  RKiN  read  a  paper  "  On  ihe  Coiisliliilion  of 
Glyoxylii-  Actd,'  of  which  Mr.  Duppa  and  himself  were  ioint 
authors.  The  starting-point  in  the  formation  of  this  body 
wasdibromaceiic  acid,  and  thisconverted  into  the  siKersalt 
and  heated  under'water.  furnished  a  produrt  described  in  the 
original  research  (1859)  as  a  new  acid  having  the  formula 
CjH404."»  This  body  has  since  been  regarded  as  gly- 
oxylic  acid.  The  authors  now  restune  the  description  of 
this  add,  and  quote  analysis  in  proof  of  the  cmnednaw  of 
its  formula.  They  have  further  ascertained  by  oonMntivn 
examinatioa  of  the  cakina  and  salver  aalta  that  thia  wOA 

t  TlwEailiitaaltaaeoptaias«sU|hasjvr«f  Mid* 
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oxylic  aciil  ubtajiifd 
a  product  of  (he  oxitl.itirin  of  alcohol, 
.led  in  the  puriHcatiun  o£  ihc  dibrom- 


is  in  all  respetis  identical  wiui  ihc- 
by  Dr.  Debiu". 
The  Tr!eth<,J  fnll.: 

acuiic  acid  is  tuilv  JcsLiilK-d  in  the  paper,  and  consists  in 
the  cthcnJKation  of  the  crii;'^  acif!,  conver'sion  into  amide, 
and  repeated  crj-stallisation  of  liiL-  laiiui,  uhcn  all  the 
mono-bromacctamide  is  left  in  sulutioo.  I'he  punhcd 
amide  is  then  decomposed  by  hydrate  of  potassium,  added 
by  small  portions  at  a  time,  and  iu  a  vessel  sun-oundcd  by 
ice-water.  The  ammonia  liberated  is  neutralised  by  dilute 
nitric  acid,  and  the  solution  mixed  with  nitrate  of  stiver, 
when  the  dibromacetate  of  that  metal  is  precipitated.  Jhia 
it  said  to  be  Dot  afie&ed  bjr  light,  although  Dr.  Debus 
Mserts  the  cofitraiy.  The  silver  lalt  is  diffused  through  a 
considerable  fTiaotiiy  of  watef,  and  exposed  to  the  tem- 
perature of  too*  C.  itnttt  no  more  ydlow  bromide  of  silver 
18  formed,  which  filtered  off  leaves  broniogl;^colic  acid  in 
solution.  This,  in  turn,  is  again  converted  into  its  8ih*er 
Ti.ili.  arfl  nil cnpdsi.vi  ;n  a  similar  manner,  yielding 
broiiiiUc  wt  liii;  :,n:t^i!  ami  ;  a:o  ;,'lyoxylic  acid  in  solution. 
The  authors  have  di  ;  ;a  fi  d  a  -.XTy  tli.ir.iiK-ris'.lc  test  for 
thi?i  acid  dependent  Ui  un  ll-.c  cise  and  rai^idity  w  ith  which 
the  .inilinc  salt  is  decomposLd.  This,  cnmbinnlion,  at 
first  colourless,  lets  fall  a  bright  ()ran;;o  c<'louiLd  precipi- 
tate, either  on  standing  at  illI  for  somu  time,  or  im- 
medi.itely  upon  he.-^tins^.  It  is  impossible  within  the 
limited  space  at  our  disposal  to  do  justice  to  the  authors' 
arg:uments  in  support  of  ihuir  views  respeding  the  cooiti- 
tution  of  glyoxyuc  acid,  whidi  occopjr  more  tbn  half  the 
leoffth  of  their  jiaper. 

Dr.  OOLlMO  read  a  paper  "On  a  GlyoxaUe  Amtde.'' 
In  the  course  of  an  examination  into  the  properties 
of  the  remarkable  compound  NOCIj,  obtained  by 
G.T\-  I.'issac  ihf  tl.iLf  prod'jcl  of  the  reaction  of 
ni'-iiL:  ami  hydruLhloric  ^(.iiiN,  lie  liad  laacie  preliminary 
experiments  on  the  a^ion  of  this  substance  upon  a  variety 
of  compounds,  with  the  view  of  introducing  the  Rtoup  NO 
in  exchan};e  for  hydroRen  :  (  r  of  c-Jicrw  ise  obtaining  some 
evidence  from  the  reaction*  of  the  i»ubs>iancc  in  favour  or 
disfavour  of  Gay-Lussac's  formula,  which  he  did  not 
consider  as  being  at  present  satisfadorily  established. 
From  the  result  of  a  preliminar)'  experiment,  he  had  been 
induced  to  study  t!ie  rea<flion  of  Gay-Lussac's  body  with 
alcohol  more  in  detail.  His  resshs  were  at  present  in  an 
incomplete  statc«  and  be  would  not  have  ventured  to 
bring  them  twfore  the  Society  just  yet,  but  for  the  bearing 
ihtj  bad  opon  die  ej^wfiiaents  of  Messrs.  PeriUn  aod 
Duppa,  with  whom  he  had  been  in  communicatioa. 

Ali^o^i.tc  akidiol  absorbed  Gay-Ltiss.ic's  body  abun- 
daiuiy  in  the  mid,  .ipp.irently  without  cK-cot7i]insition  ; 
but  afti-r  .1  t  mc  the  tf  mperature  rose  rapidh-,  and  an  un- 
manageably vudt-nt  ri'.iAion  set  in.  At  the  tcmpvr.Ttiire 
'>(  jo"  or  50'',  ho\\(.vcr,  tliurij  \s  ns  no  mere  .ibsurptioii  of 
(if  tlir-  chlorn-nitric  vapour,  hut  it  aClcd  continiio;;sly  t:p("»n 
ihf  .dcoliid,  «it]i  L(,iplous  c\'olution  of  Inilrothlorit;  acid. 
T))c  pruiiuct  01  the  reaction  was  heated  on  a  water-bath, 
whereby  the  excess  of  alcohol,  containing  apparently 
some  chloral,  was  distilled  off,  and  a  syrupy  liquid  was 
left,  which  was  further  heated  for  some  time  on  a  water- 
bath,  while  being  treated  with  a  cnrtent  of  diy  carbonic 
add  gas. 

On  moderate  dilution,  tli's  F.yrjp  ^■e^:^cd  a  uatt-iy 
solution  and  an  oily  ilrposit.  Ihc  lautr  was  iii^t 
examin'.-d,  tnit  l  i-  would  v.',\v  n-iVr,  hrst,  to  the  solution. 
Beins  i-aiLnu  Iy  a  ii  was  neutraliwed  with  chalk, 
and  the  so!i  tiuii  of  the  resulting  lime  Halts  evapo- 
rated, v.hrrcby  \sbat  appeared  to  be  a  maf;nific«nt 
cro]'  of  tr,  t.us  was  obtained,  but  the  .Tpparent  cry  stals 
were  in  reality  masses  of  crystalliform  jeiiy.  The 
jelly  was  dissolved  in  water,  the  solution  precipitated  by 
alcohol,  the  precipitate  rcdissolved  in  water,  and  re- 
precipitated  by  alcohf'l  once  or  twice  until  obtained 
♦  <rer  from  chlorine.  I-rom  the  aqueous  solution  of  the 
final  precipitate,  crvstals  were  obtained,  wLiuIj  an  ultimate 
analysis  and  examination  of  their  properties  showed  to  be 


glyoxalate  of  calcium.    In  particular,  they  gave  the  ia- 

trri'stint;  aniline  reaction  which  Messrs.  Pcrkin  and 
Duppa  had  just  di.:!i:nbcd.  Dr.  Odling  was  of  opinion 
tlial  the  treatment  of  ,ik(j|iol  w  ith  Gav- Lu:-5ae's  hi'dv  con- 
stituted tin-  ir.o;-;  iiioJu^tive  process  ycl  liestribed  ft)r  the 
preparation  of  i^lyuxalic  a'^id.  He  hdd  r.ijl  r.i-certaincd 
whether  the  jelly  he  had  referred  to  vv.is  or  v,as  not  a 
definite  compound  of  glyoxalate  and  chloride  of  cakium. 
The  results  of  his  analysis  of  the  pure  glyoxalate  t  orres- 
ponded  with  those  of  Dr.  Debus  and  of  Messrs.  Perkin  and 
Duppa,  and  accordingly  tbc  salt  might  be  represented  by 
eittor  of  tbe  formuUe 

^*HCOj.H»0  or  -"HjCOIi. 

The  oil  having  been  washed  with  dilute  potash  and  water, 
was  dried  over  chloride  of  calcium,  and  distilled.  A 
portion  boiled  between  100^  and  i6o\  without  f^ivinfj  an 
indication  of  any  fixed  point  ;  by  iar  the  larj^er  portion 
boiled  between  180  and  200':  and  anotlitr  portion  boiled 
between  340''  and  2jO°.  Ihe  portion  boiling  between 
180"  and  200°  had  alooc  been  submitted  to  e.xamination. 
Its  redificatioB  was  very  troublesome,  owing  to  the 
pliacipal  COOatitttent  being  mixed  with  one  or  more  sub- 
Stances  ibcomposilils  by  distillation.  At  leqgtli  a 
liquid  was  obtained,  boiUiig  at  189%  which  was  thooiibt  to 
be  pure.  AnUytia.  however,  snwed  thai  it  was  vsty  br 
from  pure.  Its  behcviottr  potssfa  haviag  tbovni  it 
to  be  an  ether,  It  was  aocordingly  tiMttod  irfdi  amwoaia,  fa 
the  first  instance  with  alcoholic  ammonia  in  sealed  tvbet* 
afterwards  with  strong  aqueous  ammonia  and  suCBcient 
alcohol  to  cause  the  two  liquids  to  dissolve  in  or  mix  with 
each  other.  On  spontaneous  evaporation,  a  beautiful  crystal- 
line gubatanuc  was  obtained,  having  inutji  the  api>earance 
of  chlorate  of  pota.ssiutu  or  nit: ate  of  silver,  the  pcrfeA 
crystals  occurring  n%  rectani^ular  plates.  It  melted  at 
.ilK/Ut  77  ,  and  w  as  capable  of  being  btjiled  and  distilled  ; 
but  on  attempting  to  ta'i.c  Its  \  ap.nir  density  it  underw  ent 
decomposition.  It  wms  very  snlut  le  in  watrr  and  alcohol, 
forming  neutral  solutions,  which  did  not  evolve  ammonia 
when  treated  with  potash  in  tbc  cold.  The  numbers 
obtained  by  its  analysis  were  in  accordance  with 
the  formula  C6H|iN0j.  From  a  consideration  of  its 
properties  and  mode  of  formation,  it  might  be  regarded 
as  an  amide  of  Messrs.  Perkin  and  Ouppa's  acid,  io 
which  the  two  alcoholic  bydiogeaa  were  leplaccd  by 
etl-yl,  thus:— 

n,,C;0^       Glyoxalic  acid. 
H.C:0.;N    Its  unknown  amide. 

EtjH-C;DiN     'l  iie  dielhyl-amide. 

EtaH^CjOi      The  unknown  corresponding  acid. 

EtjH  Cj04      Its  ether. 

The  farther  examination  of  the  ether  from  which  the 
amfdo  bad  been  prepared  waa  not  complete,  but 
had  been  done  to  shew  that  in  all  pcobabiUiy  itwat  tlw 

pound  F.t3HCj04. 

It  would  thus  be  seen  that  Dr.  Odling's  experi- 
mental  results  were  in   perfedl   harmony  with  those 

of  Messrs.  I'crkin  and  Duppa.  The  interprL  1  lUi  ri  of 
both  sets  of  results,  however,  be  considered  si. 11  iir.  open 
question — and  a  most  important  one—  which  further  experi- 
ment alone  could  positively  solve.  Hut  with  the  Intpeifeii 
materials  at  present  available,  he  w  ould  state  what  he  con- 
sidered to  be  the  arf;uments  for  and  atjainst  each  view  of 
the  Constitutu'ii  (if  (;lyo.\al!C  acid.  Starting  from  aldehvd 
and  alcohol,  he  believed  that  all  chemists  entertained  the 
same  notion  as  to  the  constitution  of  those  compounds, 
although  some  chemists  expressed  their  notion  by  means 
of  reasonable,  and  others  by  means  of  unreasonable 
formulae  (Laughter).  Aldebyd  contained  two  marsh-gas 
residues,  one  of  which  was  in  its  primitive  state, 
the  other  had  undergone  the  aldehydic  modificatimii 
or  bad  lost  two  atoms  of  hydrogen  lo  eaebaoge  for 
one  atom  of  oxygeo,  thus 

HOC.CHj, 
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Similarly,  alcohol  was  composed  of  two  marsh -gas 
fesiduts;  one  of  which  was  in  its  primitive  state,  while 
the  otber  bad  utulcrgone  the  alcoholic  modification,  or  had 
ktt  »tiaB|e  atora  of  hydrogen  in  exchange  for  an  atom  of 
ogfgeo,  the  exceative 'equivalency  of  wliich  wat  lapple* 
'  DCS  ted  by  additioD  of  an  atom  of  hydrogen,  thna  a— 
(HO)HtC.CH3. 

According  to  Debus,  glyoxalic  acid  was  composed  of  two 
marsih-gas  residues,  one  of  which  had  undergone  the 
acid  mtirlilicaticjn,  or  hatl  lost  three  atoms  «if  livdio^'un 
ill  cxtliangi:  for  two  of  axygtn,  the  excessive  equivalency 
of  which  was  counterbalanced  by  addition  of  an  atom  of 
hydrogen,  while  the  other  marsh-gas  residue  bad  under- 
gone Uw  abofSHteicribei!  aldthydic  modification,  thus : — 
HOC.CO.H. 

But  according  10  Petkin  and  Duppa,  glyoxalic  acid  was 
composed  of  two  marsb^Baa  miaiita,  one  of  which  had 
andergoae  tlia  add  modification,  while  the  other  had 
undergone  a  lort  of  glycol  modification,  or  bad  lost  two 
atoms  of  hydrogen  in  exchange  for  two  atoms  of  oxygen, 
the  excessive  equivalency  of  each  of  which  was  supple- 
mented by  SB  aoded  atom  of  hydrogen,  thlM>- 
(HO)aHC.COjH. 

In  favour  of  Perkin  and  Duppa's  view  might  be  urf^ed, 
1st,  the  complete  accordance  of  their  formula  with  the 
ascertained  composition  of  glyoxalate  of  calcium,  of 
diethylatcd  glyoxalic  amide  and  ether,  and  of  most 
glyoxalates ;  and,  its  accordance  with  the  ingenious 
transformations  and  re-transformations  which  Messrs. 
Perkin  and  Duppa  had  ^ust  described.  Against  it  might 
be  Wged,  ist,  its  a  prwH  improlmbility,  on  the  ground 
tlttt  two  atoua  of  hydingen  cannot  be  replaoed  by  bydroxyl 
la  manh-gae  itsdi,  and  are  not  Itnown  to  be  so  replaced 
in  any  conatituant  asandi-gas  tesidiia,  akhon^  suigeded 
to  proeeaaes  simitar  to  tmnw  by  whfeh  glyoxalic  acid  is 
pradnced;  and,  its  want  of  accordance  with  the  reoiarit- 
aUe  aldetiydic  charadera  of  glyoxalic  acid ;  3rd.  its  want 
of  accurduiicc  with  th«  compositioR  of  ciystaUine  gly- 
oxalate- of  .'iir.nioiiia. 

In  favour  of  Dr.  Debii&'s  view  nil;;lit  he  urj.-ed,  ist,  the 
necessary  cxislcucc  of  the  budy  represented  by  his  formula, 
and  its  necessary  possession  of  the  joint  aldehydic  and  acid 
cbaradlcrs  exhibited  by  glyoxalic  acid : — 

HOC.COH   Qlyogml 

HOCXOjH  Glyoxalic  acid. 

HOkOCQsH   Oxalic  acid. 

2nd.  Its  complete  accordance  witli  the  aldL-liydic  cha- 
racters of  fjlyoxalic  acid,  as  shown  by  its  power  cjf  rcduc- 
in,:  oxide  e>f  f.il\er,  of  coniliir.ir.j;  vith  tlie  acid  sulphites, 
and  of  brcakinr;  up  iinrier  the  iiiflucnct?  of  alkalies  into 
alcohol  and  acid,  jiist  as  t'oes  .Tldehyd  itself: 
2H0C.CHj  -f  HiO  =  (HOiH,C.CIIj   i  lIOaCCHj 

aHOC.COiH  +  HjO  =  (HOj  I  IjC.COaH  +  HOjC^OjH. 

3rd.  Its  accordance  with  the  composition  of  glyoxalate 
of  ammonia,  a  salt  made  by  decomposing  dyoxalate  of 
calcium  with  oxalate  of  ammonia.  Against  Dr.  Debns's 
view  mi^tbe  urged,  ist,  its  necessiuting  the  n^fcseota- 
tioo'of  glyoxalate  of  calcium  as  containing  an  etom  of 
water  not  removable  at  160*  ft  very  suspicioua  cireum- 
stance,  and  the  representation  of  tlte  neaket's  anida  ns 
containing  an  atom  of  ether ;  2nd,  its  less  diteft  accord- 
ance, but  by  no  mear.s  positive  discordance  with  the 
metamorphos«;s  describee!  by  Messrs.  Perkin  and  Duppa. 

It  must  be  remembered,  lioucver,  that  tlie  aldehydic 
marsh-gas  residue  in  aUlel.yd  it<?elf,  and  in  ben/oic 
aktebya,  &c.,  has  the  propcny  of  uniting  with  chloride  of 
Mbwl  and  chloride  of  acetvl,  with  oxide  of  ethjl 
amIcqM*  of  acetyl,  «ad  that  in  aldetayd  with  •maonia 
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also.  Hence  it  is  not  altogether  surprising  th.tt 
the  aldehydic  residue  of  Dcbus'.s  glyoxalic  acid,  com- 
bined as  It  is  with  a  saline  instead  uf  a  hydrocarbon 
residue,  should  have  the  property  of  uniting  with  an  atom 
of  oxide  of  hydrogen.  Viewed  in  tliia  way,  the  speaker's 
ether  wonU  hie  a  sort  of  acetal,  and  be  formed  under  the 
same  dreumstances  as  acetal,  namely,  by  the  oxidation 
of  ateoliot. 

E^O.HOC.COaEt. 

EtsO.HOC.C19r 

Assuming  that  the  ether  of  acetal  has  readied  with  the 
aldehydic  marsh-gas  residue  to  form  an  unstable  di  ethy- 
lated  glycol  residue  (EtO)iHC.,  of  course  the  otiestton 
at  isaoe  between  Dr.  Debus  and  Messrs  Perkin  and 
Duppa  would  become,  in  great  measure,  a  verbal  cn«. 

Dr.  .'\,  W.  Wti.t.iAMSON,  wf)o  rit  this  period  of  the  even- 
ing otcunied  the  chair,  referred  to  the  anomalous  con^ti- 
tution  ot  the  glyoxylate  of  ammonia,  which  did  not  appear 
to  contain  the  additional  atom  of  water  ;  but  the  view  ad- 
vanced by  Messrs.  Perkin  and  Duppa  received  support 
from  the  faft  that  the  silver-salt,  like  the  acid  itself,  too- 
tained  four  atoma  of  Oxygen, 

The  Chairman  moved  a  vote  of  thanks  both  to  Dr. 
Odling  and  the  gentlemen  already  named,  for  the 
interesting  theoretical  considerations  cUcit^l  in  the 
previous  discussion. 

Mr.  W.  Chandler  RonrRTs  read  a  note  "Oh  tkt 
Occurrtnce  of  Or^auk  A^ptarancts  in  Colloid  Silica 
obtaiiu  d  In  Dialysu."  The  interesting  observations  which 
formed  the  subjeft  of  this  paper  were  elucidated  by  a 
series  of  specimens,  both  of  artificial  and  natural  origin, 
the  structures  of  which  were  demonstrated  by  the  aid  of  3 
microscope  and  illustrative  drawings.  In  experimenting 
upon  somewhat  large  quantities  of  soluble  silicic  acid 
prepared  in  Graham's  dialyser,  a  portion  of  the  liquid 
produdt  was  evaporated  slowly  in  air  to  compare  with  the 
forms  of  hydrous  silica  left  by  a  mom  r:;pid  operation 
cooduded  im  vocno.^  All  the  specimens  of  jelly  dried  in 
air  exhibited  dendritic  forms,  varying  in  size  from  0-2  to 
0  5  mja.  i  these  were  at  first  suj>posed  to  aiford  indica* 
tions  of  the  passage  of  colloid  into  crysuUoid  silica,  bat 
when  magnified  go  linear  they  appeared  aaradiatiiwfibtes, 
and  upon  being  nirther  magniiiea  700  times  each  fibre  re- 
solvea  itself  into  a  collc^ion  of  elongated  beaded  cells 
with  clusters  of  circular  cells  at  intervals.  Such  a  struc- 
ture would  indicate  a  ve;;etable  growth,  and  the  author  con- 
eludes  that  the  markings,  which  arc  similar  1o  those  s,t*cu  in 
moss  agates  and  Mocha  stones,  are  due  to  the  growth  of 
fungi  or  mildew  in  the  partially  tolidified  jelly.  The 
spores  of  organic  life  were  probably  derived  from  the  air, 
since  no  evidence  of  •^inillar  structure  Was  visible  in  the 
specimens  of  hydrous  silica  obtained  in  the  desiccator 
These  last-named  produi^  were  very  like  the  opal  ixom 
Zimapan,  but  contained  at'4  per  cant  of  water. 

A  shnrt  note  '*  On  the  St'hilUUx  of  Xiinlhln  {uric  oxide) 
in  dihitf  H vdrochhric  Af-id,"  by  Dr.  H.  licncc  Jones,  was 
next  read.  Xanthin  is  usually  stoteJ  to  be  insoluble  in 
hvdrocliluric  acid,  but  the  author  linds  it  to  be  soluble, 
and  h,id  no  difficulty  in  obtaining  "six-sided  crj-stals" 
upon  evaporation  of  the  acid:  By  microscopic  examina- 
tion alon*  laatfain  would  be  mistaken  for  une  add. 

In  contimitlOD  of  blsieeent "  J{^«anrJk(xon  Ntm  tmdttm 
Cornish  Miturab,**  Professor  A.  H.  Church  describes  the 

mineral  CorM«'n////f,  and 'gives  several  analyses  by  which 
it  is  shown  to  consist  of  arscniate  and  hydrate  of  copper 
v.'iih  a  small  proportion  of  phosphate.  Negleding  the 
latter  its  formula  may  be  written  thus : — 

Cu3aAB04,aCuH|Ox,  nq. 

PreviouF^  anatvse.'i  make  tlils  niiiiuiara]  jicar  to  liavo  in  all 
jJt'#  atoms  of  combined  water,  but  the  author  bcheves 

that  Uie  error  ia«xc«M  is  aoGonnted  for  by  want  of  care 
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in  itying  the  Mmple*  pmnkmHy  to  thi^  ctnemieal  cs«ni- 
ofttion. 

The  formula  of  Cornwallite,  tlii:  atncndccl,  makes  it 
stand  in  nearly  the  same  relation  to  Ennitc  amongst  the 
arseniatet,  as  Ehhte  stand*  to  Dihydntt-  amongst  the 
phosphates.  This  will  appear  hy  the  following  com- 
pariton  :  — 

ComwaUita  .,  Cu^aAsO^ 

Eridite  CU32A8O4 

Ehlita  .«  Cu3aP04 

Dibjrdiita  ..  •..  CujsPO^ 

A  vetaoftlunka  liawjag  beea  passed  to  the  authors' 
the  meeting  was  adjourned  until  Thursday,  i6th  instant' 
when  the  following  papers  will  be  read  : — "  On  Graphic 
FormuUtt"  by  Dr.  Outbrie ;  "  Om  the  Ttira-pkosphorie 
Amid«t,**\if  Dr.  ).  H.  Gladatone ;  "  A  N*w  RnvHon  for 
th4  Formation  of  ItOKurie  Cyanides"  by  Messrs.  E.  T. 
Chapman  and  Mile^  H«  Smith ;  and,  if  time  permits,  one 
or  two  Other  papefSi 


2CuH}0] 
aCuHaOj 
aCnHiOa  aq. 
CnHaOa 


0LA8Q0W  CHBmCAL  SOCIETY. 


Thb  inaugural  meeting  of  the  Glasgow  Chemical  So* 
eiety  waa  held  on  Monday  evening  laai,  in  the  Hall  of  the 
PhlloBopbical  Society.  Tbeio  waa  »  vety  large  attend- 
ance. 

The  President,  ProfeMor  Thonae  Antferwm,  M.D., 

F.R.S  E.,  occupied  the  chair. 

After  the  mimitts  of  the  former  meeting  were  read  and 
approved  of.  and  nine  new  associates  proposed  and  ad- 
mitted into  the  Society. 

Dr.  ANnF.KSoN,  in  a  few  introdudor)'  rcmarki,  tlianked 
the  memht-rs  for  having;  appointed  him  to  the  oRicc  of 
President  of  a  Society  of  whose  future  succegs  he  felt 
great  confidence.  He  felt  assured  that  the  new  Society 
would  have  a  long  career  of  iisefulness,  and  that  its  mem- 
hers  were  very  fortunate  in  having,  as  the  first  communi- 
cation to  the  Society,  the  paper  to  be  submitted  to  their 
eotlce  thateveningi  by  M.  Ludwig  Mond,  on  his  remark- 
able prooeaa  for  the  recoveiy  of  tnlphor  bum  the  black- 
aah  watte'of  the  alkali  world.  The  Frerident  then  called 
upon 

M.  Mond,  who  is  at  present  pradlically  putting  his  pro- 
cess in  operation  in  the  alkali  department  of  Messrs. 
Charles  Tcnnant  and  Company's  Chemical  Works,  St. 
RoUox.  The  pajjerof  M.  Mond  gave,  in  clear  and  intel- 
ligible English,  an  elaborate  account  of  his  recovery  pro- 
cess from  the  commencement  of  his  labours.  It  also  re- 
ierred  to  the  other  processes  which  have  been  brought 
under  the  notice  of  alkali  manufadlurers  from  time  to 
time,  to  efTeA  the  tame  objeA,  and  showed  wherein  they 
had  failed  to  meet  with  the  success  which  had  in  such  a 
maihed  degree  attended  the  application  of  bis  praceas. 
In  the  outlet  M.  Mond  fcftirad  to  the  vaat  importiuice  of 
the  alkali  trade,  and  charadcrieed  the  St  Rdlox  Alkali 
Works  as  tbe  most  important  and  inteieitiog  of  their  kind 
in  the  world,  not  only  on  account  of  their  vastness,  but 
because  a  very  considerable  number  of  the  most  valuable 
improvements  in  the  manufacture  of  alkali  and  its  co|[- 
iiate  industries  have  originated  or  been  first  adopted  m 
them.  The  manufadure  of  bleaching  powder,  which  has 
become  so  extensive  that  it  can  hardlv  be  now  called  a 
secondary  produdl,  was  invented  hy  the  founder  of  the 
firm,  Mr.  Charles  Tennant,  and  is  btill  carried  out  in  the 
St.  Rollox  Works  on  a  larger  scale  than  in  any  other 
similar  eatablishmcnt  in  the  world.  Among  the  many 
other  itnproveraents  which  have  first  been  applied  in 
Meesrs.  Ten  nant'e  Works.  H.  Mond  instanced  the  now 
famous  apparatus  for  the  iudviatioa  of  Uack^asbt  on 
which  the  final  success  of  his  process  altogethci  de- 
pends, and  regarded,  it,  <^  remarliable  that  the  fiiet  ap- 
puniitoa  ever  |«t  ii]<*  fer  thia  purpoie  la  «t  pmmA  cm- 


fCHCMICAt  NSWt, 

t  Aytni«.iCM. 

mcn- 


ployed  for  his  sulphur-recovery  process.    He  then 
tioned  some  rather  astonishing  details  illustrating  the 
great  development  of  the  alkali  trade  i:i  Great  Britain 
within  the  List  four  years.    In  tl.e  \  car  1864  the  quan- 
tity of  common  salt  decomposed  in  'iiis  country  was 
.iliout  sSfi.ooo  tons,  and  it  ruse  to  ahnu^  4cx3,ooo  tons  in 
the  year  1867,  or  about  40  per  cent.    This  quantity  of 
salt  requires  about  320,000  tons  of  oil  of  vitriol  for  its 
decomposition,  and  this  amount  contains  nearly  100,000 
tons  of  sulphur.  At  present  the  sulphur  is  nearly  all  ob- 
tained from  iron  and  copper  pyrites,  which  are  supplied 
at  a  much  cheaper  rate  than  nimstone,  owin^  to  the  suc- 
cessful working  of  one  of  die  largest  mines  m  Spain,  by 
the  Thanda  Mining  Company,  which  haa  been  principally 
fbrmed  amongst  Glasgow  gentlemen,  and  especially  by 
the  intelligence  and  perseverance  of  Mr.  William  Hen- 
derson, who  has  brought  his  process  of  copper  extraction 
from  the  residual  burned  ore  to  an  unprecedented  pitch 
of  perfection.    Notwithstanding  the  extensive  use  of 
pyrites  in  the  vitriol  manufacture,  Sicily  still  enjoys  a 
sulphdf  monopoly,  and    exports  annually  a  very  large 
quantity  of  that  substance    a  quantity  \^hich  last  year 
amounted  to  upwards  of  200,000  tons,  of  which  about 
5O1O00  tons  was  consumed  in  Great  Britain.    M.  Mond 
considered  that  by  his  recovery-process  British  alkali  nut- 
nufadturers  might  make  themselves  independent  of  Sicily  ae 
the  eource  of  their  sulphur  supply,  inasmuch  as  tlu^  have 
a  material  whidi  has  hitherto  been  a  sooree  of  inconveni- 
ewceand  ootlaylothoaeounufaaofcreinwhoaeoperations 
it  is  unavoidably  produced,  and  fiaai'whith  the  sulphur 
can  be  obtained  at  a  much  cheaper  rate  than  that  at  which 
it  can  be  imported.    He  then,  in  a  clear  and  intelligent 
manner,  described  the  apparatus  in  which  the  process  is 
conduced,  the  modus  uf'trandi  of  the  process,  and  the 
chemical  changes  whicti  are  involved  in  it.     He  also 
pi^dtically  illufstrated  the  process  in  the  presence  of  the 
members,  and  produced  a  very  decided  quantity  of  sulphur. 
A  variety  of  specimens,  illustratmg  the  various  stages  of 
the  process,  were  shown  to  the  members.     (The  details 
are  es<;cnti.-<lly  the  same  as  those  contained  in  the  paper 
by  M.  .M  i.d,  which  appeared  in  the  Chemical  NbwU 
for  19th  and  26th  of  July  uf  last  year.   To  this  paper  oar 
readers  are  referred.)   M.  Mond  regretted  veiy  much  that 
the  chemistiy  of  tlie  polythionic  adda  so  iotimmtdy 
conmAed  with  his  process,  had  hitherto  received  so 
little  attention  from  chemists. 

At  the  conclusion  of  the  paper  the  President  cor.^raiu- 
lated  the  author  on  the  gri  ac  success  and  simplicity  of  the 
process  which  he  had  given  to  the  alkali  manufacturers, 
and  on  the  interesting  manner  in  which  he  had  brought 
it  under  the  notice  of  the  Society,  and  then  at  some 
length  gave  an  account  of  a  sulphur-recoweiy  (fOtCiB 
which  h.e  had  mun  in  upcratiun  at  Dieuze. 

Mr.  E.  C.  C.  Stanford  and  one  or  two  other  gentlemen 
spoke,  but  as  the  time  was  far  advanced  there  was  very 
little  opportunity  for  discussing  M.  Mood's  interesting 
and  valuable  paper.  The  author  wm  awarded  a  heai^ 
voteof  ibaoka. 
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Wutty  EvmlHg  ifteting,  Friiayt  Marth  no»  t868. 

His  Royal  HiomiBBa  thb  PntNCB  of  Wales,  K-G.,  in 
the  Chair. 

**  On  AlU^  ami  ihnr  Uu$t**  )>y  Professor  Avovirva 
MATTKi^sint,  F.R.& 

The  objcdl  of  thia  discourse  was  to  show  experimentally 
why  alloys  an  mcd  in  prcfcrcace  to  their  component 
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On  Alloys  and  their  Uses. 


AUojrt  amy  be,  chemically  coocideitdfdlvidtd  into  three 
cUsso 

I.  Chemical  combinaiiuns. 
1.  Mechanical  mixturea. 

3.  Solutions  of  the  one  metal  in  the  other  which  have 
kcame  solid ;  or,  for  shortnese  take,  eolidified  eoltidons  of 

tbe  one  metal  in  the  other. 

Under  the  term  chemical  combination  such  alloys  may 
be  considered  which  are  the  result  of  the  combination  of 
two  metals  when  these  unite  together  with  ereat  energy 
and  evolution  of  heat,  producing  aa  alloy  the  physical 
•ad  cheaoiGal  Btopertics  of  which  we  cannot  foresee.  As 
ta  eianpte  ofsach  alloys  those  of  gold,  with  tin,  lead,  or 
(inc  may  be  quoted ;  for  if  to  melted  tin,  lead,  or  line,  gold 
be  added,  the  two  meuls  unite  together  Mntb  great  energy 
and  produce  an  alloy  which  is  cxceedlnj^y  brittle  and 
totally  unfit  for  pratiical  purposes. 

It  is  for  this  reason  that  the  more  cxptrisive  metals, 
silver  and  copper,  are  used  for  alloying  gold  for  the  pur- 
poses of  coinaige,  &c. 

With  regard  to  such  alloys  which  may  be  loolccd  upon 
tl  mechanical  mixtttres,  like  oil  and  water,  or  rather  as 
ether  and  water,  for  no  two  metala  are  known  which,  like 
ail  and  water,  do  not  diieolvs  at  all  in  one  another,  hut  a 
fcw  metals  are  known  which,  like  ether  and  water,  dissolve 
dightly  in  one  another,  for  ether  will  dissolve  a  certain 
amount  of  water,  and  water  a  certain  amount  of  ether. 
If  ether  and  water  be  mixed  together,  say  in  equal  parts, 
two  layers  will  be  formed,  the  top  one  being  ether  con- 
taining a  little  water,  the  lower  one  water  containini^  ^ 
little  ether.  Two  metals,  for  instance,  which  beliave  in 
tu&tv  a  similar  manner  to  ether  and  water  are  lead  and 
sine,  lor  lead  when  fused  with  zinc  will  dissolve  j'6  per 
em  line,  and  sine  in  its  torn  will  take  vp  z'«  per  cent 

If  these  two  metals  be  fused  together,  say  in  equal  parts, 
they  will  separate  into  two  layers,  like  ether  and  water, 
tf  r  top  one,  bcinK  the  specifically  l:^^^Uer,  zinc,  with  a 
iinall  percentage  of  lead,  the  lower  one  lead,  with  a  small 
percentage  of  /inc.  If  such  an  alloy  be  made  and  cast  an 
a  mould,  the  difference  in  the  behaviour  of  the  two  ends 
may  be  easily  shown;  for  the  top  one  is  ro  brittle  that  it 
cannot  be  bent  without  breaking,  whereas  the  lower  one 
may  be  bent  with  ease. 

«wb  chemical  combinations  and  mechanical  mixtures 
are,  however,  contpasatively  rare ;  and  for  alloys  in  com- 
B>oo  use,  pradlce  baa  almost  invariably  chosen  such  alloys 
as  may  be  contidcrad  as  belonging  to  the  tbird  class,  re- 
jcainc;  those  of  the  first  aod  aecond  aawoitbleasfor  prac- 
tical purposes. 

Under  the  term  solidified  solutions  of  the  one  metal  in 
the  other,  such  alloys  may  be  considered,  which,  like  the 
chlorides  of  potassium  and  sodium  wlicn  iused  to>^ether, 
prodvce  a  mass  having  some  of  the  physical  properties 
totally  diAneBt  from  those  of  the  component  salts.  It 
caaaot  be  aaaumed  that  tbe  chloride  of  «odium  enters  into 
chemical  combinattonwith  the  chloride  of  potassium.  One 
fiDportant  property  of  a  solidified  solution  is,  that  the 
components  are  homogeneously  diffused  in  one  another, 
to  that  even  under  the  most  powerful  microscope  they 
Can  no  longer  be  distinj^uibhed  I'rom  one  .mother. 

Alloys  are  used  because  they  possess  certain  physical 
properties  to  a  far  greater  extent  than  their  component 
oetals.  The  |riiyaicai  properties  may  be  divided  into  two 
classes. 

1.  Those  which  in  all  cases  are  imparted  to  the  alloy, 
•proximately  in  the  ntio  in  which  they  are  pokeesaed  by 
IM  compoaent  metals. 

2.  Those  which  in  some  casesaie,  and  in  others  are  not, 
imparted  to  the  alloy  in  the  ratio  in  which  they  are  pos> 
Sessed  by  the  component  metals. 

To  the  first  belong;  Specific  Gravity,  Specific  Heat,  and 
Expansion  due  to  lu  af  It  i*  easy  to  show  this  experi- 
■cntally;  the  specific  gravity  of  an  alloy  may  be  shown 
a  be  eqoal  to  tiMmeana  of  those  of  its  cmaponent  metatst 


177 


by  hanging  on  the  one  side  of  a  balance  the  alloy  and  OQ 
the  other  side  the  metals  composing  it  qnalloyed,  and  then 
placing  them  both  in  water. 

1  he  specific  heat  of  an  alloy  may  be  proved  equal  to 
that  of  Its  components  by  placing  the  alloy  and  its  com- 
ponents in  boiling  water,  and  then  in  erjual  volumes  of 
cold  water ;  when  tbe  rise  of  temperature  m  the  two  cases 
will  be  found  the  same,  as  may  be  shown  byadiflbrential> 
air  thermometer. 

A  brass  bar  placed  in  any  apparatus  for  showing  expan- 
sioti  by  heat  is  seen  to  expand  exa^lly  as  much  as  a  com- 
posite bar,  of  which  one  portion  is  of  copper,  the  Other  of 
?inc.  The  length  of  the  cine  portion  being  proportional 
to  the  amount  of  sine  in  brass. 

To  the  second  class  of  physical  properties  belong, 
CondnOion  for  Heat  and  Elctftricity,  Hardness,  Tenacity, 
&c. 

As  a  basis  for  the  conclusion  which  will  be  drawn,  the 
electric  conduiibnj;  power  for  alloys  m.iy  be  taken. 
Researches  into  this  subject  have  shown  that  when  tin, 
lead,  7;nc,  or  cadmium  are  alloyed  together,  such  alloys 
conduct  electricity  in  tbe  ratio  of  the  relative  volumes  of 
the  component  metals,  whilst  in  all  other  casea  no  sacli 
simple  relation  exists  between  the  conducing  power  of 
the  metals  and  their  alloys.  If,  for  inaunce.  gold  bo 
alloyed  with  silver,  say  in  equal  volumes,  the  conducing 
power  of  an  alloy  will  be  15,  that  of  silver  being  100,  and 
that  of  gold  So. 

If  curves  be  drawn  t<i  represent  the  cnnJuiUug  pi>wef 
of  different  series  of  alloys,  three  typical  forms  Wil^  h-.- 
obfcervttd  :  the  tirst  represented  bv  nearly  a  straight  line, 
the  second  by  the  letter  /,,  and  the  third  by  the  letter  U. 

Wiedemann  and  Franz  have  proved  experimentally  that 
tbe  values  pbtained  tot  the  conducing  power  of  metals 
and  alloys,  for  heat  and  ele<ftricity,  are  identically  the 
same  :  and  the  truth  of  this  Statement  may  be  shown  by 
the  following  experiment If  ban  of  gold  and  silver  and 
some  gc»ld.silver  alloys  be  fixed  so  that  one  end  of  all  of 
them  is  in  a  hot-water  box  and  the  other  end  in  the  bulb 
of  a  small  air-thermometer,  the  depressioti  in  the  columns 
of  the  liquid  in  the  tubes  of  the  air-thermometers  will 
indicate  tlie  relative  condudin*^  powers  (approximately)  of 
the  several  bars;  and  if  through  the  tops  of  the  columns  of 
lujuid  a  line  be  drawn,  such  line  will  form  a  curve  similar 
to  that  referred  to  aa  obtained  for  tbe  cleftric  oooduAing 
power. 

That  this  is  true  is  thus  shown : — 

By  the  side  of  this  apparatus  is  placed  another  of  this 
construction: — Into  the  bulbs  of  several  air-thermometers 
are  fixed  wires  of  the  same  size  and  length,  and  of  the  MUM 
materials  as  were  used  in  the  heat-conducing  experiment; 
One  end  of  each  wire  is  soldered  to  one  thick  copper  wire, 
and  the  other  end  to  another  similar  wire.  These  two 
wires  are  connected  to  the  poles  of  a  battery.  The  cu  rrent 
will  then  divide  itself,  and  a  portion  will  pass  tlirouj^h 
every  wire  proportional  to  the  conducing  power  pf  that 
wire.  This  current  will  heat  the  wire  and  cause  the 
liquid  in  the  tubes  connedetl  with  the  air  therniometerB 
to  descend,  and  the  line  drawn  through  the  top  of  the 
columns  wtil  be  nearly  similar  to  tbe  curve  already  men> 
tioned,  which  is  formed  by  tbe  bolba  io  which  the  heat* 
condu^ng  bars  are  fixed. 

The  analogy  between  the  relation  existing  in  this  case 
and  in  some  otbera  may  be  ahowa  eatperimentally  m 

follows : — • 

Sonority.  When  bars  of  alloys  and  their  component 
meuls  are  struck,  a  great  diiferencc  will  he  found  in  tbe 
note  produced  :  and  in  almost  every  case  where  tbe 
experiment  has  been  made,  the  most  sonorous  alloy  was 
found  to  correapond  in  composition  approximately  with 
that  at  the  taming  point  of  the  dedric  conduaing  power 
curve. 

Tfiiiuity.  When  wires  of  the  same  diameter  of  metals 
and  alloys  are  broken  traAion,  those  of  the  alloys  will 
foqatre  a  much  greater  nice  tbao  tfaeir  compootot  netala ; 
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and  it  may  be  deduced  from  what  ia  known,  that  those 
alloj^s,  the  composition  of  which  coirespoads  to  tfie 
turning  point  of  the  conduding  power  cuive,  nie  more 
teoacioua  than  any  other  alloy  composed  of  the  same 
metals. 

Ebutiaty.  When  spirals  of  wires  of  metals  and  their 
alloys  are  weighted  to  an  equal  extent,  the  alloys  will  be 
found  on  removing  the  weights  to  possess  the  property  of 
resuming; their  origina!  form  in  a  n  i  i  h  hi',;hLr  di7;rcctnan 
their  component  mt:!als.  Here  a.^ain  tliu  alloys  corres- 
ponJiiitj  in  compo>^tii(jii  to  those  of  ihe  tL:riiing  point  of 
the  conduAinf;  po'.'.ur  curves  are  the  most  t-lastic. 

I'rom  what  h,is  betn  r,.i;iJ,  nr.J  frum  the  experiments 
described,  the  conclusion  may  be  drawn  that  the  chemical 
composition  of  the  pratftically-used  two-metal  alloys 
correspond  to  those  situated  at  the  turning  points  of  the 
beat  and  eleAric  conducting  power  curves,  and  that  if  a 
two-metal  alloy  of  a  special  physical  property  be  retjuired, 
it  would  be  as  well  to  try  that  alloy,  the  composition  of 
which  would  correspond  to  the  tnming  point  of  tlie  curve 
rapreaeating  the  ele^ric  coodttftlag  power  of  the  alloys 
oftlM  two  metala. 
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Voloinctric  method  of  ettimatinR  carbonic  wlil  in  natural  waters. — 
Aniline  marking  ink.— Glaic  Jor  crysliilliaing  pans.— Preservation  of 
Micharinc  iuirr.   Ar%v-:<.ir  (11  SciKNCrs  :— Skcktoas of  ceUoloM. 

New  modcof  I'U^n.r  /  Mr::;iri;  i  .ilphaciHa.^TmiifiBnBatlHIfif  wk 
•cid  into  glycocol. — Uxychlondc  of  ulicium.  , 

M.  Bartb£lennr,  Ptofesaor  of  Physics  at  the  Lydt  de  P«o> 
has  publisbea  n  vdnmetric  method  of  ntunating  car- 
bonic acid  in  natural  waters.  His  process  depends  upon 
the  readion  of  the  protonitratc  of  mercury  upon  the 
alkaline  and  earthy  carbonates ;  by  means  of  the  same 
rca;%'nt  he  is  cnaMed  to  e^ti;i'..'ite  small  quair.itics  of  ncid 
— for  example,  the  nslric  acid  present  in  ram  v, -r.cr  .ifter 
a  storm,  l  i  e  crystals  of  neutral  protonitrate  of  n-.t  reury 
are  soluble  in  water,  which  at  thf  ffurn*  tinu-  ilecomposes 
till!  enmpour.il  into  insoluble  sub-niti.ite.  and  acid  nitrate 
which  remains  in  solution.  The  supernatant  liquid,  in 
the  presence  of  mercury,  may  be  kept  a  long  time  without 
undergoing  any  decomposition.  The  reagent  is  prepared 
by  treating  mercury  with  cold  dilute  nitric  acid.  Upon 
adding  to  a  dilute  solution  of  an  alkaline  or  earthy  bicar- 
hwiate,  protonitrate  of  mercury,  a  predpitatc  forms, 
which  is  at  first  white,  afterwarda  orange^  and  often 
9«eoisli  t  tlilt  precipitate  is  sohiblo  tn  cmsess  of  the 
fesgott;  also  in  sulphuric  and  nitiic  adds*  in  ariaei  and 
other  or^ntc  matters. 

In  a  :,oluiiun  oT  ti'  ';t  ,il  carhonaic  tJie  same  reagent 
produces  a  brLiwn  precipitate  wliieh,  when  the  alkaline 
carbon.atc  is  mixed  with  bicarbonate,  takes  a  more  or 
less  deep  t;Teen  tint  ;  this  brown  precipitate  is  insoluble  in 
excess,  liy  passini;  carbonic  acid  into  the  FoU:tion,  lit  Ih 
sufficient  to  breathe  through  a  tubej,  the  reaction  indicated 
for  the  bicarbonate  is  produced.  The  amount  of  acid 
nitrate  which  it  is  necessary  to  add  for  complete  precipita- 
tion and  resolution,  is  proportioila]  (i)  to  the  ciuantity  of 
carbonate.  (3)  to  the  degree  of  concentration  of  tne  reagent, 
(3)  to  the  quantity  of  carbonic  acid  engaged  in  the  solution. 
M.  Bartlidlemy  nnqtares  his  normal  solution  by  dissolving 
'5  grm.  of  bicarMMiate  of  potash  (equal  to  -241  of  carbonic 
acid),  prevtoaBly  heated  in  a  current  of  dry  carbonic  acid,  in 
a  litre  of  distilled  water.  It  is  necessar>'  before  pouring  out 
the  solution  of  nitrate  of  mercury  from  the  burette  to  a;;jtate 
well,  since  the  niercuriai  Violation  iii  very  dense.  When 
waters  contain  chlorine,  the  determination  of  the  carbonic 
acid  oonnot  be  made  exactly.  Approximate  results  may, 
however,  be  obtained  by  aciduhitini;  100  c.c.  of  the  \*'ater 
with  niuic  add»  decomposing  thus  the  carbonates,  and 


then  noticing  the  number  of  divisions  required  to  precipi- 
tate the  chlorides  and  produce  a  definite  grey  tint ;  after- 
wards the  same  given  volume  of  water  is  treated  with  the 
soltttion  of  nitrate  of  mercury,  until  the  yellowish  orange 
first  produced  has  disappeared,  and  the  tint  of  the  chloride 
idone  mnaina.  The  first  experiment  serves  ss  a  standard 
of  colour,  and  the  addition  of  flitid  from  the  burette  in 
arrested,  when  the  tints  appear  identical. 

The  process  also  admits  of  the  separate  determination 
of  earthy  and  alkaline  carbonates.  By  boiling  loo  c.c. 
of  water,  maintaining  the  volume  by  adding;  distilled 
water,  leaving  to  deposit,  fiherin;;,  and  passint;  a  current 
of  carlx.inic  acid,  matters  aru  nr.-anped  for  the  volumetric 
determination  of  the  carbonic  acid  combined  with  the  alka- 
lies; knowing  already  the  amount  combined  w  ith  alkalies 
and  alkalineearths  conjointly,  there  is  no  ditiiculty  in  finding 
that  due  to  carbonic  acid  combined  with  alkaline  earths 
only.  Here  is  another  metliod,  and  one  to  which  M. 
Barthelemy  ^vcs  the  preference  : — A  solution  of  potash 
(containing  *5grm.  of  potash  in  a  litre  of  water)  is  added 
in  definite  voinme  to  xoo*  c.c.  of  the  water;  the  simple 
carbonates  are  deposited  on  the  aides  of  the  vesseL  At 
the  end  of  a  few  days  the  solution  is  decanted  and 
satitrated  with  carbonic  acid.  The  carbonic  acid  in 
solution  is  then  determined,  and  that  in  the  same  volume 
of  potash  solution  saturated  w  ith  carbonic  acid  also  ;  the 
difference  between  the  an-.Tunts  of  solution  poured  from 
the  burette,  in  the  first  experiment  and  the  second,  is  the 
amount  required  by  the  alk.iline  carbonates  in  loo  c.c.  of 
the  water. 

An  indelible  marking  ink  is  prepared  from  aniline  hy 
mixing  the  two  following  solutions:  a,  cupreous  solu- 
tion—8*52  grm.  of  crystallised  chloride  of  copper,  10*65 
grm.  chlorate  of  soda,  and  5'35  gm.  of  chloride  01 
ammonium  are  dissolved  in  60  grm.  of  distilled  waters 
6,  aniline  solotion— ao  grm.  of  nydnchlorate  of  nnaina 
are  dissolved  in  30  grm.  of  distilled  water,  and  ao  gna. 
of  a  solution  of  gum  arabic  ( i  of  gum  to  a  of  water)  with 
in  ;;rm.  of  t^lycerine  are  added.  By  mixing  in  the  cold 
four  parts  of  the  aniline  solution  with  one  part  of  the 
cupreous  scdution.  a  >;rcen  liqnid  is  obtained  which 
can  be  u^ed  immediately  for  tr.icing  charaftcr*  upon 
linen  ;  the  marks,  however,  alter  .after  the  lapse  of  a 
few  days,  Tt  is  neceesary  to  keep  tlie  solutions  separate 
until  required  for  use.  If  the  fluid  does  not  l1ow 
easily  from  the  pen,  it  may  be  diluted  without  fear  of 
diminishing  the  intensity  of  the  tint,  which  at  first  green, 
gradually  darkens  and  becomes  black.  Heat  causes  the 
change  to  take  place  instantaneously ;  a  steam  heat  is 
sufficient,  and  is  better  for  the  fabric  than  a  hot  iroii. 
Afterwards  the  linen  is  washed  in  warm  soap  and  water. 
This  ink  lesitts  adds  and  allcaliesi  and  ia  ivniadabljr 
permanent. 

Some  remarks  Opon  the  glaze  of  vessels  used  for 
crystallising  in  chemical  works,  have  been  published  by 
M.  Stindc.  By  his  experience,  the  majority  of  glazes 
proposed  for  iron  vessels  do  not  fulfil  their  purpose  well, 
either  they  become  detached,  or  traversed  by  rust  when 
the  %f  s^el  remains  empty  for  a  few  days.  The  mixtorp  f>f 
oxide  of  zinc  and  sohihle  plass  adh.eres  to  the  iron  well 
enout:b,  but  it  does  not  prevent  rust.  Of  ail  materials 
pTopo;;od,  that  of  a  mixture  of  oil  and  min'um  of  iron 
(peroxide  of  iron  mixed  with  alumina)  is  unquestionably 
entitled  to  preference. 

After  having  thoroughly  puiverised  the  nriniam,  it  ia 
mixed  with  linseed  oil,  rendered  pasty  with  manganesa. 
This  mixture  ts  applied  to  the  iron  surfacea  caSBiBl^ 
cleaned,  and  deprived  of  mst  by  means  of  pumioe'Stoae. 

MM.  P^rier,  Poesos,  Cail  &  Co.  have  patented  a  process 
for  the  preser^'ation  of  saccharine  juices.  Lime,  it  would 
appear,  has  been  Ion;;  known  as  a  preservative  substance; 
in  applyint;  it  directly  to  the  saccharine  juices  of  plants, 
s-icchara'.o  of  lime  is  formed,  and  this  can  be  preserved 
unaltered  for  a  great  kn[^th  of  lime.  Upon  decomposing 
the  compound,  however,  for  tlie  reco\ery  of  the  sugar,  it 
is  found  that  the  foreign  matters  existing  in  the  juice  have 
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vodemne  auoh  chaag^  a»  to  impede  the  extniAioii  and 
ayttaUintion  of  the  augar.  The  pAteotect  of  the  pretent 
praoeaa  propoce  therefore  to  B]^y  the  lime  no  longer  to 
the  jnloe  or  the  plant,  but  to  the  jvice  after  removal 

of  the  foreign  matters.  They  consider  also  that  the  lime 
ought  to  be  employed  in  larger  proportion  than  it  has 
been  heretoft  ic.  W  luli.-  M.  Kuhlmann,  in  1833,  indicated 
as  sufficient  for  tlic  raw  juice,  -3  to  -5  per  cent,  they  con- 
sider I  per  cent  nLLcssarv  fvr  purifjLd  j'.iicL-,  atnl  whun 
required  to  be  pri  scn  l-i!  (li;rin;^  some  inuntlis,  2  per  t  ent, 
tljc  dcnsily  ()l  the  juitu  bcin^  'lo^n. 

The  memoirs  relating  to  chemistry,  brought  before  the 
Academy  of  Sciences  at  the  meeting  on  the  16th  of  March, 
were  the  following  : — "  On  a  tissue  or  skeleton  of  cellulose, 
diie^SUy  extraded  from  an  epidermis,"  by  M.  Payen.  "On 
«  meteorite  which  Cell  on  the  gth  June,  1867,  in  Algeria." 
l^H.  Daubr^.  "  On  b  new  node  of  fbrmation  of  oiiganic 
•olphacida,  and  on  the  tnunfemnalion  of  mk  add  into 
glvcocoV'hjrM.Streeker.  **0n  anoxychlinideafailicium." 
*'  The  reduflion  of  nitrates  and  sulphates  in  certain  fer- 
mentations," by  M.  Bechamp.  "On  the  cultivation  of 
beet-root  for  siipar,"  h\  M.  Mthais.  M.  Maumcne  ad- 
dresbcd  some  obscrviitions  on  the  suhjeet  of  potash  ex- 
traded  from  suint. 

M.  Payen  referred,  in  cninmentinf;,  to  the  numeroiis 
examples  of \  ef^etable  frubstaiiees  be  li:ul  made  known,  in 
former  researches,  where  the  !;keIelons  of  cellulose  at 
first  are  easily  obtained,  and  where  the  cellulosic  substance 
i»  possessed  of  the  properties  as  well  the  compoutim  of 
cellulose,  and  yet  afterwards,  during  growth,  for^jfn 
matters  mask  these  properties.  When  nitrogenous  mattera 
£»ti^  and  saline,  have  thoroughly  penetrated  tHe  cells,  the 
difficulty  experienced  in  separatmg  them  is  so  gnatt  that 
tome  have  conudeied  the  mixture  of  suhetances  free  from 
cellulose,  and  have  in  faA  believed  in  the  presence  cf  an 
entirely  new  proximate  principle.  M.  Payen  in  ver>'  cold 
W  eather  snbmitted  Ke\er.il  tubercles  of  potato  to  refr;:;e- 
rAtion.  Aftei  il-.uu  injj.  the  epidermis  was  easily  removed. 
By  careful  treatment  with  various  acids  and  potash  solu- 
tion, during  many  dn}  r..  as  well  as  by  washing  with  water, 
aleohul,  and  ether,  the  membranous  sf.bstance  v, as 
obtained  in  a  supple  condition  and  white :  specimens 
were  exhibited  to  the  Academy.  The  substance  thus 
purified  gave  tlie  reason — the  blue  tint  with  a  very  weak 
solution  of  Iodine  when  acidified  with  antphnrie  acld^ne 
to  cellulose. 

Id.  Strecker's  method  of  forming  organic  Balphacids 
oottusta  in  reading  upon  the  chlorides  of  the  radicals 
with  sulpbitea.  several  compounds  of  the  snlphactds 
have  been  obtained  in  M.  Strccker's  laboratory.  Iodide 
of  methyl  heated  to  i^o'  with  a  solution  of  sulphite  of 
soda,  yielded  niethyl^ulphite  of  sodium  (nietll9rl<dL'thio> 
natc),  according  to  the  equation 

GHjI-f  Na,S03.-GH3S03Na-f  Nal. 

Bromide  of  ethylene  and  sulphite  of  potash  gave  disolph* 
etlnrhnnte  of  soda  and  bromide  of  potassium.  A  new 
acid,  which  ma^  be  calte^  trisulphe|;lyGerilic  acid,  is  pro- 
dooed  when  tnchlorhydrine  is  reamd  upon  by  sulphite 
of  poush 

CjHjCIj  -!-  jKaSOj  ^  C3H3(€03K)3 +3Ka. 
The  chlorinated  acids  comport  themselves  in  an  analogous 
manner ;  monochloracetic  acid  is  transformed  by  c^alHtion 
>vith  a  soUntioB  of  an  alkaline  sulphite  into  alkaline  sulph- 
aectate.  The  chlorb:Kdrate  of  oxide  of  ethyfen  fianishes, 
tinder  the  same  conditions,  isethionic  acid.  M.  Strecker 
states  that  all  the  chlorine,  bromine,  and  iodine,  dircdly 
united  to  the  carbon,  is  usually  rci^laced  bv  an  eijuivalent 
q-iantity  of  th^  radie,;l  |S(),Ki.  At  the  Rame  time  it 
oi'ten  happens  tliat  only  a  porf.on  is  replaced,  while  the 
rest  remains  unattacked.  In  lieating  chloroform  \v:th  a 
solution  of  bulpiiite  of  pota&h,  the  potash  salt  of  suipho 
dichloromcthylic  acid  was  obtained,  according  to  t!ie 
cqu:  t!(,n.  CfiC!,  +  KjSOj  =  GHCb  SGj  K  |- KCI.  M. 
Streckci  . Lr.'.aiked  that  his  experiments  showed  that  the 
anlphafids  coouined  the  icsidue  S^^H  united  diieftly  to 


the  carbon  by  the  sutpbur ;  he  thought  it  probable  that 
the  isomeric  cthyl-snlpharous  acids  contmned  lilcewise 
this  group,  but  uomd  to  the  carbon  by  the  intetposition 

of  oxjrgen. 

M.  Wurtz  presented  the  foreKoinjr,  as  well  as  anothcmote 
by  M.  Strecker,  "on  the  tran'^.fcru'.ation  of  uric  acid  into 
giyciil."  W'hen  uric  acid  is  lieated  with  a  concentrated 
Solution  of  hydrochloric  acid,  or  hydriodic  acid,  prelerably 
the  latter,  in  a  sealed  tube,  to  a  temperature  of  iCw-iyo^ 
it  is  completely  transformed  into  t;lyc<?l,  carlionic 
acid,  and  ammonia.  Upon  opening;  the  eulJ  tube,  a 
continuous  current  of  carbonic  acid  is  seen  to  be  dis- 
engaged. The  solution,  treated  vnih  hydrated  oxide  of 
lead,  evolves  abundance  of  ammonia,  and  after  removal  of 
the  lead  by  sulphuretted  hydrogen  yields,  upon  evapora- 
tion, a  CfystaUine  reddne  of  glycol.  Analysis  showed 
the  snhstanco  to  be  identical  with  that  obtained  lirom 
hippuric  add;  ihe  cmtnlGafe  fbrn  and  the  chemical 
properties  were  also  m  nerfeft  accoidaace.  If,  then, 
hippuric  acid  he  considered  as  a  glycol  joined  to  benzoic 
acid,  uric  acid  may,  in  the  same  way,  be  figured  as  a 
combination  of  glycol  with  cyanunc  acid  ;  these  two 
acids,  charai^eristic  of  the  urinary  stcreiions  of  lierbivo- 
rotis  and  carni\orou8  animals,  are  now  seen  to  pnscnt 
more  resembhinc-  than  cfitild  have  been  supposed. 

M.M.  Friodel  and  Ladenburj;  have  observed  that  in 
passing  chloride  of  silicum  through  an  empty  porcelain 
tube,  or  one  filled  with  fragments  of  felspar,  heated  to  a 
temperature  approaching  the  point  of  fusion  for  this 
ndneral,  and  distilling,  the  produA  condensed  at  the 
extiemi^  of  the  apparatus,  is  a  liquid  less  volatile  than 
dm  chloride.  By  repeating  the  operattoo  a  great  nmnbcr 
of  tines  with  the  moievoutikponioiM>  anouble  amount 
of  a  liquid  boiling  above  70^  is  obtaiBed.  This  prodoA 
submitted  to  fraAional  distiUation  is  eaail^r  separated  into 
chloride  of  silicium  and  a  liquid  chiefly  boilin^between  136* 
and  !  {()'.  Limpid  and  fumim:;  in  tlie  air,  this  liquid  bears 
great  resemblance  to  chloride  ofbiiicium  ;  it  is  likewise  de- 
composed by  water  energetically.  Analyses  w  ere  made  by 
introducing  weighed  bulbs,  full  of  the  liquid,  into  ilat>ks 
containing  a  certain  (jucintity  of  water;  breaJdng  the  bulbs 
afterwards,  almost  ibe  whole  of  the  silica,  when  sufficient 
water  was  present,  remained  in  solution.  The  acid 
liquid,  saturated  with  ammonia,  was  evaporated  on  the 
wateT'batb;  the  residue  dissolved  in  water  and  filtered 

eve  on  the  one  side  silica  mixed  with  the  glass  of  the 
lb,  on  the  other  a  solution  in  which  the  chlorine  was 
determined.  The  atunben  obtained  lead  to  the  formula 
SUOCls,  finom  which  the  new  body  is  seen  to  be  an  oog^ 
cbloiide  of  BiUdnm. 
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Chemical  Koli-s  for  the  T.rcturc-room  OulTenl.  Ry  Thomas 
Wood,  i'h.D.,  F.C.B.    London  :  Lusgm&iis  ^  Co. 

It  is  a  pleasora  fbr  ns  to  record  that  this  text  bock  has 
met  with  the  success  that  we  predided  for  it.  As  a  COfl* 
sequence  a  second  edition  has  been  published  in  a  com- 
paratively  short  space  of  time,  and  Dr.  Wood  haslnrcaie* 
ful  revisioo  consiaerably  improved  it.  As  we  could  never 
attach  any  very  clear  or  definite  meaning  to  the  word 
"cram,"  as  applied  to  tuition,  wc  forbear  to  discuss  in 

what  way  such  an  expres>ilon  could  attach  itsidf  to  a  work 
like  that  under  notice.  It  is,  however,  within  the  ex- 
perience of  cverj'  observer  that  cramming,  in  teaching, 
not  unfrequently  is  i:scd  as  synonymous  with  method, 
conri^eness,  and  want  of  verbiage,  hy  persons  whom  we 
presume  have  never  followed  such  a  highly  reprehensible 
course. 

An  expression  which  is  definite  may  convey  clearly  the 
avowed  objed  of  this  book,  whidt  it  one  that  wc  mVf 
boldly  say  is  a  kgitinMtfr-'«vtn  mov^  *  desirable  onfr^ 
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and  that  is  drill.  Many  minds  xequtre  the  sane  fad  to  be 
placed  before  them  over  and  over  again  in  the  tame  light 
ud  ia  the  same  words ;  but  this  it  not  equivalent  to 
sayiae  that  such  «  drilting  is  applicable  to  leading  and 
•ttpenor  minds  in  which  originality  ia  to  be  hoped  for. 
Dr.  Wood  certainly  can  with  justice  claim  to  }'.;ive 
carried  out  thorough!)  a  plan  that  he  has  cka,rly 
Ekttchcd  out  for  himsL-lf,  and  this  we  take  to  be 
no  small  merit  in  a  writer  of  bcience.  The  majority  of 
Dur  readers  will  wc  think  acknowled'^e  the  jusUce  and 
truth  of  what  Dr.  Wood  asseru  io  his  preface. 

**  Many  years'  experience  in  teaching  has  convinced  me 
timt  the  average  i>oy  can  only  be  provided  with  a  very 
limited  amount  of  producible  information  on  any  Bubjccc 
for  an  examination.  A  small  !>oc)k,  tliL-icfure,  w:th  which 
he  may  become  so  familiar  as  to  bt-  ablir  to  ri-l\-r  to  it  with 
ease  and  rapidity,  and  which  Ik-  can  almost  ^vx  by  heart, 
is  the  thing  required,  and  the  present  edition  is  ottered  as 
euch." 

In  the  next  edition  we  WOlrfd  n^Klt  that  the  author 
ibould  properly  punQaate  the  title  of  hfs  book.  Many 

who  have  not  had  the  advantaj^e  of  Dr.  Wood's  explana- 
tion might  be  puasled  to  know  the  meaning  of  a  '*  Ledure- 

torn  On  Heat" 
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It  may  be  orged  with  justice,  we  are  afraid,  that  scientiAc 
fliea  in  genenl,  with  the  exception  perhaps  of  authors, 
are  totalw  ignorant  of  the  {&&  that  there  exist  scientific 
blue  boots,  the  value  of  which  is  very  great,  as  by  eon- 
aaltiiig  aocli  «m  invariably  get  evidenea  the  aceumcy  of 
which  no  one  can  fsirly  dispute.  Thotisands  of  valuable 

icientific  blue  books  are  destroyed  as  waste-paper,  owing 
mainly  to  the  want  of  appruciaiion  by  the  scientific 
public. 

The  original  books  of  specifications  of  patents  are  far  too 
costly  and  cumbersome  for  any  but  a  larf^  public  library; 
thus  the  specification  of  patents  filed  daring  the  operation 
of  the  Patent  Law  Amendment  Aft,  from  Oft.  tst,  1852,  to 

June  30th,  1866,  are  comprised  in  43,95s  M«c  books,  or 
1,428  thick  volumes  imperial  octavo,  to^oe  obtained  at  a 
price  of  £i,ago. 

The  very  first  idea  that  is  impressed  upon  tlie  mind  by 
this  really  impressive,  not  to  say  orprissive,  fact,  is  that 
some  of  all  this  mass  of  matter  most  be  of  value ;  and  if  this 
value  csltts,  Ibe  papers  would  be  welt  worth  wading 
tbiwigh  flnce  and  for  ever  by  competent  authorities, 
with  Ae  view  of  sifting  the  grain  from  tlie  chaff  in  the  first 
place,  and  in  the  stcond  of  converting  that  grain  into 
material  that  may  be  easily  di;,'estfcd.  The  second  of 
•these  processes  is  continually  being  carried  on  by  authors 
of  tcchnotoi^cal  works  in  every  dei^artment  of  science  :  but 
the  short  digest  of  cumbersome  works  is  not  so  well  adapted 
to  the  needs  of  these,  as  to  the  students  of  such  works  who 
,may  desire  to  have  authentic  records  of  any  tedinological 
pracess  which  may  in  turn  serve  as  a  reference  to  a  still 
more  detailed  dcacriptimi  if  such  he  necessary.  This 
work  1*  now  bdng  conscientiously  and  thoroughly  done 
in  a  systematic  manner,  and  we  are  only  discharging  an 
obvious  duty  in  dolni^  the  utmost  in  OUT  pOWCT  tO  prevent 
a  premature  close  to  a  t;ood  piojt-ifi, 

The  abrldf;cments  of  spec itic.itions  of  patented  inven- 
tions carefully  claSbilicd  are  niinifiture  blue  books,  of 
duodecimo  size;  eacli  aflords  at  once  u  chronological, 
alphabetical,  subiett-m.itter,  and  reference  index  to  each 
class,  the  work  being  done  by  well  qualified  compilers; 
omissions  that  are  wholly  uoavoidattle  from  the  mass 
of  the  material  will  be  supplied  in  second  editions.  In 
addition  we  find  an  introduAion  to  each  volume,  which 
further  ghre*  a  short  dient  of  the  various  discoveries 
made  fton  tiaa  to  tiina  w  eaidi  bnacb*  The  prices  of 


these  works  are  extremely  moderate,  and  a  copy  of  the 
more  important  ones  should  be  possessed  by  all  pradical 
chemists  who  devote  themselves  to  the  various  branches 
of  technology.  At  present  twenty-nine  classes  have  been 
published,  and  among  those  of  more  immediate  interest 
are  those  of  "  Preservation  of  Food,"  "  Manufadtttc  of 
Iron  and  Steel,"  "Bleaching,  Dyeing,  and  Printing,*' 
"Electricity  and  Magnetism;  their  Generation  sad 
Applications,"  "Production  and  Applications  of  Oas," 

Metals  and  Allovs/'  "  Photot;raphy,"  "  Plating  :.n1 
Coating  of  Metals,"  "Oils,  Animal,  Vegeiablc,  and 
Mineru."  The  following  we  learn  with  numerous  others 
are  in  course  of  preparation  :  "  Preparation  and  Combiu- 
tion  of  Fuel,""Sicam  Kn-incs,  '  "Stone.  Marble,  tad 
Cements,"  "  Acids,  Alkalies,  Oxides,  and  Sa1t<^  " 

If  due  appreciation  attend  these  ctTorts,  doubtless  others 
will  appear  in  course  of  time.  Valuable  as  these  abridge- 
ments are  to  all  scientific  men,  they  will  prove  to  be 
invaluable  to  those  who  desire  to  know  what  processes 
really  are  patented  and  what  are  not.  We  would  urge  upon 
the  authorities,  liowever,  that  as  these  volumes  bear  evi- 
dence of  Rrc.it  industry-,  considerable  powers  of  accuracy, 
and  require  the  rather  rare  quality  of  condcns.^tion  with 
judgment,  and  without  important  omissions  on  the  part  of 
the  compiler,  it  would  only  be  a  matter  of  justice  to  give  the 
CTcdit  due  to  the  author,  in  evervcase.  by  appending  his  name 
as  such.  The  praSice  of  w  orking  by  deputy  is  only  to  be 
encouraged  when  the  said  deputy  is  exposed  to  a  just 
criticism  of  his  own  share  in  the  work,  which  criticism 
should  be  limited  to  such  personal  work.  By  a  sub- 
division of  labour,  again,  it  so  frequently  happens  that  any 
responsibility  is  easily  lost  sight  of,  and  inaccuracy  is  a 

frequent  result. 

We  are  told  by  Mr.  Woodcroft  that  the  most  recent 
chemical  names  of  substances  are  placed  in  italics  after 
the  names  that  have  been  obtained  from  the  respeaive 
specifications ;  "  this  addition  is  rendered  necessary  by  the 
uniwtBal  adoption  of  the  new  chemical  nomenclature." 

We  hope  that  this  addition  will  not  at  present  be  made 
to  the  vubstance  of  the  specifications  themadvea  %  e«ea 
the  most  ardent  radical  in  chemistiy  would  SOt  care  to 
have  a  string  of  synonyms  after  eveiy  mention  of  such  a 
substance  as,  sav,  calomel,  w  hich,  if  burdened  with  aliases, 
after  the  manner  of  legal  definitions,  would,  we  arc  afraid, 
present  a  v«y  criminia  ^peaiwKe  indeed. 


CORRESPONDENCE. 


WATBR.TE8T8. 


To  the  Editor  of  the  Chemical  Ntws. 
Sir,— Your  correspondent,  Mr.  J.  Muter,  gives  mc  the 
credit  of  having  published,  through  the  medium  of  the 
Times,  an  extemporary  method  of  recognising  pollution  in 
water  fay  the  sense  m  smell.  Mr.  Muter  has  misread  the 
letter  towhidi  he  alludes.  I  merely  reminded  the  coun- 
try householder  that  be  nsiia%  owttntad  himself  with  a 
glance  and  a  sniff  at  his  water-bottle,  and  saggnateJ  that 
eyes  and  nose  w  ould  be  better  deteAivesJf  be  pfevtonsiy 
well  shook  the  w  ater  or  even  placed  it  in  a  warm  place 
s  few  hours.    Mr.  Muter's  letter  to  .  similar  la 

he  sent  the  previous  we«k  to  the  Miduni  Tiuus  tin.f 
(Jiiiittf:  the  sentences  in  which  I  am  mentioned  are  word 
for  word  the  same.  In  answer  to  that  letter  a  kind  friend 
has  replied,  this  week,  as  foUows,— I  am,  ftc., 

Jons  ATTraui. 

Testing  Water  for  Organic  Impurities. 
Sir.— In  connedlion  with  remarks  on  "  country  wells," 
Professor  Attfield  simply  suted,  in  his  letter  to  the  Times, 
that "  poOttted  water  does  not  generally  betray  its  condi- 
tion tiU  posaessed  of  n  Mmng  odowi  earlier  latiaMtioA 
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may,  however,  be  obtained  by  the  followiag  tesia:— Half 
fill  a  common  water-bottle,  cover  its  mouth  with  the  hand, 
violently  shake  for  a  minute,  and  quickly  apply  the  nose. 
If  nothing  unpleasant  is  deleted,  tightly  cork  the  bottle, 
S€t  it  aside  in  a  warm  place  at  about  thi,-  temperature  of 
one's  bciily  for  a  couple  or  three  day.-,  acid  repeat  the 

.  thakm;:,  &.C.  Water  of  very  b.id  (juality  may  thus  be  re- 
cognt&ed  without  the  truubie  and  expense  of  an.ily  si?;." 
Of  course  householders  would  get  still  earlier  intimatum, 
or  el»e  the  comfortine  auurance  that  the  water  contained 
no  organic  impmrii^,  dt  seeking  professional  assistance  ; 
bet  such  a  ttatement  by  an  analyst  in  a  leading  news- 
paper would  have  been  Karcciy  ethical.  I  have  found 
Profcuor  Attfidid*!  bintft  of  veiy  gnalt  uae,  and  am  con- 
vinced that  few  pefBons  beiidee  your  coftcapondent,  Mr. 

J.  B.  Muter,  could  possibly  have  received  from  them  the 
impression  that  any  water  free  from  odour  U  fit  to  drink, 

—I  am,  Ac.,  SAMtTAS. 


ROYAL  SCHOOL  OP  MINES, 


To  the  Editor  of  the  Chtmical  b!ews. 

StR.^Wi11  you  Icindty  allow  me  to  draw  attention  to  one 
Ojiettion  which  appear*  to  have  escaped  noticst  viz— 
what  is  the  meaning  of  the  designation  Royal  School  of 

Mint  s  ? 

The  term  R.  Mining  5khool,  or  School  for  Miners,  I 
could  under'itand  ;  but  this  one  I  cannot.  1  k  -  v  ^at  a 
school  of  bc\  s  is.  .ind  I  have  heard  of  a  school  oi  wiules, 
but  what  is' a  School  of  M;nes  ?  It  is  IriH-  that  there 
exists  an  Ecole  dcs  Mines,  but  I  do  not  know  why  our 
corresponding  institution  should  besf  a  name  whidl  is  a 
literal  translation  of  the  above  title. 

Now  that  the  School  ^st  beginning  to  be  known,  it 
seems  almostaphyto  propose  any  alteration,  still  T  really 
believe  that  it  would  he  preferable  to  call  it  the  •  CuHe^ie 
of  Science,'*  as  tv^ested  by  "  Delta,"  than  to  let  it  still 
retain  its  present  inappropnate  and  absurd  natact  more 
especially  ns  only  a  small  ftaifiion  of  the  stodeats  ever 
ha\e  any  thing  to  ao  with  mines  or  mining  in  afterlife. 

My  .TpoIoRv  for  again  encroaching  upon  yctir  valuable 

See  must  be  the  deep  interest  which  i  take  in  tbe 
titntym  and  cvetytMag  cooncAed  with        am,  ftc. 

A.  L.  B. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Isomerism  of  the  Hydrocarbons  C;H,,i  and  CjIIs.— 
A.  Hutlerow.  There  can  be  only  two  isomers  of  the  com- 
position 04Hift;  the  ont  is  etbylo 

the  other  ttimethylformene  €(€113)311,  obtained  by  the 
author  from  trimethylcarbino)  (tertia^  pseudo-butylic 
alcohol)  by  the  aAion  of  rinc  on  tnmethylcarbinylic 

iodide.  The  reactions  of  the  two  compounds  prove  them 
to  be  isomeric,  nut  identical.  The  aftion  of  chlorine,  fur 
instance,  i;ives  rise  to  the  t'ormation  of  oily  products,  of 
which  that  derived  from  trimethylformene  is  lighter  than 
water,  that  from  ethyle  heavier;  and  on  lieatinjr  those 
chloro-denvativcs  with  water  to  100°  C.  trimethylcarbinol 
is  formed  in  the  one  case,  and  scaicely  any  adkion  is 
observed  in  tbe  other. 

Tbe  nmnber  of  bomerie  bnQrleoes  according  to  the 
atttber  ii  sine;  that  darivcd  from  trimctbykarbinol  liy  the 


a(fUoa  upon  it  (its  iodide)  of  alcoholic  potassic  hydrate,  baa 
the  fonnula, 

and  is  converted  into  pseudopropylcarbinol  (primaiy 
pseudobutylic  alcohol)  on  (oxidation  with  bypocUonnia 
acid. — {Ann.  Chem.  Pharm.  cxliv.  i.) 

Synthesis  of  Alcohols. — E.  Linemann.  The  synthesis 
of  fatty  alcohols  ffom  tbe  lower  members  of  the  series  by 
way  of  successive  conversions  of  tbe  alcohol  (methylit^ 
into  cyanide,  amide  of  next  higher  alcohol,  mm  alcohol, 
is  of  Jittia  praAifal  value  on  account  of  tbe  great  loss 
experienced  in  the  last  stige  of  the  process.  The  con* 
version  of  the  amide  into  alcohol  by  me.ins  of  an  excess 
of  nitrous  acid  (Hofmann),  whereby  nitrite  of  alcohol  is  pro- 
duced, is  accompanied  by  a  rapid  evolution  of  nitrof^en  which 
tarries  of  most  off  the  volaule  alcoholic  niutte.  'I  he  autlior 
has  discovered  a  process  by  which  more  than  one-fourth  of 
the  amide  is  obtained  as  alcohol.  It  consists  in  boiling  the 
nitrite  of  tlie  arr.ide  with  slightly  acidulated  water,  \\  hcrcbv 
its  splits  up  into  nitrogen  and  alcohol,  the  alcohol  being 
prevented  from  evaporation  by  the  water  present.  The 
converuOb  of  the  amide  into  nitrite  is  cifeded  by  decom- 
posing  its  chlofbydrate  with  argentic  nitrite.  A.  Siersch 
by  means  of  this  method  converted  ethylic  alcohol  into 
isopropylic  alcohol.— fA/rf.  cxHv.  129.  137. 

Stannic  Diethyl-dimeihyle. — N.  Morgunoff.  Methyl- 
caprovl  and  acetvl-amylCt  ^Ht^Q,  according  to  Popoff's 
experiments  are  Identical,  wbidi  ia£t  proves  the  equality 
of  the  twt  carton  affinities.  Macgnnofl'  -has  from  the 
same  point  of  ^icw  examined  tbe  two  staanie  diolbyl* 
dimethyte 


Sn 


i(GH 


as  obtained  either  by  atfling  upon  stanndiethylic  diiodide 
with  /incic  methide  or  upon  stanndiethylic  diiodide  with 
zincic  eihide,  and  he  lias  found  that  I  :;i  mathods 
lead  to  the  same  result,  and  that  therefore  the  four 
affinities  of  the  tctratomic  tin,  like tilOee Of  CatbOO,  aiC  Of 
equal  value. — Ibid,  cxliv.,  157. 


HISCELUNEOUS. 


Sir  David  BnwMM's  Lait  Words,!— Sir  J.  Simpsoa 
says  3—'*  It  seems  (0  me  that  I  carry  almost  a  mission  from 
him  to  as— from  the  dead  to  the  living;  for  when  I  last 
visited  him  at  AUerly,  when  he  was  within  a  few  hours  of 
death,  when  he  was  already  pulseless,  his  mind  was  per- 
l"ec"tly  entire,  and  perfettly  composed  ;  and  on  asking  him, 
among  other  matters,  if  he  w  ished  any  particular  scientific 
friend  to  take  charge  of  his  remaining  scientific  papers 
and  notes,  he  answered!  me,  '  No;  I  have  done  what 
every  scieiiiilic  man  should  do — viz.,  published  almost  all 
my  observations,  of  any  value,  just  as  they  have  occisrrcd." 

A  Model  Scientific  Writer.— Professor  Fraser  says 
with  rcfTard  to  Sir  David  Brewster's  ^reat  precision, 
energy,  and  determination  of  thought— that  during  the 
seven  years  that  he  (Professor  Fraseri  was  editor  of  the 
North  Bn!ii!i  /\rr/r-ft%  Sir  David  Brewifiter  contributed  an 
article  to  every  number ;  and  that  he  did  far  more— that 
he  stated  the  day  when  his  first  slip  of  paper  would  come* 
and  the  day  when  it  vratlld  be  finished.  His  manuscripU 
came  as  they  were  written — day  after  day,  and  sheet  alter 
sheet — and  without  the  necessity  of  the  revisal  of 


preceding.  He  thus  Worked  with  the  pncision  and  ngS" 
larity  of  a  mechaakil  i«th«r  than  »  mMUi  nadrfna^ 
Stitnt^  BtvUm, 
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Chemical  Nomenclature. — Rusting  of  Iron. 


rCmMiCAt,  Nnra, 
1   April  lOk  BB67. 


M.  Panizziand  Men  of  Science,  -in  a  letter  tti  the 
Times,  defending  a  statement  made  in  Parliament  that 
Mr.  Panizzi,  principal  librarian  of  the  British  Museum. 
"  had  not  acruplcd  to  express  his  contempt  for  men  of 
■dence,"  Mr.  W.  H.  Gregory,  M.P.,  writes  :— "  Three 
thott  pMNfn  from  Mr.  Panizzi's  evidence  before  the 
wcMt  coauMttae  on  the  Britiih  Museum  in  1836  will 
move  the  cocreancss  of  my  expresHons.  In  aotwer  44)29 
Mr.  Panisii  gives  his  opinion  of  identific  men  in  these 
words : — *  Scwntilic  men  are  jealous  of  their  authority ; 
they  are  do^aticai  and  nantnv-minded,  and  as  they  think 
themselves  infallible  they  would  never  consult  an  ofTicer. 
I  speak  from  what  I  have  known  of  them.'  '  4,930.  The 
Bcientific  men  would  spoil  the  men  of  Tank  or  drive  them 
away  from  Iho  Bnnrd.  I  spea!:  seriously,  .ind  from  pype- 
rience.  An  (jriii.rr  would  have  no  clinnce  r.','ain<;t  a  scien- 
tific man  who  should  take  a  crotchet,  and  they  arc  all 
crotchety.*  '4i9J3-  I  never  saw  scientific  men  go  right  or 
view  things  as  other  people  do.  I  think  the  Uustees  would 
be  much  better  without  them.'  ** 

Chemical  Nomenclature.— M.  DumM,dw  mw  secre- 
tary of  the  Academic  des  Sciences,  observes:— "If  every 
one  of  us  tiiu-:  •-lit'  f.>:v;  v  of  combining  with  his  name  that 
of  his  great-t;randi.a'ner,  uf  his  grandfather,  of  his  father, 
and  his  mother,  a  singular  compHcation  would  be  found 
in  our  registers  of  births.  A  hl'eiiine  would  be  passed  in 
learning  tlu-  names  of  the  persons  with  whom  we  were 
acquainted  in  our  own  neighbourhood.  As  to  knowing 
the  names,  of  the  inhabitants  of  a  town,  that  wc3uld  be 
an  utter  impossibility.  This  is,  however,  what  our  savants 
who  pursue  organic  chemistry  have  to  accomplish,  so 
that  their  language  has  now  arrived  at  a  point  of  barbarism 
that  cannot  be  surpassed.  Now,  vrouid  it  not  be  desir- 
able, in  idl  points  of  view,  to  adopt  a  generic  word,  and  to 
group  around  such  word  the  Bumes  of  spedea  in  propor- 
tion as  science  extends  her  coofuesta  }  1  am  pattfcnlarly 
interested  in  organic  ehemistiy,  hut  I  declare  that  thne  is 
entirely  wanting  to  me  to  peruse,  while  comprehending 
them,  the  various  memoirs  on  the  science  which  come  under 
mv  notice.  The  complication  and  insupportable  length 
of  the  names  employed  arc  the  sole  causes  of  this." — 
MtdUal  Timci  and  Gatette,  March  2iftt. 

Rattlesnake  Poison. — The  following  are  the  con- 
clusions at  which  Dr.  Weir  Mitchell  has  arrived : — l.  One- 
fourth  of  a  drop  of  the  venom  is  fatal  to  pigsons  under 
the  ac;e  of  four  months.  One^gbth  of  a  drop  is 
freijULnih'  a  fatal  doie.  t.  The  venom  is  absolutely 
harmless  when  swalIo%»ed,  because  («)  it  is  incapable  of 
passing  through  the  miicou*;  Hurf.ii.  es  ;  (A)  it  un(!t  r;;nt  s 
change  during  digestion,  whicli  allows  it  to  enter  the 
the  blood  as  a  harmless  substance,  or  to  escape  from  the 
canal  in  an  equally  innocent  form.  3.  Twenty-four  hours 
after  it  lias  been  swallowed,  the  contents  of  the  bowel 
contain  no  poison.  4.  The  return  of  the  pigeon  does  not 
absorb  the  venom,  and  it  causes  no  injury  when  placed 
on  the  conjunAiva  of  animals.  5.  The  venom  passes 
thnragh  the  membranes  of  the  brain,  and  more  swiftly 
thnnic^  the  peritoneum  and  pericardium.  6.  When  the 
venom  passes  through  the  peritoneum  it  so  afleds  the 
w^s  of  Am  ciq^aries  as  to  allow  of  their  rupture  and  of 
tiie  consequent  escape  of  blood.  The  same  phenomena 
appear  on  the  bare  surface  of  muscles  thus  poisoned. 
This,  together  with  the  defeA  of  the  coagulability  of  the 
poisoneil  l)!o<)tl,  accounts  for  the  e\cer.si\'e  hx-morrhage 
about  tiie  I'ang  SNUuncI''.  7.  The  blood  globules  are  un- 
altered in  venom  poisoning.  .S.  The  rattlesnake  is  not 
susceptible  of  injury  by  the  venom  oi  its  own  species,  g. 
The  sulphites  or  hyposulphite;,  of  soJa  or  iinic  have  no 
antidotal  power,  lu.  Carbolic  acid  sometimes  delays  the 
fatal  result,  and  usually  lessens  local  hsen^orrhage.  11. 
These  cfle<iU  arc  due  to  no  intluence  of  the  acid  on  the 
vcnomt  but  to  a  dircdl  effed  upon  the  local  circulation  of 
the  envenomed  part.  12.  Carbolic  acid  has  no  value  as 
trae  aatidotet  and  when  given  internally  does  not  affed 
tlw  ordiaaiy  fittal  issne.— /y^os  York  MftUcai  jfwnutl* 


Steel  Billiard  Balls. — .\mong  other  new  uses  of  steel, 
one  of  the  latest  is  that  of  the  employment  of  this  metal 
for  billiard  balls  instead  of  ivor)'.  They  arc  very  clastiCi 
and  are  not  liable  to  crack  like  those  in  present  tuc. 

Important  to  Chemiats.— This  advertisement  apneara 
in  a  Paris  paper  :  "  A  young  lady  of  forty-eight,  having  a 
moderate  income,  but  possessing  a  patent  for  a  new 
invention,  wishes  to  many  a  gentleman  of  sixty«five  well 
versed  in  chemistry." 

Stopper  Cord. — Stopper  cord  consists  of  conical  rolls 
of  very  elastic  rubber,  aaout  4  feet  in  length,  and  varying 
in  diameter  from  one-half  an  inch  at  one  end  to  an  inch 
and  a  half  at  the  other.  Stoppers  of  any  diameter 
between  tbeaa  limits  may  be  cut  uom  the  roll  and  bored 
with  a  common  braascodt  bover*  wUdi  must  be  moistened 
with  water  to  prevent  adhesion  to  the  rubber.  The 
stoppers  are  found  to  be  air-tight  under  the  pressure  of  15 
lbs.  to  the  inch,  provided  the  contadl  between  the  lube 
and  stopper  is  at  least  half  an  inch  in  length. 

The  Rusting  of  Iron. — Perfectly  pure  water  will  not 
rust  iron  until  it  is  heated  to  redness,  when  the  contack 
with  the  metal  instantly  forms  a  red  crust.  Water 
oxidises  iron  more  rapidly  when  it  receives  small  quan- 
tities of  mineral  acids,  while  on  the  other  hand  an  alluU 
or  caustic  lime  destroys  the  oxidising  faculty  of  water, 
a  fad  which  is  easily  explained  when  we  consider  what 
strong  affinity  carbonic  acid  has  for  those  bases.  We  am 
indebted  to  Fayen  for  the  determination  of  the  limits  of 
this  veto  power  which  alkalies  possess  over  the  oxidation 
of  iron  in  water.  He  ascertained  that  a  saturated  solution 
of  potassa  lye  diluted  with  from  1.000  to  2,000  parts  of 
water  could  still  protect  iron,  but  not  when  diluted  with 
from  3,000  to  4,t)oo  parts.  Saturated  lime  water,  when 
diluted  three  tunes,  protected  iron,  but  not  when  diluted 
four  times.  Saturated  carbonate  of  soda,  diluted  with 
from  fifty  to  fifty-four  volumes,  protected  iron,  hut  not  so 
when  diluted  with  even  iifty-nine  volumes.  The  finest 
cast  alod  was  piotaded  picifeclly  by  even  less  potash. 
Rust  is  porous,  and  like  all  porous  bodies,  absorbs  gases. 
White  pig  metal  scarcely  oxidises ;  ^cy  iron  with  more 
facility,  ur  iron  still  easier,  especially  when  red  hot. 
Cold>Bhoct  iron  ruata  laaat  ixA  slowest.  PoUsb  is  tbn 
best  jpreventiva  of  luat,  paitlcnlarl^  when  the  artkk  ia 
kept  in  dry  air.— Sewnli/fe  Anuriean. 

To  Make  Plaster  of  Paris  Harder. — With  one  excep- 
tion, all  admixtures  impair  the  hardness  of  the  plaster. 
The  exception  is  imn  filings.  W  hen  these  are  mixed 
with  plaster  they  rapidly  oxidise,  and  the  coherent  mass 
of  oxide  of  iron  formed,  adds  its  own  strength  to  that  of 
the  plaster,  making  a  very  fina  mass,  which  has  also  the 
advantage  of  strongly  uniting  itself  to  surfaces  of  iron.  I 
have  not  obeerved  what  proportion  of  the  filings  is  best, 
but  suppose  theyahooM  ftam  abont  one-fifkh  the  whole 
weight.^F.  Bowi.y. 


nOTES  AND  QUERIES. 


Safllower. — This  material  contains,  in  its  naturaJ  condition,  two 
colouring  lubslances,  one  insoluble  in  water,  known  ai  carttiamin,  the 
pink  dye;  the  other,  soluble  in  water,  a  yellow  colouring;  matter.  In 
orrfer  In  obtain  the  pink  d)e,  it  is  in  the  nrnt  place  requisite  that  the 
i.*ffloMcr  sh  ulil  be  as  free  as  pcisiblt  from  immiiturt-..  f>  r  instance, 
seeds,  the  leaves  of  the  plant,  or  other  tlouers,  hay,  straw,  and 
similar  labatancra.  Tba  cartnamin  U  obtained  in  the  feUoviac 
manner:  'Safflower  it  exhansleri  with  ■  very  weak  sotulion  of  car- 
bonate of  xnrfa ;  in  this  s.ilutlnn  fit-ccH  of  cotton  «<xil  are  placej.and 
the  alWali  If.  next  nL'at;.ii'iM.  '  ili'ulc  ftcti;c.  or  sulphuric  .ici..S  .  the 
cotlun  wool  thus  becomes  pink  dyed,  and  the  dye  it  rcmuved  Iri  m  it 
aoia  by  mauw  a<  weak aolatiaa of  CartoiMtt  «  ioda,  which  aolutiun, 
alter  lh«  fctnoval.  of  course,  of  the  cotton,  which  has  rn^en  up  iti 
colour.  Is  netttralised  by  means  of  a  dilule  ai  i'l:  n  rrv  ripi!  Jtt  lhu« 
I  n*UC«,  which  ia  the  carthan.in  ;  thin  in.iy  I>l- p.iiilu.l  i>\  rcpratirt;  tbc 
last  treatment.  The  pinW  dye  thus  obtained  in  very  tKatitilul.  and 
cspaciaUy applied  to  silk;  only  the  dye  is  one  of  the  most  fucithc 
known.  Repeatedly  purified  cartbamia,  mixed  with  l-'i«ach  chaJJc, 
iSflfisasasdlqriMaMatBMlavcihBir dwsks.    ^.  .  .  1 
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A  NEW  PRECIPITANT  FOR  POTASH,  ftc. 
HMSMCaM  ON  TKB  COMBIMATtOlta  09 
MOLYBDIC  ACID  WITH  PHOSPHORIC  ACID.* 
B7  U.  H.  DEBRAY. 


At  the  beginning  of  this  century,  after  Bcrzclius  had 
determined  by  nunu-rous  and  dcliu.itc  analyses  tlic  com- 
position of  most  of  the  then  known  mineral  substances, 
chemists  were  struck  with  the  simplicity  with  which  their 
OOmpOAition  could  be  expressed  by  means  of  the  propor- 
tional numbers  given  by  his  researches.  This  charadcr 
of  remarkable  simplicity  to  which  we  have  now  beca  long 
kaUtuated,  appeared  to  distinguish  Mineral  fiom  Ol|puic 
Chemiitiy,  in  wbicb  conpUcated  fonnuUe  oonaeqncnt 
npon  tlie  nfioilo  variety  of  bodies  farmed  fiom  a  email 
anmber  of  elemente  are  the  general  rale. 

The  diatinftion  is  disputed  by  most  or  the  eminent 
chemists  of  the  present  day.  There  is  indeed  no  essential 
ditierence  between  the  reaiflions  of  organic  and  those  of 
inorganic  chemistn,-,  neither  have  the  compounds  in  the 
latter  that  degree  of  simplicity  which  some  like  to  attribute 
to  them. 

The  discovery  of  the  silico-tungstic  acids  and  their  salts, 
by  M.  Marignac,  has  recently  furnished  a  very  rcm.irkable 
Illustration  of  a  series  of  bodies  of  ver>'  complex  com- 
position, and  yet  possessing  a  sharpness  of  reaiftions  and 
a  beauty  of  crystalline  form  at  least  as  great  as  the  simple 
produAs  of  our  laboratories.  The  study  of  the  combina- 
tiona  of  phoaphoric  and  molybdic  acida  haaled  me  to  the 
diaeomy  of  hodiee  of  the  eane  order«ofn  adll  non  com- 
plicated composition,  but  as  well  defined  and  aa  petfedly 
crystallised  a»  the  compounds  of  silico-tungatio  acid. 

I.  It  is  known  that  the  solution  of  molybdate  of 
ammonia  in  nitric  acid  possesses  the  property  of  precipi- 
tating ordinary  phosphoric  acid.  Riving  a  yellow  body 
almost  insoluble  in  all  acids.  This  precipitate  contains 
about  89  per  cent  of  molybdic  acid,  a  little  over  .^  per  cent 
of  phosphoric  acid,  the  rest  being  ammonia  and  water. 
Upon  boilms  this  ;n  an  excess  of  nqun  rcgia,  the  ammonia 
ia  destioycd,  and  a  yellow  liquid  obtained  which  yields 
by  spontaneous  evaporation  beautiful  doubly  oblique  prisms 
of  a  yellow  colour,  which  consist  of  a  combination  of  one 
equivalent  of  anhydrous  phosphoric  acid  with  twenty 
equivalents  of  anhydrous  molybdic  acid,  and  a  certain 
quantity  of  wMer,  oonespooding  to  13*3  per  cent  of  the 
weight  of  the  hydrate.f 

These  crystals,  very  soluble  In  water,  can  form  two 
other  hydrates  ;  the  one  containing  23*4  per  cent  of  water, 
that  is  to  say,  double  that  contained  in  the  first  for  the 
same  quantity  of  anhydrous  acid  ;  the  other  only  I9'5  per 
cent.  The  hydrate  with  23-4  per  cent  is  obtained  by  the 
i>por.[.ineou8  evaporation  of  aqueous  solutions  of  phospho- 
molybdic  acid  in  large  regular  octohedra ;  the  hydrate 
wth  ig-6  per  cent  is  deposited  fr(i:T.  Luncentrated  solutions 
strongly  charged  with  nitric  acid;  these  crystals,  less 
beautiful  and  stable  than  the  piccoding,  belang  to  the 
rhomboltednU  system. 

*  Thi*  memoir,  recently  read  bafore  the  French  Acadmy.  appears 
so  important  that  we  have  dcctdad  to  give  it  ancondcnica,  notwith- 
standing ll^  length  and  the  numerouK  demands  upon  our  space  at  thii 
teason.— El'.  C-  N. 

♦  I  have  already  pointed  out  this  re.iiflicn  in  a  former  r^P*r  on 
MntarMcnum  {Comptn  Ht»iiu\,  xlvi,,  109S1,  but  I  Hi  1  n  i!  continue  the 
■tanr  «if  thct«  bodies,  net  having  theo  a  cuovcnient  method  of 

sasviii. 


Tlie  small  quantity  of  phoi^phoric  acid  which  unites  in 
these  compounds  with  molybilic  acid  (3'7  to  4T  per  cent) 
suffices  to  modify  profoundly  its  properties.  True 
molybdic  acid  may  give  a  soluble  hydrate  which  was  first 
isolated  by  Mr. T.Graham  in  tlie  <i  lalysis  of  acid  solutions 
of  molybdates,  and  more  reccr.tly  by  M.  Ullik  from 
molybdate  of  baryta  and  sulphuric  acid,^  but  this  hydrate 
gives  colourless  solutions  and  is  uncrystallisable,  while  the 
Eydtates  of  phosphomoiybdic  acid  are  yellow  and  easily 
ciyitalliaable.  Moreover,  the  readions  of  this  acid  differ 
essentially  from  those  of  molybdic  and  phosphoric  acid: 
Thus  whilst  all  molybdates  are  soluble  in  acids,  we  find 
that  phosphomoiybdic  acid  precipitates  ftom  their  ttron^y 
acid  solutions,  potash,  the  oxides  of  rubidium,  ccesiom 
and  thallium,  ammonia  and  the  nitrogenous  organic 
alkaloids.  Soda  and  lithia,  which  give  no  precipitate 
under  these  conditions,  separate  themselves  by  this  re- 
action, as  by  many  others,  from  pot.ish  and  its  congenera, 
whilst  thallium  approaches  it  in  a  decided  manner. 

The  metallic  oxides  are  not  precipitated  by  phospho- 
moiybdic acid  in  a  sufficiently  acid  solution.il  Oxide  of 
bismuth  is  not  an  exception,  although  it  forms  with 
phosphoric  add  a  compound  almost  insoluble  in  nitric 
acid,  as  M.  Chancel  has  aboem;  noraover,  the  mixture 
evaporated  deposits  crystala  of  pbosphoMio^bdic  add  in 
the  acid  solution  of  bisntnth. 

If  it  is  demonstrated  that  a  well-defined  body  can  re- 
sult from  the  combination  of  one  equivalent  of  one 
substance  with  twenty  of  another,  there  is  no  reason  why 
there  may  not  SOme  day  be  discovered  stilt  more  complex 
combinations.  It  will,  therefore,  be  important  to  examine 
if  the  substances  which  we  constantly  find,  in  minnte 
quantity  it  is  true,  in  a  great  number  of  mineials,  do  not 
form  an  integral  part  of  those  minerals,  the  aane  aa  moft 
abundant  saiistancea,  and  do  not  commnnieale  to  them 
special  chancten.  This  Cut,  demon<:trated  as  far  as^he 
association  of  fluorine  and  chlorine  with  phosphates,  may 
extend  t(i  many  other  combinations.  I  may  be  permitted 
to  remark  that  if  there  exist  definite  combinations  of  iron 
and  carbon,  it  will  not  be  necessary  to  imagine  a  relation 
very  different  to  that  governing  the  combination  of 
molybdic  acid  with  phosphoric  acid,  to  obtain  bodies 
having  nearly  the  composition  of  iron  and  steel.  Thus 
the  compound  CFejo  would  contain  only  0*71  per  cent  «f 
carbon  (Fe-28,  C~6.} 

II.  The  composition  of  the  yellow  phosphomoIyMatca 
of  potash,  thallium,  and  ammonium,  obtained  by  pree^- 
tating  these  bases  in  acid  solutions,  may  be  repreaaDlid 
by  the  genmal  formula, 

3RO,  PO5,  20MO3 ; 

the  salts  of  potash  and  ammonia  also  contain  3  equlva* 
lents  of  water  of  hydration. 

These  arc  well-defined  compounds,  and  not  mixtures, 
for  it  is  easy  to  obtain  them  crN  str.liisrd.  It  is  sufficient 
to  fuse,  at  a  dull  red  bent,  the  salts  of  potassium  and 
thallium,  to  obtain  an  oily  liquid,  solidifying  on  COOHng 
to  a  mass  of  crystals  ;  in  the  thallium  salt  these  crystals 
are  suflliciently  distind  and  brilliant  to  admit  of  the  hex- 
agonal ^ramid  which  terminates  them  being  distinguished 
with  the  naked  eye.  A  km  grammes  of  material  aio 
sufficient  for  theae  fla^erineata. 

The  ammoniacal  salt  is  ohtalned  In  small  yellow  bril* 
lianl  crystals  by  mixing  two  solutions  of  pyrophosphate 
of  soda  and  acid  molybdate  of  ammonia ;  the  precipitate 
is  produced  slowly  in  consequence  of  the  transformation 


:  Ann.  d.  Chem.  u.  Pharm.,  cxliv..  104. 

I  I  have  already  thown  this  property  of  phosphomolybic  acid  to  lha 
Chemical  Society  ol  Paris  {Bull,  Jc  la  Soc.  Chim.,  2,  v.,  40J),  but  witb* 
out  studying  the  compounds  \o  formed.  Long  before  my  rcscarchea 
M.  Sonnenschein  had  pointed  out  fot  the  precipitation  of  nrRanic 
atttaloidi,  a  reaKcnt  obtained  by  treating  an  exec:.!  of  suda  tt.e 
precipitate  of  photphomolybdatc  of  ammonia,  to  c:rivc  off  the  ara- 
muni,!,  and  di=iidvinK  the  residue  in  nitric  acid;  it  i»  now  clear  that 
thi»  reagent  ia  nolhine  more  than  a  salt  of  phoaphomolybdic  acMi 
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of  the  pyropbosphoric  acid  into  ordinary  pbosplwric  acid 
nnder  the  influence  of  the  acid  liquid. 

A  solution  of  pbomhomolybdic  .icid  precipitates  neutral 
nitrate  of  silver.  The  precipitate  gradually  changes  to 
microscopic  crystals,  the  compOeitiOD  of  wMch  tOayh^ 
represented  by  the  formula  :— 

7AgO,  PO5,  SoM03+fl4HO. 

Tliis  >alt  ('i-.iolves  in  dilute  nitric  acicl.  and  the  liquid  on 
evaporation  lumishes  small  yellow  bnliiaat  crystals  of  a 
salt  conUising  two  equivalents  of  base, 

2AgO,  PO3.  2oM03^7lIO. 

ITI,  Phcphomolybdic  acid  and  its  salts  are  only  stable 
in  liiL-  prr-cr.cc  of  acids;  alkalies  generally  change  them 
into  ordinary  molybdates  and  into  phospbomolybdate«»  in 
which  the  two  acids  are  united  in  the  more  simple  pro- 
portion of  I  to  5, 

{POy  2oMOj)+Aq  =  POj,  5MO3,  Aq  +  isMOj. 

Thme  ptraapbemolylKUtn  are'  colourless  or  nearly  so, 
Mill  have  a  povhp  appeaniQce;  th^  are  aolnble  in  water 
and  easily  crystainnBlc;  an  cxcmi  of  acid  leconverta 
them  to  the  state  of  yellow  pbosplioiiiolybdateBi  «ettin|f 

phosphoric  acid  frcCt 

4(P0j,  5MO3}-|-Aq>3(P0s.  sROI-l-POs,  floMOj+Aq. 
I  give  below  the  formula;  of  some  of  the  beautiful  salts 
of  this  new  class  of  phosphomol ybdatcs 

Ammonia  salt  6(NH40i,  2POj,  10MO3  +  i.jTlO. 
Potash       „  6K0,     '  aPOj,  10MO3  +  i-tHO, 
Soda        n  6NaO,     2POj,  loMOj  ^  -stio, 
Silver       *,  CAgO*     aPOj,  xoMO^  -h  14PIO. 
tt  would  appear  that  these  fonniitK  cmiTd  be  simplified 
by  cliviJin^;  all  the  tcr:r>s  by  two,  but  as  the  aflion  of  acids 
furnishes  a  fre&h  type  of  :^ali:^  equally  well  crystallised, 
represented  by  the  general  formula, 

5RO,  zPOj,  I0MO3  +  Aq, 
it  is  preferable  to  retain  for  the  first  salts  the  formulx 

assii^ned  to  them. 

home  of  ilicic  salts  may  also  form  double  salts  wuh 
nitrates:  I  give  one  of  these  coir.pounds  :  — 

(6(KO,  NO5)  +  6KO,  aPOj,  10MO3I  +  18HO. 

The  facility  with  which  the  phosphomolybdic  acid 

givini;  \'  liito  salts  chan';;es  into  yellow  phosphomoivhfiic 
acid  and  phosphoric  acid,  has  prevented  me  hitherto 
isolatms;  it. 

IV.  The  analjrsis  of  the  preceding  compounds  presents 
very  great  difficulties  when  recourse  is  had  to  the  hitherto 
known  methods  of  separating  the  bodies  composing  dwm. 
I  have  used  to  effeft  this  object  two  new  processes  which 

drti-rv  e  notice,  as  thry  .irt-  sr.s^  cptihlc  of  generalisation. 

Separate  the  phtispl'.oric  ac:d  from  tljc  molybdic  acid  by 
passing o\fr  a  nri\tMn.- of  pHnsphomolyhdic  acid  and  lir.ic. 
heated  to  mcijiient  rcdnfss  in  a  porcelain  boat.  rir--t  a 
current  of  ?uiphurc-tlcc]  hvdrn:;cn,  then  ot'  bydrochlT'ic 
acid.  There  arc  forntcii  chloride  of  calcium,  sulphide  of 
molybdenum  crystallised  like  the  native  sulphide,  and 
chloropho^phate  of  lime,  or  apatite,  also  crystallised. 
The  chloride  o!'  calcium  is  removed  by  watet,  and  the 
apatite  by  hydrochloric  acid,  which  does  not  attack  the 
sulphide  of  molybdenum;  the  latter  being  easy  to  wash 
and  colled,  is  carefully  >^'eif!;hed.  The  phosphoric  acid 
is  easily  estimated  in  the  hydrochloric  solution. 

When  alkahnc  phosplicmudybdates  art-  under  exami- 
nation, a  portion  of  the  ali.ali  transformed  into  chloride 
volatilises  at  the  lii;;h  temperature  of  the  operation  in  the 
gaseous  current ;  to  ehinnate  the  alkali  recourse  must  be 
had  to  the  following  process :  — Dissolve  the  phospho- 
molybdate  in  excess  of  ammonia,  and  add  to  the  solution 
ammoniacal  nitrate  of  silver  ;  on  ebullition  crystallised 
tribastc  phosphate  of  siK-er  is  first  obtained,  and  then 
colourless  molybdate  of  silver  equally  crystallised;  the 
alkali  rcmaioi  ilk  the  liquid,  where  it  is  easy  to  deter- 
mine it. 


OM  THB 

FORMATION  OF  DOUBLE  SULPHOCYANtDES 
OF  CERTAIN  OF  THE  ALKALOIDS,  Ac. 

(COKTINUATION.) 

By  WILLIAM  SKEY. 
Ana}yit  to  tbe  Gsolegieal  Smmr  ti  Nor  2calaad. 

Since  my  last  communication  I  have  found  that  platinum, 
gold,  iron,  tungsten,  and  chromium  should  be  added  to 
the  list  of  metals  capable  of  forming  insoluble  double 
sulphocyaaides  with  the  alkaloids  generally  and  snlpho- 
cyanogen,  and  others  no  doubt  remain  to  be  addsd, 
especially  from  the  platinum  group. 

Annexed  are  short  descriptions  of  lome  of  the  aeie 
charaAeristic  of  these  salts — 

Sulphocyanide  of  Platinum  and  Morphia  precipi- 
tates as  a  red  oily  looking  transparent  substance,  when  a 
solution  of  ammonio-bichloride  of  platinum  is  brought  in 
contaA  with  a  mixed  solution  of  a  salt  of  morphia,  and  a 
soluble  sulphocyanide ;  it  does  not  give  any  fcadinn  of 
sulpbocyanogcn  with  the  percUoride  of  iron,  except  it  ii 
first  decomposed  by  an  alkali.  If  quina  is  substituted  ibr 
morphia  a  yellow  crystalline  precipitate  falls,  which  melts 
at  a  temperature  under  200'  F.  to  a  yellow  oil.  The 
nicotina  salt  with  platinum  is  a  dark  red  crystalline  sub- 
stance, which  a.s  in  the  c.ise  of  the  morphia  salt  has  to  be 
decomposd  bv  an  alkali  before  the  snlphotysnogeii  reveals 
its  presence  by  the  iron  test. 

Sulphocyanide  of  Oold  and  Atropia,  obtained  by 
adding  an  atropia  salt  to  a  solution  of  sulpbo^anide  of 
gold  in  sulphocyanide  of  potassium,  forms  semi-epheilcs] 
red  oily  looking  drops,  adherent  to  tlie  vessel's  sides  ;ata 
temperature  under  zn'  ihcy  agt^Ionierate  to  a  viscid  sub- 
stance. 

The  Quina  Salt  with  Gold  ap- car^  as  firanuiar 
crystals,  adherent  to  enclosing  vessel    a  norpoia  sah 

^ives  no  precipitate  with  this  solution  of  Rold. 

Sulphocyanide  of  Iron  and  Nicotina  is  an  oil  at 
common  temperatures,  blood  red  by  transmitted,  ind 
f^reen  bv  retlected  lij^ht  ;  its  hjstre  is  metallic. 

The  morphia  and  quina  compounds  with  iron  are  plastic 
and  adhcEJvcat  common  temperature,  v.  hue  vcratna  yield* 
pale  red  crystals,  readily  soluble  in  water,  the  other 
salts  of  iron  mentioned  being  but  slightly  soluble. 

Sulphocyanide  of  Tungsten  and  Quina  JhHi  SS  a 
gelatinous  yellowish  precipitate  when  an  alkaltnctusgstsls 
with  excess  of  a  scduble  sulphocyanide  is  acidified  sad 
brought  in  contaA  with  a  solution  of  this  alkaloid ;  itIiUMK 
at  a  low  temperature,  gr.-iduallv  acquiring  a  green  colow* 

The  other  alkaloids  generally  furnish  gelatinous  pre* 
cipitates  with  this  solution  of  tunj^sten. 

A  solution  of  tha  red  sulphocyanitic  of  chromium  also 
furnishes  d.iky  or  gclatinousprecipitates  with  the  .likaloids 
generally  ;  \\  :th  nicotina,  however,  a  scml-sobd  translucent 
substance  forms,  adherent  and  continuous,  of  a  purplish 
colour,  insoluble  in  alcohol  or  ether ;  heated  with  solution 
of  potash  it  iusesttonistompink  colour  and  evolves  nicotina; 
it  also  gives  the  rsadHoo  of  chNmiun  and  wlpho* 


Certidn  of  the  alkaline  bases  also  appear  to  fom 

double  sulphocyanide  salts  with  certain  metals  and 
sulphocyano;^en,  for  u  hen  mixed  u  ith  a  soluble  sulpbo* 
cyanide  and  shaken  up  with  ether,  the  ether  is  but 
slightly  coloured,  but  on  th.e  addition  of  a  salt  of  fine  or 
tin  the  whole  of  the  colourmr;  matter  can  be  removed  to 
the  ether  by  further  a^iiauon  ;  the  ctherial  solution  from 
the  tin  when  removed  on  to  water  and  boiled,  furnished 
oily  looking  blue  globules  which  sank  through  the  water ; 
when  long  heated  it  becomM  Solid,  >tjp^  abundant 
indications  of  tin  and  solphocysnogen.  The  presence  of 
water  or  ether  has  not  been  tested  for. 

As  before  stated,  these  double  sulphocyanidcs  are  gene- 
rally cbara<itenscd  by  their  comparative  insolubility  in 
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water;  the  degree  of  this,  however,  ItM  only  been 

dftermined  in  the  case  of  tlie  strychnia  compounds  with 
tiai,  which  requires  about  30.000  parts  of  water  tojcvcrj- 
pn  of  strychnia  prc&cnt ;  it  is  tbeicfiire  M  ioMlttllle  in 
water  as  tannate  of  strychnia. 

The  behaviour  of  veratria  with  iron  leads  lo  the  sup 
ponitioil  that  in  thotte  cases  where  solutions  uf  metai  fail 
10  libfl  precipitates  when  mixed  with  the  alkaloids  in 
preMOWMhydliotulpIiopyaiucacid.  double  sulphocyanides 
anr  itiD  be  torawd. 

As  being  cooDeAed  with  the  subjeft  in  bond  the 
fcUowing  partictilars  relative  to  the  formation  of  other 
doable  salts  are  noted  here. 

A  double  sulphocyanidc  of  nicrcury  and  zinc  falls  as  a 
Crvit,iil:ne  precipitate  whim  a  salt  of  zinc  is  mixed  with 
a  solution  of  sulphocyunide  of  mtrcury;  it  is  almost 
insoluble  in  water ;  no  precipitate  i>  formed  with  cadnuur.i 
or  tin  in  place  of  the  «inc.  Possibly  a  good  process 
far  the  separation  of  zinc,  cadmium,  and  tin  from  each 
fltbn  could  be  based  upon  their  retpe^ive  deportments 
»iib  nereiuyor  tbe  alkaloids  in  prewnce  or  itdpho- 
qnoogeo. 

Double  iodides  of  ntercary  or  platinum  with  the 

ilkaiouls  also  form  when  the  proper  solutions  for  the 
Siinc  aic  mixwd  together ;  the  sulphocyanides  of  mercury 
with  the  alkaloids  are  light  coloured,  and  insoluble  in 
excess  of  iodide  of  potassium.  The  double  sulphocyanide 
of  platinum  and  strychnia  is  a  dark  bluish  red  crystalUnc 
substance,  feebly  soluble  in  water,  moiu  soluble  in  sulpho 
qnaide  of  potassium.  The  other  sulphocyanides  are 
IcacfaUy  still  more  insoluble  in  water  or  sulpboc^raoide 
of  potassium ;  their  colour  is  also  Unisb  red. 
Jmsiytr.  1868. 


ON  THE  CHEMICAL  REACTIONS  IN  THE 
ROASTING  OF  PYRITES.* 
BT|.II.TlElfAMMJUN. 

Ever  since  pyrites  has  been  used  in  the  tnanvfaftttre  of 
sulphuric  acid,  it  has  been  frequently  noticed  that  instead 
of  the  roasting  chamber  being  filled  with  an  invisible 
mixture  of  atmospheric  air  and  s  ilphurous  acid,  visible 
white  fumes  arise  from  the  glnwin^  pyrites.  This  has 
been  noticed  more  particularly  in  muffle  furnaces  (where 
the  pyrites  is  roasted  in  a  chamber  heated  from  the  out- 
side), and  especially  in  Spencer's  muffles,  which  are 
hfltm  metres  foog.  It  is  hardly  possible  that  this  occurs 
only  in  muffle  fbrnaees;  its  oceunenee  here  is  more 
readily  perceived  than  in  other  furnaces^' bins,"  for 
instance.  These  white  vapours,  as  is  known,  are  anhy- 
drous sulphuric  acid.  The  condensation  of  liquid  sul- 
phuric acid  in  the  flues  coRneLtin<:  with  the  leaden 
chambers,  is  undoubtedly  owing  to  this  cause.  The  faft 
that  these  fumes  are  frequently,  if  not  always  formed, 
induced  Mr.  Fortman,  at  the  laboratory  of  the  Collegium 
CaioUnttm.  in  Brunswick,  to  institute  a  number  of  experi 
meats  on  the  subject.  .       ,  , 

The  natnrial  nsed  was  a  piece  of  nearly  pure  iron 
pyrites,  with  wdUdeliQed  ctystals.  interspersed  with 
quartz .  analvsed  in  the  ordinary  way.  it  yielded  50-31 
per  cent  of '  sulphur.  The  pure  pyrites  FeSa  requires 
53  3  per  cent  sulphur.  For  all  the  experiments,  the 
pyrites  was  reduced  to  a  very  fine  soft  powder. 

The  powder  was  placed  in  a  hard  glass  tube  i  inch  v.  ide. 
which  was  placed  in  a  Liebig's  combustion  furnace  (the 
same  as  for  an  organic  analysis),  and  brought  to  a  red 
bcst,wbile  air  was  drawn  through  the  tube  by  an  aspirator. 
Widi  careful  and  gradual  heating,  the  point  at  which  the 
ppiles  iraitaa  may  easily  be  seen  at  the  same  moment 
^  the  first  evohition  of  stttpbarons  acid  ;  the  white 
fames  m-^V.e  their  appearance,  and  oontinue  without  in- 
terruption during  the  whole  time  of  toasting.  In  the 

•  OiBgUT's  Palylecbnic  Jounui,  vol.  Of,  parts. 


first  experiment,  the  tube  was  conneded  with  a  flask  con- 

taining  a  solution  of  caustic  soda,  and  a  tube  with  dry 
caustic  .soda  between  i:  and  the  aspirator.  It  was  at  or.Li: 
apparent  that  the  \'.  hitc  t'umcs  passeil  through  both  ab- 
sorbents into  the  aspirator;  the  absorjnion  was,  therefore, 
very  incomplete,  although  all  the  suljihurous  acid  was 
absorbed.  It  is  known  that  anhydrous  sulphuric  acid 
mixed  with  air  or  other  gas,  is  very  difficult  tt>  condense. 
It  is,  therefore,  not  surprising  that  in  this  case  the  white 
fumes  were  imperfcdly  retained ;  the  quantity  of  die 
uncondensed  portion  (principally  anhydrous  acid)  was 
remarkably  large,  as  shown  by  analysis.  i'5  grammes  of 
powdered  pyrites  were  roasted;  the  dry  caustic  soda  was 
dissolved  in  the  solution  of  soda  in  the  flask ;  this  w.  s 
oxidised  with  chlorine,  and  precipitated  with  chloride  of 
barium,  which,  gave  3*657  "rammes  sulphate  bary  ta-  ■ 
corresponding  to  33'4fj  per  cent  sulphur.  Atc^irdmgto 
which,  1672  per  cent  of  the  sulphur  in  the  pyrites  was 
lost — as  anhydrous  sulphuric  acid  [50-21— 33  49  =  1672.] 
The  roasted  pyrites  retained  a  small  portion  of  sulphur 
at  those  points  where  it  was  in  dited  contadi  with  the 
combustion  tube.  This  evil  was  correAed  by  frequendy 
turning  the  tube  during  the  roasting,  and  the  mass  was 
heated  gradually  from  the  front  of  the  tube  "toward  -  t'  - 
rear;  in  this  way  a  residue  was  obtained  entirely  free  from 
sulphur,  and  of  a  bright  red  colour. 

In  the  above  experiment,  it  was  found  that  the  dry 
caustic  soda  absorbed  more  rapidly  than  the  solution  ;  the 
soda  tube  was  therefore  changed  for  one  three  times 
larger,  and  the  cxpcnment  again  made,  giving  the  follow- 
ing results :— Roasted  pyrites,  1366  grammes.  The 
gases,  as  before,  first  passed  through  soda  in  solution,  and 
then  through  the  tube  with  dry  Boda.  At  the  end  of  the 
operation,  tiie  soda  in  both  was  neutralised ;  the  solution 
divided  into  two  portima;  one  portion  was  immediately 
precipitated  with  diloride  of  banum ;  the  other  half  was 
first  oxidised  with  chlorine  and  then  precipitated.  The 
first  gave  2-485  grammes,  the  latter  I-Q86  grammes,  of 
sulphate  of  baryta,  so  that  in  nxi  parts  pyrites- 
Sulphur,  absorbed  as  sulphurous  and  anh\  drou8 

sulphuric  acid  4S''39Pta> 

Sulphur,  absorbed  as  anhydrous  sulphuric  acid 
alone  38" ji  „ 

Sulphur,  absorbed  as  sulpbnrous  add, lo-oS  „ 
So  that  from  50'ai  per  eeat  sulphur  in  the  py- 
rites, 1*82  parts  were  lost  by  incomplete  absorption 

(50'2i — 48-39-  r82.)  According  to  which,  the  amount  of 
sulphur  eliminated  as  anhydrous  sulphuric  acid,  was  al- 
most four  times  as  great  as  that  which  passed  off  as 
sulphurous  acid.  An  apparently  unlikely  result,  especially 
v.  hen  we  consider  that  the  insolubilit)-  of  the  sulphate  of 
bar^'ta  in  a  concentrated  solution,  or  an  imperfcdt  roasting 
of  the  precipitate,  may  have  easily  caused  an  error. 

A  more  perfed  result  was  expedled  by  determining  the 
sulphurous  add  with  iodine  solution  by  the  burette.  In 
so  far  as  the  roasted  pvritea  retains  mofs  of  the  sulphur, 
and  the  sulphurous  aaa  is  entirely  absorbed,  this  method 
must  give  a  perfeft  way  of  determining  the  relation  between 
the  two  acids.  The  anhydrous  acid  can  easily  be  deter- 
mined by  the  ditVerence  between  the  SUlphUT in  the pjnitse 
and  in  the  sulphurous  acid  formed. 

1-549  grammes  pyrites  was  roasted,  as  before  ;  all  the 
caustic  soda  was  united  in  one  solution,  and  the  solution 
was  diluted  to  exactly  1,000  cubic  centimeters.  10  CC. 
treated  by  the  well-known  method,  required  1*75  CG.  iodine 
solution  (i  c.c.  iodine  solution  0*00033  sidpbtmmssddj  : 
so  that  again,  according  to  this  experiment,  the  amount  of 
anhydrous  sulphuric  acid  is  much  greaterihaD  the  amount 
of  sulphurous  acid. 

These  preliminary  experiments,  which  will  be  continued, 
show  that  the  amount  of  anhydrous  sulphuric  acid, 
formed  in  roasting  pyrites,  i.s  very  important,  and  much 
greater  than  has  been  supposed.  They  show  further, 
that  the  amount  varies,  depending  upon  the  temperature 
and  other  drcomstanoes  vtufih.  i[«  Btill  to  be  investigated. 
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ON  THE 

DETECTION  OF  METHYLATEP  SPIRITS  BY 
CHEMICAL  REACTIONS.* 

BjrOr.J.  W.GUNNIKO,  PrMesior  of  Chemistry  at  the  AtliCIWttm 
lUwInat  Amaterdam,  and  Scientific  AtlviscurMthe 
Netbwivuis  Minittry  o(  I'iunee. 

Ik  consequence  of  the  passing  of  an  Aifl  by  the  Nether- 
land's  States  General  in  July,  1865,  cliangitig  and  greatiy 
enhancing  the  excise  d\uy  on  spirits,  it  became  necessary 
to  provide  the  industry  of  Holland  with  an  alcohol 
denaturised  in  such  manner  as  to  be  unfit  for  drinking 
purposes,  and  for  the  manufatflure  of  liqueur!;,  such  as 
Curacao,  &c.  The  excellent  success  obtained  wuli  methy- 
lated spirits  in  Great  Britain  induced  the  Netherlands 
administration  to  allow  in  a  similar  manner  the  use  of 
methylated  mint*  in  the  Netberl«nd«.  The  wood  sfiifit, 
or  foethyl  ueohol  of  commerce  Js  *  niiztiiiie  of  wioas 
cntMUnces  which  aiay  be  met  with  therein  in  luger  or 
emalter  cuantity  accordinf  to  differences  in  the  mantifac- 
ture,  and  divers  methods  of  pr.ril'cat'on.  En;;llsh  niadc 
wood  spirit  may,  and  often  docs,  contain  ammonia  in 
consequence  of  the  method  whith  obtains  here  of  satu- 
rating the  rough  pytuligncotis  hquur  with  thalk  pre\iou8 
to  distillation.  The  methyl-alcohol  which  is  suppo^iei!  to 
be  chiefly  present  in  wood  spirit  is  very  often  only  ir.i-t 

with  in  reallv  subordinate  quar.titv,  beside  this,   wood  ,  .        .  - 

Sirit  contains  aceton,  acetate  of  methyl,  and  probably  I  essential  oils,  fusel  oil,  and  compound 

10  formiate  of  methyl.    The  presence  of  compound  1  ^'*'"'^^'"g  on  the  reaction  of  the 

ethers  in  wood  spirit  is  easily  proved  by  treating  it  with 
caustic  potassa,  or,  better  yet,  by  heating  it  in  a  sealed 
glass-tube  urith  ammonia,  and  subeequent  diatillation, 
when  there  will  be  leik  behind  in  the  retort  lalts  of  the 


KcynuLds'  precipitate,  it  is  undoubtedly  the  yellow  oxide 
of  mercury ;  the  following  simple  experiment  proves 
tliis:  add'  to  a  very  weak  solution  of  chloride  of 
mercury  (corrosive  sublimate),  a  few  drops  of  a  solution 
of  caustic  potassa,  and  add  afterwards  wood  spirit,  when, 
on  being shal(en«  itwill  be  seen  that  the  precipitate  fiinncd 
at  first  la  entiidy  di!;<!nivcd.  While  stodying  these  re< 
a^nts  I  have  in  the  first  place  tried  to  determine  whether 
this  solvent  aftion  is  due  to  all  or  only  to  some  of  the 
compounds  met  with  in  the  wood  spirit  of  commerce  ;  it 
was  of  course  also  necess.iry  to  determine  what  influence 
is  exerted  by  suth  substances  as  i:ssential  oils,  fusel  oil, 
and  compound  ethers,  which  in  l.irj^er  or  smaller  quantnv 
may  and  often  do  occur  in  such  alcoholic  fluids  wherein 
it  IS  desired  to  deteCt  the  presence  of  wood  spirit.  anA  to 
determine  whether  or  not  they  also  exercised  a  solvent 
ad-on.  As  regards  the  first  point  I  have  clearly  made  out 
that  the  reason  just  alluded  to  is  not  caused  by  the 
pure  methyl-alcobMi  but  Is  owing  to  other  substances 
met  with  in  commetdal  wood  spirit,  and  especially  to 
aceton.  I  have  purpotdy  prepared  pare  methyl-alcohol, 
both  by  decommMing  pore  ciyeUdUsei  oxalate  of  m«thyl, 
and  hy  the  wdl'koown  chloride  of  celdam  plan,  and  on 
experimentbtg  with  this  pure  sabstance  I  have  found  it  tu 
behave  towards  the  reagents  above  alluded  to  as  pure 
et hyl- alcohol ;  but  the  precipitate  which  obtains  is  im- 
mediately dissolved  on  addition  even  of  the  slightest 
'  quantity  of  aceton.    As  rcfjards  the  other  point,  I  have 


acids  of  the  previously  exietinR  compound  ethers.  Aceton 
can  be  proved  to  exist,  rince  if  wooo  spirit  is  treated  with 

fuming  nitrous-nitric  acid  and  a  salt  of  silver,  fulminate 
of  silver  is  formed.  The  peculiar  odour  which  wood 
spirit  emitf,  and  which  is  rather  pungent,  is  not  owing  to 
the  substances  just  alluded  to,  but  to  ptcuhar  volatile 
empyreum.uic  oily  substances  present  in  very  small 
quantity,  and  not  separately  knovs  n  in  coni^equence  of  the 
difficulty  of  separatiH}^  thern.  It  is  clear  from  '.vhat  has 
been  just  stated  in  rcicrcncc  to  wood  spirit,  that  it  '.vtmld 
be  utterly  futile  and  impossible  to  find  fur  such  a  ccivi 
pound  as  a  whole  a  ready  and  perfed  chemical  test.  One 
must  not  lose  sight  of  the  falft,  moreover,  that  the  com- 
pounds met  with  in  wood  spirit  arc  neither  of  them  such  as 
are  prominent  by  some  or  other  conclusive  and  etridly 
cbaraderistic  test,  or  yield  produAs  of  decomposition 
which  are  highly  charadkeristic;  vrhite  in  methylated 
spirits,  moreover,  wood-spirit  is  nixed  with  ethyl-alcohol, 
which  latter  both  in  chemical  and  in  physical  properties 
bears  a  f^reat  lilieness  to  the  former.  \\'f  arc  therefore 
obli<jcd  to  have  recourse  to  empirical  rcnL;ents  for  dttecl- 
in;;  wood  spirit  in  alcoliohc  liquid-^.  AIthoii;;li  it  is  true 
that  methyl-alcohol  yields  on  ovidation  tormic  jluI  and 
ethyl-alcohol  on  the  contrary  acetic  acid,  and  hoili  these 
acids  admit  of  beini^  readily  distinijuislied  from  cacti 
other,  the  plan  to  apply  this  property  as  a  test  ;ind  reagent 
is  a  too  cumbrous  mode  of  working  to  be  adopted  with 
case  and  economy  of  time. 

The  application  of  the  reagents  luiown  as  Fuch's.  tu 
wit»  a  solution  of  iodide  of  potassium,  and  iodide  of 
merciify  in  catistic  potassa,  and  that  of  Reynolds',  viz.. 
chloride  of  mereury  in  caustic  potassa,  for  the  detcQion 
of  wood  epiiit,  owe  thdr  efficacy  to  the  pfopemr  poeseased 
by  the  compounds  met  with  in  wood  spirit  to  dissolve  and 
keep  in  solution  certain  compounds  of  mercury  which  are 
insoluble  in  pure  alcohol  and  in  water.  I  have  laboured 
in  vain  to  obtain  the  precise  composition  of  the  precipitate 
which  Fuch's  rca;^ent  yields  with  pure  alcohol,  since  I 
have  not  been  able  to  obtain  that  precipitate  in  a  suf- 
ficiently pure    state.    A<-   recjards  the  composition  of 

*  TraniUled  from  the  Dululi  by  A.  Aukiasi,  M.D.,  Ph.D.,  &c. 


above-mentioned  tests,  so  that  as  many  of  these  tub- 
stances  cannot  be,  either  at  all,  or  even  only  partly 
eliminated  from  fluids  in  which  it  is  desirable  to  test  for 
the  presence  or  absence  of  wood  spirit,  the  use  of  the  test 
and  reagents  becomes  either  doubtful,  or  in  many  cases 
even  impossible.  I  have  therefore  found  it  preferable 
to  modify  the  compoeition  and  appikMten  of  the  reagent* 
in  some  points, keeping, however,  the  main  principle  the 
same,  Fnch'e  teagent  is,  as  will  be  easily  perceived, 
Nessler't  ammonia  test,  bat  in  this  instance  its  use  is  not 
exai!lly  to  dated  ammonia ;  if  it  so  happens,  bou  ever,  that 
a  fluid  wherein  one  desires  to  test  fur  wood  spirit  with 
Fuch's  reagent  does  at  the  same  time  coni.nn  anHnoma, 
phenomena  v.  i  11  he  observed  indicatinf;  the  presence  thereof 
I  but  it  will  be  readily  perceived  also  that  then  the  rcaclions 
I  are  more  clearly  detined  and  more  strongly  marked  jutt 
for  llu-  very  category  of  substances  wherewith  in  this  case 
one  may  have  to  deal;  as  a  consequence  hereof  in  the 
majority  of  instances  there  need  not  be  the  least  un- 
ceuai.-ity  concerning;  the  presence  or  absence  of  wood 
spis.t.  1  t;ive  herewith  the  prescription  for  malting 
and  describe  the  um  of  the  modified  reafeatas  fit  for  the 
purpose  for  which  it  is beie desired.  Dissolve  i6-66  grammes 
of  iodide  of  potassium  and  aj  oS  Iodide  of  mercuiv  n 
the  smallest  possible  quantity  of  pure  distilled  \%aier, 
this  solution  is  then  diluted  with  500  cubit  centimetres  of 
alcohol,  containing  at  least  92  per  cent  of  pum  alcohol. 
Also  prepare  a  solution  of  ammonia,  and  one  of  caustic 
potassa  in  alcohol  of  the  same  strenj^nh  ;  it  is  hardlv 
necessary  to  say  that  the  solution  of  caustic  potassa  in 
ulvuhyl  should  be  made  extempore,  i.e.,  just  when  wanted. 
The  alcohol  to  be  applied  for  this  purjjose  ought  to  be  of 
the  very  purest  quality  ;  the  purity  may  be  recognised  by 
applying  the  reageiit  just  described  as  a  test  in  the 
following  manner :  after  the  solution  of  the  iodide  of 
putassium  and  iodide  of  mercury  has  becft  diluted  with 
alcohol,  a  few  drops  of  the  alcoholic  ammoaia  aoiatioa 
should  be  added  to  a  small  portion  of  the  alcoholic 
solution  of  iodides,  and  after  that  a  few  drops  of  the 
alcoholic  solution  of  caustic  potassa  should  be  added 
there  should  then  ensue  a  beautifully  brown  colcured 
prt,;ipitate,  slmihtrin  pigment  to  the  well-known  kcrmet 
i.tineral,  without  even  the  .shfjhtcst  yellow  tinge. 
:  I;  is  Very  selJom  the  case  ttuu  ali^ohols  met  with  in 
.  cui.imeree  aie  so  pure,  in  laCt  I  lia\e  loctu!  that  and  the 
(  presence  of  compound  einers  and  of  fusel  oil  to  some 
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extent  so  rtlters  the  reaidtion  of  tlip  lest  just  described, 
that  the  precipitate   obtained  is  always  more  or  less 
divergent  from  the  true  colour  it  sliould  exhibit ;  in  order 
to  obta;n  alcohol  fit  to  be  used  as  ahnve  dtrectt-d.  llic 
alcohol  of  commerce   should   be  treated  with  animal 
charcoal,  and  repeatedly  distilled  after  addition  of  some 
caustic  potassa.     My  reason  for  applying  alcohol  as 
solvent  [mcDbtruum  ntber^  >*  that,  by  its  use,  one  is  not 
disturbed  in  testing  Kcnu,       Eau  de  ColoBoe  for  wood 
spirit,  by  the  ciMntial  oils  and  resioont  substances  met 
witb  therein,  which,  if  water  was  applied  &s  solvent  for 
the  reagents,  would  become  precipitated,    ll'  the  reagent 
:  J:  ''('e  alluJcJ  to  be  apC'lied  to  methylated  s-,>;ril,  no 
precipitate  is  fornsed  at  all,  and  the  fluid  rcinaias  peiic^tlv 
clear.    It  is  also  the  aceton  present  in  wood  spirit  whicii 
prevents  the  formation  of  a  precipitate  with  the  ir.oditied 
test;  but  it  istk-ar  that  the  solvent  poutr  of  tliiy  substance 
has  its  limits,  and  that  thus  by  adding  excess  of  the 
reagent  to  the  fluid  to  be  tested,  one  might  be  brou<;ht 
to  erroneous  conclusions.   It  is  best  to  uke  about  lu 
cubic  centimetm  of  the  fluid  to  In  cnatined,  to  ad<i 
thereto,  fint.  ooeor  two  drops  of  the  mercurial  solution, 
sen,  as  much  of  the  aimnoniacal  solution ;  and  finally, 
from  six  to  ten  drops  of  tbe  solutian  of  eaamc  potassa : 
If  no  precipitate  ensues,  then  a  fresh  portion  <n  to  c,c. 
ihoutd  be  taken,  and  the  experiment  repeated  with  a 
Sumewhat  larger  quantity  <!f  the  n-.erciirial  solution.    If  so 
it  happens  that  the  quantity  uf  wotul  spirit  be  very  small, 
ia.,  if,  for  instance,  it  is  less  tliaii  i  per  cent,  the  fluid 
nnder  examination  will  then,  after  the  addition  of  the 
caustic  puta»sa,  not  remain  clear,  but  exhibit  either  an 
opalescence,  and  with  some  kinds  of  wood-spirit,  even 
become  somewhat  yellow,  and  at  the  same  time  turbid. 
I  have  good  reasons  to  ascribe  this  phenomenon  to  a 
difference  in  the  qqaotiqf  of  the  accton,  or  of  the  acetate 
of  methyl  vanaily  met  with  in  commercial  wood  spirit, 
•inca,  as  I  urill  eiqplaiD  more  fully  preaeatljr,  compound 
ethers  liave  the  tendency  to  render  the  precipiute  yellow. 
I  have  found  it  quite  possible  and  easy  to  estimate  even 
quantitatively  w  ithin  pretty  fair  range  the  quantity  of  wood 
spirit  present  in  a  f,';veri  sample  of  an  alcoholic  tluid.  It 
is  therefore,  however,  best  to  modify  the  order  of  adding 
the  required  reagents  in  this  manner  that  one  first  adds 
the  alcoholic  ammonia  solution,  next  tiie  alcoholic  potassa 
solution,  and  then  drop  by  drop,  and  cautiously,  -.uid  at 
intervals  of  time,  the  alcoholic  mercurial  solution,  until  a 
permanent  turbidity  sets  in ;  experiments  made  by  me 
with  mixtures  of  pure  alcohol  and  i,  2,  4,  Si  and  10 
volumes  per  cent  of  wood  spirit,  have  proved  to  me  that 
tbe  number  of  drops  of  the  mercurial  solution  applied 
is  pretty  fairly  proporticmal  to  the  qnaatily  of  wood  spirit 
preseat  in  the  mixture  under  examination. 

(TobecontinadL) 
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Colourless  Varnish  with  Copal.— To  pt^fue  this 
varnish  the  copal  must  be  picked  ;  each  piece  IS  broken, 
and  a  drop  of  rosemarj'  oil  poureil  on  it.  Those  pieces 
which,  on  contact  with  the  oil,  bccom~  soft,  are  the 
ones  used.  Tlie  pieces  beini,'  selcttcd,  they  are  fjrounci 
and  paused  tliiough  a  sieve,  bem^  reduced  to  a  Unc 
powder.  It  is  then  placed  in  a  glass,  and  a  corres- 
ponding volume  of  rosemary  oil  poured  over  it :  the 
mixture  is  then  stirred  for  a  few  minutes  until  it  is 
Iraaeiormed  into  a  thick  liquor.  It  is  then  left  to  rest 
for  two  hours,  when  a  few  drops  of  redified  akohol  is 
aMcd  aad  intimately  mixed.  Repeat  the  operation 
aatil  the  varnish  is  of  a  sufficient  consistency ;  leave  to 
test  for  a  few  days,  and  decant  the  dear.  This  var- 
nish can  be  applied  to  woodaod  imlalif— ywfli.  AffUad 
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Foa  AaexBTAiNnio  thb  wbioht  or  a  ciraic  foot  of 

AMY  HlMSaAIr  OSB,  KBTAL,  EABTH,  OR  ANY  OTHBB 
SirBBTAMCR,  CTTHRR  NATIVB  OB  ARTIFICIAL,  FROM  ITS 
SFBCIFIC  r.RAViTV.* 

By  OR.  LEWIS  F£UCHTWANGfiR. 

1728  inclu  >^  comprise  one-  cubic  foot,  and  one  cubic  foot 
of  water  weighs  at  a  temperature  of  60'  Fahrenheit,  62) 
pounds  avoirdupois.  By  ascertainin,^  the  specific  gravity, 
and  multiplying  with  62}  pounds,  tbe  exact  weight  of  one 
cubic  foot  ia  obtained. 

Pounils 
Avoirdupoii. 
(.ubic  foul 
Sp.  gr.  ucichs. 

Anthracite  coal  1-5    ..  94 

Antimonial  copper,  tetrahedrite,  or  grey 

copper   50    ..  300 

.Vntitnoi.ial  silver    ..    ..    g*j  600 

Antimony  nrc,  grey  sulphu.ct   4*5    . .  279 

Antimonyi.iet.il   6'5     ..  4lXj 

Apatite,  or  phosphate  of  lime  3-0  186 

Atsenical  iron  pyiites.  mispickd         ..   6'o   ..  370 

Asbestos    3*0  ..  186 

Asphaltum,  mineral  pilch   ro  6s 

Bar>  ta  sulphate    4*5  ..  310 

Baryta  carDonaie,  Witherhfte   4*0  B49 

Bismuth    9*7  600 

Bituminous  coat   i'5  . .  go 

Bl.ick  lead,  f^raphite   2'0  ..  1^5 

Black  j  :^.ck  blende,  iulphuret  of  zinc       ..  4*0  ..  250 

lio;;  iron  ore   4'o  .  .  230 

Bro%vn  ha:tnatite    4-0  ..  250 

Building  stones,   eomprising  graolte, 

gneiss,  syenite,  &c                           ..  3-0  ..  186 

Calamine     ..    ..                ,.          ..  3*3  ..  193 

Chromic  iron      ..          ..          ..    ..  4*5  ..  260 

Copper  pyrites    ..   ^•o  ..  20O 

Derbyshire  spar,  floor  ^ar     ......  3*0  ..  186 

Feldspar                                    ..  3*0  igo 

Flint    •>                   «.         .*   ..  s*3  ..  no 

Loose  sand   —  ..  95 

l"ran';iinite   5*0  ..  310 

Galena   7*5  . .  465 

Gold  (20  carats)    ^5'7\  ••  ^'^•^ 

„    (pure)   ..  .,  ig*2^  ..to  1200 

Gypsum                                 ..    ,.  »'3  130 

Iron — cast  iron                          ..    ..  —  ..  450 

„     magnetic  orj                            ..  3*0  3^0 

M    spathic  ore     ..    ..    ..    ..    ..  3*0  ..  aco 

„    pyrites    5*0  310 

„    pyrrhotine,  or  magnetic  pyiites  ..  4-5  ..  at'o 

„    specular  iron  ore    4*5  ..  3SO 

„     wrought    ..^   —  ..  487 

Limestone,  hydraulic   2*7  . .  150 

magnesian    2  j  .  .  130 

Manga neise,  binuxide  of   4'S  ■■  294 

Malachite    4-0  ..  2^8 

Mica                                                ..  3*8  iCo 

Novaculite,orwhetetione ..   ..   ..    ..  3'o  ..  1S6 

Ochre   3*5  217 

Platinum,  metal  and  Oies    16  tO  1116 

Porcelain  clay    ro  ..  140 

Pyrites,  iron    4*5  280 

QuarUipure,  compaft   ;  a'O  ..  135 

„    loose,  angular,  and  round  sand  —  . .  100 

Trap    3-0  ..  If  6 

Vitreous  cupper,  copper  glance      ..    ..  5'5  ..  34I 

Wood  tin,  stream  tin    7-0  ..  434 

Zinc,  sulphide  or  blende   4  0  ..  246 

Zincite,  red  zinc  ore   5*5  ..  331 

Zinc  carbonate   4-4  ..  ztS 

Zinciilicete      ..        ..   ..   ..   ..  3*4  ..  aoo 

*  C«Bd«assdli«aih«AaM<jesa|««l»sle(Uini^  _ 
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Description  of  a  Dolerite. 


(CnviCAt  Newt, 
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"  Discriplion  of  a  DoUf  ilt  at  GUaston,  in  Lotv  Funuss." 
by  E.  W.  BiNNEY,  F.R.S.,  F.G.S. 

During  the  last  thirty  years  the  tn&  of  land  known  as 
the  Hundred  of  Low  Furness  haa  been  investigated  and 
dettribed  bjr  levecal  geologiets.  It  was  one  of  the  earliefit 
Adds  invotigtted  by  tbe  venerable  Sedgwick,  who  has 
left  Ut  a  most  valuable  memoir  of  his  TabottTS  in  that 
diftrict.  Since  then,  Mr.  Jopling,  myself,  and  Sir  R.  L 
Murchison,  and  Professor  Harkness,  have  published  de- 
scriptions uf  the  Silurian  mountain  limestone  and  permian 
form.ttions  of  the  country.  Miss  E.  Hodj^son  lias  also 
given  us  information  as  to  the  drift  deposits  overlying  the 
palaeozoic  strata.  Still,  iiot\^'ithstandtng  \v)iat  lias  been 
done,  it  may  confidently  he  assfrted  tliat  tlie  peninsula 
comprising  the  southern  part  of  ilie  Hundred  of  Low 
Furness  has  yet  to  be  carefully  examined  before  its  geo- 
]o(rv  can  be  said  to  be  thoroughly  known. 

None  of  the  above-named  persons  appear  to  have  been 
aware  of  the  occurrence  of  any  trap  dykes  in  this  district, 
judeing  from  their  puhlisbed  writings,  with  the  exception 
of  Mr.  Jopling,  WM,  ia  his  sicetch  of  tlie  geology  of  Low 
FVnieM  and  Cartsndt  conprehending  the  Hundred  <  f 
Lonsdale  north  of  the  sands,  pnblldied  in  1843,  whtn 
speakinr;  of  the  geology  of  Gleaston,  says: — "Carboni- 
ferous limestone  abounds,  and  in  the  quarries  near  the 
castltf  are  many  fossils  beautifully  preserved  in  the  shale 
beds  between  those  of  the  hmestonc  ;  there  is  also  a  vein 
of  trap."  At  page  72  the  same  author  says  •' there  are 
also  appeararjces  of  trap  near  Gleaston,  associated  wiih 
limestone  breccia, " 

In  the  month  of  October  last,  Miss  E.  Hodgson  was  so 
kind  as  to  send  me  some  specimens  of  rocks  from  Gleas- 
ton, which  puzzled  her  a  good  deal.  Some  of  the  parties 
to  wlmn  she  had  sent  them  called  them  dolomites,  whilst 
others  named  them  tMps  and  greeasiones.  To  the  latter 
opinion  Miss  HodgsoB,  I  believe,  was  inclined  to  add  the 
weight  of  her  saodion.  Not  having  previously  seen,  or 
even  heard  of,  the  oceorrence  of  any  such  roocs  in  the 
dl^ti  iift  where  they  were  said  to  be  met  with,  I  went  Over 
to  examine  tiiem.and  having  been  ftfrnished  withinforma- 
tion  by  Miss  Hod.jsaii,  easily  fou-  1  i'  <  place  where  they 
arc  exposed  at  Gleaston  Green.  Ai  nine  Mr.  Jopling's 
buoi;  had  not  been  seen  by  nie.  Tlie  space  occup:ed  b) 
these  singular  rocks,  at  least  so  t'ar  .is  at  present  exposed, 
is  so  limited  that  all  that  can  be  seen  is  very  soon  ascer- 
tained. Specimens  were  collected,  and  a  few  obttervations 
made.  Tlmt  former,  by  the  kindness  of  my  friend  Pro- 
fessor Roscoe,  F.R.S.,  were  analysed  for  me  in  the  labora- 
tory of  Owens  College.  It  is  only  by  the  labours  of  the 
chemist  that  geoUigisUcan  with  any  certainty  decide  upon 
the  age  and  origin  of  svdi  lOcks  «s  those  which  are  met 
with  at  Gleaston. 

On  approaching  Gleaston  Qreeofrom  Scales,  the monn- 
t.-»in  limestone  appears  to  occupy  the  country  so  far  as  it 
can  be  seen.  In  a  quarry  below  the  old  castle  on  the 
roadside,  this  rock  in  the  northern  part  is  very  hard,  and 
dips  to  tl.t;  west  at  an  angle  of  25",  whilst  in  the  southern 
part,  where  it  is  softer,  it  dips  in  the  same  direction  at  an 
angle  of  16'.  O^vin^^  to  the  covering  of  drift,  the  lime- 
stone is  not  seen  nearer  to  the  mil!,  but  it  probably  e,\- 
tends  furtiicr  in  that  diredion.   At  a  short  distance  below 


the  mill,  datlc-coloared  laminated  shales  are  seen  in  the 
bank  cm  tbe  roadside,  dipping  apparently  at  an  angle  to 
the  N.N.W.  We  then  come  to  tne  racks  at  the  end  of 
the  Green.   They  appear  to  run  in  as  east  and  west 

dirctflion.  and  are  not  now  exposed  for  more  than  twenty 
yards,  l-rom  north  to  south  they  may  probably  extend 
alnj'jt  forty  yard's  but  certainly  for  more  th.in  half  cf  that 
distance,  towards  the  beck,  they  are  not  now  seen  until 
the  land  rises  on  the  bluff  south  of  the  beck,  where  they 
reappear  as  a  reddish  and  bedded  trap  ash,  having  an  east 
and  west  direcftitin,  and  dippinj;  N'.N.W.  at  an  angle  of 
about  60°.  This  ash  is  succeeded  by  a  coarse  breccia  of 
a  few  yards  in  thickness,  so  far  as  exposed,  which  6\fi 
slightly  north  of  west,  at  an  ann;le  of  25%  and  then  is 
covered  up  by  grass  so  as  not  to  be  seen,  but  no  doabt, 
from  sedioos  in  tlie  adjoining  lane  and  borings  made  on 
the  rise  of  the  strata,  dark-coloured  shales  occur  again, 
and  dm  dyke  most  probably  iatnidea  thnmi^  these  shales, 
which  are  in  every  respea  like  limestone  shales,  bat  no 
organic  remains  were  observed  in  them  SO  St  tO  mafca  aS 
certain  of  their  geological  age. 

Returning  to  the  north  side  of  the  beck,  nothinfj  it 
exposed  of  ihc  di.slricl  west  of  the  hard  rucks  seen  on  the 
(ireen.  Owing  to  the  thick  covering  of  drift  in  that  direc- 
tion ;  but  Mr.  Hodgson  has  proved,  by  a  series  of  bore- 
holes, the  occurrence  of  upper  permian  sandstone,  red 
shale,  and  limestone  shale — the  first  to  the  S.W.,  the 
second  to  the  west,  and  the  third  to  the  N.W.  of  Gleas- 
ton ;  and  Mr.  Ashburner  has  proved  limestone  shale  and 
limestone  in  bores  to  the  E.  and  N.B.  of  locality 
where  the  rock  is  found. 

In  the  bluff  on  the  south  side  of  the  stream,  as  pre- 
viously staled,  the  rack  appear*  more  like  a  trap  ash  of  a 
reddiui  brown  colour,  and  ediibita  tmeee  of.  bedding  and 
white  lines  like  carbonate  of  lime.  Immediateiy  ajQoin* 
ing  trap  ash,  and  on  its  rise,  occurs  the  coarse  breccia 
cniii|  (ised  of  fine-prained  siliceous  rocks,  cemented 
toijethcr  with  quart/,  and  like  a  permian  breccia  ;  but 
althout:;h  the  beds  are  near  toj^ether,  there  was  not  evi- 
dence to  <>how  whether  the  tra]i  ash  (gradually  passed  into 
th.e  breccia  or  intruded  th.roii;;h  it,  still  tne  breccia 
appeared  to  dip  in  the  same  direction,  but  at  a  much  less 
ant;le,  namely,  25°  to  a  little  west  of  north.  This  is  a 
very  interesting  faifl  to  prove  ;  for  if  the  rock  graduates 
into  the  breccia,  it  would  appear  to  be  of  permian  age, 
and  most  probably  a  melapbyr,  but  if  it  ia  intruMve,  as  the 
evidence  on  the  whole  appears  to  prove,  all  we  can  tay  is 
tliat  it  is  of  later  date.  ' 

This  breccia  is  composed  of  angular  pieces  of  a  film 
siliceous  stone,  of  a  pink  cohmr,  more  resembiiog  miartzite 
than  anything  else,  cemented  together  by  small  quartz 
crystals,  and  containing  minute  quantities  of  protoxide  of 
manganese.  The  form  of  the  fragments  is  very  like  that 
of  the  rocks  in  the  permian  breccia  of  Kougham  Point, 
near  the  mountain  limestone  of  Humfray  Head,  and  there 
consisting  for  the  most  part  of  the  ncighbourmg  mountain 
limestone,  but  no  limestone  has  yet  been  met  with  in  the 
Gleaston  breccia  as  might  have  been  reasonably  expected  ; 
and  the  pink  quartzite  is  a  rock  hitherto  unknown  in  the 
dibtrivft.  The  permian  breccia,  so  far  as  my  expertSMO 
goes,  although  sometimes  containing  volcanic  ash,  are 
composed  of  the  rocks  now  found  in  the  neighbourhood 
where  they  occur,  and  nearly  always  vaiy  with  tbe  oMer 
geological  rocks  of  the  distnd.  The  compositiaii  of  dm 
Gleaston  bteccia  makes  me  hesitate  ia  desienathig  it  «• 
permian,  as  It  may  be  some  rock  altered  by  tkt  dy&. 

The  rock  in  its  nest  state  of  preservation  is  remarkably 
hard,  of  a  reddish  brown  colour,  has  a  moderately  straight 
fraaure,  and  ■  pinUshwhltestreaktaaditaspedacgnm^ 
is  3*92. 

Three  average  samples  of  the  rock  were  taken,  two  from 
the  north  and  one  from  the  sotJth  side  of  the  beck.  All  of 
them  were  more  or  less  decomposed  by  exposure  to  air 
and  moisture,  but  No.  26  much  less  than  Nos.  23  and  24. 
I^ofessor  Roscoe,  on  analysis,  found  thck  present  chcaical 
compoettionto  beasfDUows:«* 
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South  of  North  of  North  of 

Stream,  Stream,  Stream, 

N'o.  23.  No.  i4.  No,  2b. 

Slica  4554  5096  5110 

Ptroxide  of  iron     ..    ..  24  76  24-20  21-58 

Alumina  770  H'48  9"40 

Lime  I J  -^4  7  J2  6-24 

Magnesia  0-57  0-55  i-js 

Carbonic  acid  278  I'J©  rjo 


AUoiiei,  witter  (by  diflcr* 
ence)   4"fa  y59  r^S 

loirao        loo'oo  100*00 

The  only  rc  i  l;  vhich  I  know  of  a  similar  componition* 
is  a  probable  vani  ty  of  green  earth,  rosemblintj  a  decom- 
posed pvroxcne,  described  by  Macfarlane  in  the  Ciimultan 
iSaturaiiit,  New  Series,  vol.  iii.,  No.  i,  page  5,  in  a  paper 
OD  the  cupriferoiM  bed  of  Portage,  Lako  Mkbifaii,  which 
consists  of — 

Silica   46*48 

Abuniiui    *  17*71 

FrotOKide  of  isen   21-17 

Lime    9-89 

Magnesia  trace  ..  — 

Alkalies  (by  diifcrcnce)     ..  1*97 

Water   2'7« 

Mr.  Dav-id  Forbes,  F.R.S.,  10  whom  were  forwarded 
SBUdl  specimens  of  the  rocks  and  the  above  analyses, 
Undly  informed  me  that  the  rocks  were  so  much  detom 
pSMO  that  it  was  difficult  to  pronounce  with  certainty  as 
toidiat  they  were,  but  he  was  inclined  to  tbiak  that  they 
litre  an  intmsivadoleriteof  carbooiferoua  age  rather  than 
a  nelaphyr.  The  fna  bad  been  changed  from  a  protoxide 
into  a  peroxide,  and  the  lime  had  reaulted  from  the  de- 
composition  of  a  lime  felspar.  Aa  Mr.  Forbes  had  found  the 
piBsiJici  uf  titanium  ;:n;t  J  with  iron  in  all  the  carboni- 
ferous dolcrites  he  haii  examined,  I  took  several  ounces 
of  the  three  samples  abo\  e  gi%  L-n,  and  havinjj  heated  them 
in  a  crucible  so  as  to  convert  the  iron  irom  a  per  into  a 
protoxide,    cxtraded  it  by  a  magnet.     About  half  an 
ounce  of  this  iron  was  very  carefully  examined  by  Mr. 
Thorpe  in  Dr.  Roscoe's  laboratory,  especially  for  titanic 
acid,  and  no  trace  of  that  substance  was  found.    He  used 
tba  Mat  with  nuoocosmic  salt,  having  separated  iron  and 
iQfea.  The  abaeace  of  thanivm  in  the  rock  would  lead 
ms  to  believe  that  it  waa  of  later  origin  than  the  carboni- 
ferous age,  but  if  traces  of  that  metal  l}ad  been  found,  it 
woDid  not  only  have  settled  the  question  aato  the  age,  hot  it 
would  have  sho*  1  ■  connedlion  with  the  hsematite  iron 
ores  of  Whitehavi;a  and  Ulverston,  all  of  which  contain 
more  or  less  ot'  titanium  .ts  proved  by  the  depositR  uf  that 
metal  found  on  the  sides  of  old  furnact-s  where  h.xmatilc 
has  been  smelted.    Is  the  rock  of  permian  a^c  ?    It  is 
certainly  not  much  unlike  the  melaphyr  of  the  Cit  iman 
geologists,  and  the  breccia  near  the  doleritc  is  :u>t  ^;reatly 
different  from  that  of  Ballochmyle,  described  by  Mr.  A. 
Geikle,  F#ILS^  in  the  GtohgUal  Magazine  for  December, 
iSfiA,  but  we  coqM  not  obtain  dired  evidence  that  the 
breccia  gradually  pasaed  into  the  trap,  the  latter  appeared 
to  protrude  through  H,  but  certainly  the  trap  and  the 
breccia  dipped  in  the  eame  dlredton,  the  one  at  about 
60"  and  the  other  at  25'  a  little  West  of  North.  This 
point  can  only  be  satiEilactorily  determined  by  cutting  a 
trench  and   showing  the  contact   of  the  brctti.i  w.th 
the  trap.    The  extent  of  the  dyke  can  or.ly  be  tracttj 
Par  a  few  yards  east  and  west,  as  previously  stated,  and 
BOOe  of  the  hxmatite  iron  depc-its,  so  far  .is  known, 
baeo  been  found  south  of  it.    Its  a<;e  .ils'j  apjK-.ns  tu 
be  more  recent,  even  supposing  it  to  be  penman,  than 
those  deposits  which  for  the  moat  part  must  be  considered 
of  caibonifieroua  age.  The  occurrence  of  this  trap  might 
hsve  becB  conaideitd  to  have  some  connexion  with  the 
deposition  of  the  iron  had  it  been  of  carboniferoua  age, 
bat  it  it  evidently  mOK  icccnt,  and  thereloie  could  have 
had  nothing  to  do  with  It  further  than  diaturb  or  die- 
place  it 


"A  Sear.h  for  Sotitl  Bodus  m  th4  Atwm^litr*^  by  R. 

Angus  Smith,  Ph.D.,  F.R.S.,  &c. 

I  have  so  frequently  for  many  years  attempted  to  find, 

and  have  I'our.fi,  (ir;;anic  substances  which  h.i\e  passed 
from  the  air  into  liquidbin  which  they  were  collected,  that 
pe:li.ips  the  Society  will  scarcely  atten:!  to  aiioiiie: 
.attempt,  aithc>nt;!i  it  indicate?;,  I  think,  scnr.e  p:i)j;reps. 
It  was  in  the  year  1.S47  that  1  Ai  ^t  collected  what  I  bulie\e 
was  matter  from  the  respiration  and  perspiration,  and 
found  that  aa  it  waa  kept  It  grew  into  distinft  eonfirmed 
forms. 

Whilst  examining  some  matters  relating  to  the  cattle 
plwne  I  found  one  or  two  remarkable  points.  I  had 
before  that  time  used  aspirators  to  pass  theairthtou^ 

liquids,  except  in  the  oxidation  experiments.   At  that 

time  I  used  simply  a  bottle  which  contained  a  little  water. 

The  bottle  was  filled  with  the  air  of  the  place,  and  the  water 
shaken  in  it.  The  difterrnce  of  air  was  remarkable.  A 
very  few  repetitions  would  cause  the  liquid  to  be  muddy, 
and  the  particles  found  in  many  pK^ces  were  distinAly 
oipmic. 

It  may.  however,  interest  the  Socie^  to  hear  of  a  few 
of  these  previona  attempts,  the  latest  tnade  till  icceatly. 

I  £hall  therefore  read  from  a  report  to  befettOdia  the 
appendix  to  that  on  the  cattle  plague. 

'•  Mr.  Crookes  also  brought  me  some  cotton  th.rougli 
which  a:r  from  an  infedted  place  had  passed.  It  was 
examined  at  the  same  time.  Taking  cotton  in  the  mass 
nothing  decided  was  seen  ;  but  when  it  was  washed  some 
of  the  separate  films  were  coated  over  with  small  nearly 
round  bodies,  jpveaentiog  no  atnidure,  or  at  least  only 
feeble  traces  of  it,  and  perhaps  to  be  called  cella.  I  had  not 
sent  gun-cotton,  as  I  mtended,  to  Mr.  Crookes,  fearing 
the  rules  of  the  post ;  otherwise  there  would  have  been 
n.orc  certainty  that  the  bodies  spoken  of  did  not  exist 
pruviwusiiy  on  the  cotton.  However,  Mr.  Dancer,  who 
has  examined  cotton  w  ith  the  microscope  oftener  than 
most  persons,  even  cf  those  experienced  in  the  subject, 
had  never  observed  a  similar  appearance. 

*'  The  liquid  had  also  a  number  of  similar  bodies 
floating  in  it. 

"  It  was  then  that  Mr.  Crookes  sent  a  liquid  which  he 
had  condensed  from  tiiu  air  uf  an  infeded  cowshed  at  a 
space  a  little  above  the  bead  of  a  diaeaaed  cow.  It  waa 
also  eaamined,  and  it  weaented  aimilar  Indicatiooa  of 

very  numerous  amall  bodies.  Not  being  a  professed 
microscopist  I  shall  not  attempt  a  descnption,  but  add 
that  tliey  clearly  belonged  to  the  or;;anic  world,  and  were 
not  in  all  cases  mere  debris.  W  e  lound  also  one  body  a 
j^ood  deal  larger  than  tnc  rest  ;  :t  rescmUed  aomcwhata 
Paramecium,  although  clearly  not  one. 

"  \Vc  found  no  motion  whatever,  .inJ  only  this  latter 
substance  could  be  adduced  as  an  absolute  proof  of  any- 
thing organised  being  present.  Next  day  I  examined  the 
same  liquid ;  and,  whether  from  the  fad  of  time  being 
l^ven  for  development  or  from  other  causes,  tlierc  was  a 
very  abundant  motion.  There  were  at  least  six  specimenb 
in  the  field  at  a  time,  of  a  body  reaembling  the  euglena, 
althooi^  amaller  than  I  have  seen  it.  When  these 
minute  bodies  occur  it  is  clear  that  more  may  exist,  and 
perms  in  this  early  stage  are  too  indefinite  to  be  desci  ibed. 
The  existence  of  vital  sparks  in  the  organic  substances  in 
the  air  alluded  to  is  M  I  v^sh  to  assert,  confirming  by  a 
dift'ercut  method  the  observ.itions  of  nthers.  It  might,  of 
course,  be  said  that  since  the  bc.t'.le  w.is  opened  at  .\lr. 
Dancer's,  the  air  at  that  place  may  have  communicated 
them.  I  answer  that,  before  it  was  opened,  a  good  glass 
could  deted  floating  matter,  some  of  it,  however,  as  in 
the  microscope  proved,  indefinite  enott^. 

"  Finding  this,  and  fearing  that  the  long  time  needful 
to  colled  liquid  from  the  atmosphere  might  expose  it 
alao  to  ntuca  dust,  I  used  a  bottle  of  about  too  cubic 
indm  dimensions,  and  puttinf^  with  it  a  very  little  water, 
notabovefive  cubic  centiinetrt  I  imped  out  the  air  of 
'  tba  bottle,  allowing  the  air  uf  liic  place  to  enter.  This 
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fix  timeB  for  each  sample,  the  water  shaken 
cadi  tiipe,  and  (he  lesolt  examined.  This  was  done  with 
tbt  nme  bottle  that  wa*  used  io  my  early  experiments 
with  pennaaeanate,  and  by  the  same  method,  except  that 

water  instead  of  that  salt  was  used.    At  first  considerable 

numbers  of  mov;:i ;  parti^li's  were  found  ;  but  it  was 
ncL-dful  to  cxamino  i!iir  w.iti-r  used,  and  here  occurrcf!  a 
difficulty.  It  uas  no:  until  wc  had  carefully  in-.in  ;l  with 
chemicals  and  then  distilled  the  water  a«^.ini  and  ;ii;.un 
that  we  could  trust  it-  r.irtick-s  Kccim  d  to  rise  w  uh  ihv 
vapour,  and  if  so,  why  not  with  the  evaporating  water  ul 
impure  places. 

"  Having  kept  an  assistant  at  the  work  fur  a  week,  and 
luiviiig  nmeir  examined  I  hi.-  .ur  of  three  cuw'houaes.  I 
came  to  the  conclusion  that  the  air  of  cow-honses  and 
■tables  is  to  be  recognised  as  containing  more  particles  than 
the  ab  of  the  stnet  ia  whidi  laboratoiy  ts,  and  of  the 
room  in  which  t  sit,  and  that  it  contains  minute  bodies, 
which  somtiimes  move,  if  not  at  first,  yet  after  atime,  even 
if  the  bottle  ha'i  not  been  opened  in  the  interval.  There 
is  found  in  n-ality  a  Luns^iderablc  mass  of  debris  with  hairs 
or  fine  fibres,  ul-.ich  even  the  eye,  at  .it  least  a  yood 
pocket  ItTis.  tail  detect.  After  luaLiiu,'  almut  t'.vo  dozen 
trials,  we  have  not  been  able  to  obtain  it  otherwise.  Even 
in  the  quiet  oiSce  at  the  lalwatoiy  there  seemed  some 
indications. 

"I  fouad  elmilar  iadications  in  a  cow-house  with 
healthy  cows ;  so  I  do  not  |xretend  to  have  distin^ished 
the  poiaoB  of  Cattle  Plague  in  these  forms;  but  it  is  clear 
tlMt  where  these  exist  there  may  be  room  for  any  iermeot 
or  fomites  of  disease ;  and  I  do  not  doubt  that  one  class 
h  the  Y^'^F.cin  itself  in  its  earliest  stage.  It  would  be 
interesting;  to  develope  it  farther. 

"  I  have  recorded  elsewhere  that  I  coniie.nsed  tTie  liquid 
from  the  air  of  a  flower  garden,  p.nd  four.d  in  it.  or 
imagined  I  found,  the  smell  of  flowers.  I  do  not  re- 
member that  T  looked  much  t()  the  solid  or  fioatinf; 
particles,  thinking  theiTi  to  be  blown  from  the  ground,  but 
It  does  not  affeift  the  result,  whether  they  be  found  con- 
stantly in  the  air  or  are  raised  by  the  aAion  of  currents." 

Lately  I  tried  the  same  plan  on  a  lar^^er  scale.  A  bottle 
of  the  capacity  of  4990  c.c.  was  filled  with  air  and  shaken 
with  wat».  The  bottle  wae  again  filled  and  shaken 
with  the  same  water,  and  this  was  repeated  500  times, 
nearly  equal  to  2)  million  c.c,  or  2,495  lif^i^s.  As  this 
could  not  be  done  in  a  short  time,  there  was  considerable 
variety  of  weather,  but  tliietly  dry,  with  a  v.  rsterly  wind. 
The  operation  w.is  eonduCtvii  behind  niv  l.tboralory,  in 
the  neighbourhood  ot'  places  not  very  clear,  it  is  true,  but 
from  which  tlie  V,  in  !  w  as  blowing  to  all  part  ^  of  the  town. 
I  did  not  observe  anv  dust  blowing,  but  tluie  weie  dust, 
it  was  such  as  wc  may  be  called  on  to  breathe.  The 
liquid  was  clouded,  and  the  unaided  eye  could  perceive 
that  particles,  very  light,  were  floatincr.  When  examined 
by  a  microscope  the  seenc  was  varied  in  a  very  high 
degree—there  was  evidently  organic  life.  I  thought  it  better 
10  cany  the  whole  to  Mr.  Dancer  and  to  leave  him  to  do 
the  rest,  as  my  knowledge  of  microscopic  fotma  ia  so 
trifling  compared  to  his. 
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Dr.  Embxson  Hev.noi.ds  read  a  paper  "'  On  the  Formation 
of  Dtmdritti."  lie  had  .some  years  since  noticed  that 
when  solutions  of  salts,  &c.,  were  placed  upon  a  plate  of 
clean  g,\i!ta.  and  the  i;lass  placed  between  the  poles  of  a 
RuhmkorfTs  coil,  the  aidta  gradually  work  over  the  surface 
ci  the  glass  in  beautiful  moss*like  limns,  which  in  many 
cases  weae  ehmAeristic  of  the  eorapownd  contained  in 
solution.  The  state  of  dilation  at  the  same  time  having 
some  considerable  influence.  The  authors  proposed  to 
call  ihcm  "  ele<fkric  cohesion  figures."   To  produce  them 


ll'.e  solution 
111  moss  like 


we  will  say  that  a  drop  of  «  solution  of  cyanide  of  pous- 
sium  is  put  in  the  centre  of  a  jplateof  gbun*  which  ia  then 
placed  upon  a  sheet  of  tia.foii.  One  pole  of  the  ctril  is 
then  brought  into  contaA  with  the  foil  (it  is  immaterial 

which),  and  the  other  poJe  is  placed  in  the  centre  of  the 

drop;  im medl.itely  on  [i.issing  t!ie  tuireiu 
begins  to  trccp  over  the  surf.-.ue  of  the  gU-^: 
convolutions. 

The  dendritic  markinj;.,  on  minerals  the  aiulior  believed 
were  formed  under  a  similar  eondition.  Jle  exhibited  a 
beautiful  manganous  dendrite  taken  out  uf  the  museum. 
It  was  a  slab  of  concoidal  limestone,  and  in  Dr.  Reynold's 
opinion  illustrated  his  eledirical  explanation  conclusively. 
There  was  originally  a  flaw  in  the  limestone  v.hich  \va> 
cxadly  at  right  angles  with  the  plain  of  cleavage.  Through 
these  flaws,  as  was  evident  by  the  marks,  the  niangaiuMis 
solution  had  percolated,  and  had  perhaps  ultimately  been 
the  means  of  making  the  stone  |>art  in  two,  not  however 
in  the  direction  of  the  flaws,  but  in  the  plain  of  cleavage. 
The  dendrites  which  were  formed  upon  the  surface  in  this 
case  were  produced  hum  the  well  known  faA  that  the 
two  surfaces  at  the  instant  of  their  separation  are  in 
opposite  electrical  conditions. 

This  pher.omenon  in.-iy  be  illustrated  to  a  certain  extent 
by  inscrtin;;  a  drop  of  the  fluid  into  the  interstice  of  a 
plate  of  mica,  and  then  00  suddenly  parting  the  plate  the 
dendritic  forms  are  shown.  To  ftx  them  the  author  dusts 
some  finely  dried  pigment  over  the  surface  of  the  still 
moist  plate,  and  then  fixes  this  by  some  transparent 
varnish. 

The  other  paper  read  was  by  J.  Scott  Moore,  Ean., 

J.P.D.S.,  "  On  Man  av.d  the  Glacial  Ef-oJi"  A  modified 
spedlroscope  for  exatriia^ng  minerals  was  aho  sihown. 
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Eumioation  of  fatty  ffiatten.— ManuCiAtire  of  porous  carbon.— New 
method  of  preparing  mencaium.— Indtutrial  prrparatioii  ot  oxycca. 
— AcAoay «  or  Sctntcss.— MctMritct.— New  couppimd  of  BlMmuai. 


An  ingenious  method  of  testin;;;  f.^tty  matters,  founded 
upon  the  solubility  of  rosaniline  in  certain  iaity  acids,  has 
been  devised  by  M.  Jacobsen;  it  is  applicable,  atnong 
other  things,  to  the  examination  of  coti  tiver  oil.  A  little 
piece  of  dry  rosaniline  placed  in  a  sample  of  perfc<flly 
neutral  oil,  agitated  and  heated  upon  the  water  both, 
remains  undissolved,  but  if  placed  in  a  rancid  oil,  a  red 
tint  is  rapidly  developed.  Oleic  acid  and  the  Other  fatttf 
acids  dissolve  rosaniline  in  lar^e  ouantity,  and  become 
opaque  from  the  depth  of  the  tint,  because  oleate  of  ros- 
aniline is  soluble,  in  all  proportions, in  oils  and  other  fatty 
subsunces.  This  property  enables  the  presence  of  fatty 
acids  in  oils  to  be  deteacd.  For  fnst.ince  in  commerce 
we  have  had  for  some  years  jnetended  ul  ne  tod-liver 
oils  which  arc  only  fatty  fluids  from  \crj  \  u  .  .uiimals. 
or  veritable  cod  liver  oil.  but  which  has  been  a^^.Tated  with 
potash.  all(nvi;d  to  repose  and  filtered.  Since  liic  thera- 
peutic ehevTs  of  cod-liver  oil  depend  essentially  upon  the 
amount  of  hfe  f.itty  acids  which  it  contains,  neither  of 
these  white  oils  c.in  be  valuable.  Genuine  cod-liver  oil 
agitated  with  a  little  rosaniline  is  promptly  coloured  led, 
in  the  cold,  and  if  heated  upon  the  sand  bath,  U>e  colour 
is  very  deep,  while  the  bad  specimens  already  referred  to 
remain  perfe^lly  uncoloured. 

When  an  oil  which  is  only  sliRhlly  rancid,  contain  s  but 
a  small  amount  of  fatty  acids,  the  colouration  often  iluta 
not  become  sensible  at  first.  In  this  ca&e  it  is  better  to 
prepare  a  solution  of  rosaniline  in  absolute  alcohol,  and 
add  a  few  drops  of  this  to  the  oil  to  be  examined,  and 
heat  on  the  water  bath  until  all  the  alcohol  has  been 
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evaporated.  If  no  fatty  acid  exist,  the  rosaniline  soon 
leparatcs  and  rises  to  the  surface,  or  when  the  oil  is  too 
thick,  rests  in  suspension  as  a  brown  powder.  Samples 
of  ordinary  oil  occurring  in  commerce,  ifaave  given  the 
Mowing  results :— Olive  oil  and  that  of  tweet  almonds 
temained  uncotouied  by  losaniliae;  pomty  oil  became 
di^Mly  icd;  Inuaed  ou  bocaiM  itfonKl^  coloured,  its 
aanwal  cokm  lenderii^  tbe  tint  brownish ;  palm  oil  gave 
s  colonntion  still  more  intense.  One  more  experiment, 
it  has  sufficed  to  mix  the  olive  oil  <  -.-er  cent  of  oleic 

acid,  to  obt.iin  with  rosaniline  a  tint  equal  to  that  of 
raspberry  juice.  It  is  not  proposed  to  boat  tO  100(0  than 
100°  C,  othervvis*  errors  might  occur. 

The  fabrication  of  porous  carbon,  in  various  shapes, 
engages  the  attention  of  no  inconsiderable  number  of 
persons  in  the  present  day;  this  kind  of  carbon  is  made 
nost  advantageously,  your  correspondent  is  informed,  by 
the  following  process: — A  mixture  of  WOOd  charcoal  and 
lainal  chareoal  is  ground  to  a  coarse  powder,  mixed 
nidi  sawdust,  and  dzied  at  a  steam  heat ;  as  soon  as  the 
BMtetialia  drted*  and  wbifa;  still  warm,  lo  per  cent  of  tar 
b  added.  When  cold  a  certain  amount  of  asphaltum  is 
ifdet!,  and  the  mass  pressed  into  moulds.  The  propor- 
tions in  wh;cli  the  in -^rcdients  arc  lifted  vary  according  to 
circumstances.  The  moulded  objects  are  placed  in  boxes 
of  sheet  iron,  and  covered  all  over  with  a  mixture  of  sand 
aad  charcoal ;  afterw  ards  they  are  heated  on  the  sole  of  a 
fbmace.  Gases  which  are  disengaged  during  the  opera- 
tion are  burnt  in  the  furnace.  The  entire  operation  lasts 
about  twenty-four  boors.  Careful  attention  is  required 
daring  tbe  cakiaatioa ;  the  propeitics  of  tbe  carbon  de- 
pend, in  a  great  measure,  upon  die  manifsmeot  of  tliis 
part  of  tbe  process. 

M.  Reidiert  baa  devised  a  new  metbod  of  preparing 
■agneainni.  He  takes  1,000  grammes  of  the  anhydrous 
douo!e  chloride  of  magnesium  and  potassium,  pulverises 
it,  and  mixes  it  with  100  grammes  of  finely  powdered 
fluorspar;  this  mixture  is  fused  with  100  grammes  of 
sodium.  The  compound  proposed  for  use  occurs  in  the 
mineral  kingdom  in  tolerable  abundance  as  carn.illite, 
White  pieces  of  this  mineral  are  available,  and  require  no 
previous  treatment;  coloured  fragments  must  be  dis- 
solved in  water,  tbe  impurities  allowed  to  settle,  and  the 
Unvium  evaporated. 

^  M.  Gondoio  has  made  some  improvements  in  M.  Bous- 
sagault's  process  of  extracting  oxygen  from  tbe  air  by 
aieans  of  oaiytn.  M.  Boussingaalit  in  xSsa.  Cmod  that 
in  passing  a  ctureDt  of  air  over  baryta,  nested  to  dull 
redness,  oxygen  was  subtraiTitd  from  the  air,  and  bin- 
oxide  of  barium  fomscd,  and  that  upon  then  raisir.c;  the 
heat  to  bright  redness  the  oxygen  was  set  at  Lin  rty  so 
easily  that  the  oxygen  might  he  first  absorbed  anrl  then 
evolved  ad  iiijinituiii.  M.  Ciundolo  has  marie,  m  cairymj^ 
out  the  detail  of  the  proce&s,  certain  changes  which  ad- 
mit of  oxygen  being  prepared  upon  a  manufa^uring 
scale.  For  the  porcelain  tubes  be  substitutes  iron  ones, 
which  may  be  made  either  ol  wrought  or  cast  iron.  In- 
ternally n  coating  of  magnesia  is  applied,  and  cxteraally 
ashistoat  so  as  to  diminish  the  porosity  of  the  tube  and 
the  cooaumption  of  fuel.  These  tubes  are  arranged  in  a 
Wck  furnace  having  dampers,  by  means  of  which  the 
temperature  may  be  changed  at  will,  and  dull  redness  and 
bright  redness  easily  obtained.  To  the  bars  ta  a  mixture 
of  lime,  magnesia,  and  a  small  quantity  of  r.iani;anate  of 
cotash  is  added;  this  prevents  frittmj^  (jf  the  in.itcr:al. 
M.  Gondoio  says  that  he  has  made  1 22  alternate  opera- 
tions, and  that  the  atmospheric  oxvijea  and  niirugci)  are 
easily  separated  upon  an  industrial  scale;  the  apparatus 
has  been  at  work  during  six  months,  and  fulfilled  its  pur> 
pMC  tbOiOUghly.    The  process  is  patented. 

There  were  few  memoirs  relating  to  chemistry  at  the 
aiaooe  of  tbe  lOth  March.  M.  Daubrfe  gave  some 
finthcr  aecovnt  of  variem  meteoiitn.  M.  Balard  pre- 
sented a  note  fay  M.  SchfltzenfaeTger  on  a  new  compound 
of  platinum.  M.  Fr^my  presented  a  note  by  M.  Terre  I 
*'oo  tbe  action  of  saline  solutions  on  minerals."  Besides 


I  these  there  was  a  f^eoloptcal  paper  entitled,  "  On  the  ac- 
tual eruption  of  Vci>uvius,  '  from  M.  Silvestri.  The  hrst 
mereorite  M.  Daubnic  referred  to  was  one  found  in  the 
Pbiltpptne  Isles,  not  far  from  tbe  village  of  Mexico,  pro> 
vince  of  Pampanga,  aald  to  have  fallen  in  1859.  It 
appears  to  be  of  the  common  type ;  it  consists  of  a  eon- 
fused,  stony,  crystalline  masa,  cbiefly  composed  of  nag- 
nesian  silicates,  in  which  aredisaeminated  bright  particles, 
having  a  metallic  lustre:  some  are  grey,  and  arc  particles 
fif  Till  ki  lirrri;!]-.  t';L-  .  t'lers.  black,  are  Composed  of 

trirome  iron  ;  tlic  1  jUcr  are  very  numerous.  The  meteorite 
is  traversed  by  black  veins,  which  give  it  a  marble-likc 
appearance;  it  presents  fjreat  resemblance,  both  in  the 
pale  portions  and  in  the  dark  veins,  to  the  meteoric  stone 
which  fell  on  the  5th  August,  i8i2.  at  Chantonnay.  The 
density  of  the  meteorite  from  the  Philippines  is  3"6i,  that 
of  the  meteorite  from  Chantonnay  3-67.  Treated  by 
boiling  hydrochloric,  the  meteorite  now  studied  by  M. 
Daobrte  waves  aa*j  per  cent  of  a  restdne  not  at  present 
examined;  tbe  solntfon  contains  na^eaia,  protoxide  of 
iron,  a  little  oxide  nickel,  and  a  vcqr  small  mumtt^  of 
alumina.  Another  meteorite,  which  fell  at  Mvide,  In 
Spain,  on  the  24th  December,  iflsS,  formed  the  subbed  of 
a  memoir  by  MM.  Daubree  and  S.  Meunier.  This  me- 
teorite is  a  very  remarkable  one,  and  was  exhibited  at 
the  Universal  Exhibition  of  1867.  Its  density  is  3  545, 
and  It  weighs  about  114  kilogrammes.  The  mass  is 
nearly  entire,  that  is  to  say,  the  crust  is  almost  every- 
where apparent.  This  crust  does  not  present  the  aspe& 
ordinarily  presented  by  stony  meteorites;  it  has  evi- 
dently suffered  profound  alteration  since  its  formatioa. 
Particlca  having  a  metallic  luatre  are  rare,  but  there  are 
som»>*tlMy  oonsistof  nidEdifefOUS  iron.  In  other  places 
bronze  ydlow  particlea  are  seen,  which  have  tbe  cba> 
rafters  of  troilite.  There  enist.  also,  in  this  metetvite 
very  brilliant  particles  poiisessed  of  a  kind  of  metallic 
lustre.  These  particles  also  form  veins.  A  careful  ex- 
amination has  shown  them  to  be  crystals  of  hyaline 
By  the  blowpipe  iJame  they  are  melted  to  a  greyish 
enamel,  and  give  the  reactions  of  silica  and  alumina. 
The  biack  portion  of  tbe  meteorite  which  was  consi- 
dered least  altered,  was  analysed  by  M.  Mcuniur  J  l.c 
magnet  separated  14-99  P«<'  magnetic  matter 

formed  of  nickclifeious  iron  and  a  trace  of  phosphide, 
Foremoet  among  tbe  analyucal  results,,8alpbide  of  iron 
is  observed  as  makine  20-52  per  cent;  this  is  doubtless 
the  cause  i>i  tbe  dark  ooMor.  A  ailiente  attackable  by 
hydrochloric  acid,  of  the  nature  of  pefidote,  raves  38-69 
per  cent,  and  a  silicate  resisting  tihls  add*  Of  the  nature 
of  pyroxene,  24  G4  per  cent. 

M,  Schiit/enberger,  in  endeavouring  to  cffeift  the  syn- 
thesis of  oxycliloride  of  carbon  w  ithout  the  intervention  of 
lij;bt,  made  a  mixture  of  dry  carbonic  oxide  and  chlorine 
pass  over  platinum  sponge  healed  to  400  '.  Under  these 
conditions,  the  formation  of  sensible  quantities  of  oxy- 
cbloride  of  carbon  takes  place,  but  the  platinum  does 
more  than  exert  catalytic  adion.  A  solid  and  volatile 
compound  of  platinum  is  produced  which  passM  away 
with  the  current  of  gas,  ana  may  be  colle<Aed  in  tbe  form 
of  a  clear  yeUow  flalqr  powder  in  tbe  add  part  of  the 
tube.  As  Ute  platinle  compound  Is  deeuayed  at  n  ten- 
peraturc  little  above  that  at  which  it  is  iocmed,  to  suc- 
ceed, the  current  should  be  rapid.  The  oew  substance 
melts  at  about  r^o  ,  yieldin'.;  a  transparent  yellow  liquid, 
which  on  cooling  solidiAes  to  a  crystalline  yellow  mass: 
in  other  experiments,  an  analogous  product  has  been  ob- 
tained, melting  at  125°,  whence  the  substance  would  not 
seem  to  be  homogeneous.  At  a  temperai  j:  ■  j  i  s  -  "  to  400* 
it  boils  and  distils,  but  decomposes  in  great  pari  into  me- 
tallic platinum  and  chloroxycarbonic  acid.  The  sub- 
stance ia  decomposed  by  water  immediately  in  the  cold, 
an  eflferveaeence  of  carbonic  acid  being  produced,  at  the 
sane  tnne  that  a  fine  black  powder  ia  aeparated,  and  tbe 
HUered  liquid,  quite  eolonness  and  free  from  platinum, 

'  ^  .rsthe  rcai lions  of  a  solution  of  hydrochloric  acid. 

1  t  he  black  powder  is  pure  pUtioum  (representing  tbe 
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wiwle  ainouat  of  ^atmam  in  tbe  body^  ponened  of  great 
oataJytic  power,  aad  below  redneati  it  it  converted,  aome' 
tinea  with  incandescence,  into  vety  coherent  metallic 
I>1atinttet.  The  mode  of  formation,  and  the  decomposi- 
tion of  this  IhjJv,  under  thf  influi  lice  of  heat,  and  with 
water,  lea\'e  no  (ioubt  as  la  its  constitution.  It  is  a  co;n-  i 
pound  of  rlatiniim, chlorine,  and  carbonic  oxide.  The  r.  ;st 
simple  formuli  would  he  (GOj".  Pt""Clj,  in  which  I't 
66'55,  CI  ^i'O.  and  C  -  4'05.  Analysis  li.ii  no;  cuMfii  nied 
this  formula.  A  specimen  crystallised  from  tetrachloride 
of  carbon,  and  verj'  pure  in  appearance,  was  analysed,  it 
gave  Pt.  63  5  ;  CI.  22-9 ;  C,  5'35.  These  numbers  lead  to 
the  formula  (GO*3  Pt,CI..  in  which  Pt  ^  63-5.  CI  22  9, 
C  "  5*8.  The  produdt  hrst  obtained  was,  as  ha«  already 
been  mentioned,  purified  bv  chloride  of  Carbon;  the 
cfyaiaU  obtained  after  aeveral  porifications  contained  less 
platiauin,  and  iifave  Girdj  per  cent  upon  analysis,  after* 
tvards  a  minimum  of  58  per  cent  of  platinum.  M. 
Schfit7enberf^cfi  pioposcs  to  examine  this  point  further. 

M.  Terrtil's  note  will  bi-  n.'fi-rrrfl  to  .li'.iin. 

M.  Silvestri  h.is  L-xain::icd  ihc  phciwir.cna  conni:Ci€y  with 
the  f-ruption  <it  \\-s;ivius  clusely,  and  analysed  many  of 
the  \olcanic  producU.  The  lava  is  dark  ^rey  coloured, 
gometiincs  preeiiish  or  reddish  on  the  surface.  1  lie  <iub- 
stance  posst's&es  a  crystalline  strud'ture ;  it  exeus  an 
energetic  action  on  the  ma^^netic  needle.  M.  Silvc6tn 
distinguishes  fonr  kinds  of  lava;  the  density  of  these 
varied  between  1*46  and  tSi  ;  in  a  complete  anoxia 
leconiedof  oaciCompRA  lava,  waterwas  found  to  be  present 
to  the  extent  of  3  per  cent.  Three  dittinA  kinda  of  nib> 
Uaetee  were  noticed,  via.,  white,  gmriih  browo,  and 
green.  The  white  tubiltmate  contained  cMoride  of  eodintn 
•ad  cUedde  of  potasaiuro,  besides  minute  traces  of 
chloride  of  copper.  Oxide  of  copper  is  present  in  the 
greenish  brown  sublimate,  of  which  it  forms  5  85  pe  r  cunt 
The  green  sublimate  contained  -61  per  cent  of  oxychioridc 
of  copper;  all  these  sublimates  .ue  mainly  composed  of 
chlorides  of  sodium  and  potatisium.  A  Inrpfe  qi!a»ititv  of 
the  sublimates  was  dissolved  111  water  ,in(i  .a  series  uf 
crystallisation*!  mnde,  in  the  rr.otiier-liquor  redukcd  to  a 
small  voluf.ie,  iodine  and  bromine  were  soufjlit  for:  neither 
were  deteded.  A  spectral  examination  of  the  mother- 
liquor  revealed  nothing  but  sodium,  potassium,  and  copper. 
M.  Silveatri  made  bis  obaervationa  at  the  end  of  December, 
nboot  the  tine  of  the  naxiinum  aAivity. 


CORRESPONDENCE. 


PERMANGANATE  OF  POTAfiH  AND  ORGANIC 
MATTER  IN  WATER. 


To  the  KJilur  0/  the  Chfmical  News. 
Sir, — I  have  just  read  a  letter  in  your  number  of  the  week 
before  last,  in  which,  after  all  that  has  been  said  to  the  con- 
trary, the  above-named  snbttance  Is  stiti  apoken  of  in 
teroia  of  i^proval  aa  afiordin<>  a  means  or  estimating 
organic  matter  in  water.  Ac  my  opinion  on  the  point 
diAie  in  all  nepeds  from  that  e'xpressed  1^  the  writer, 
and  finding,  more  especially,  that  he  has  left  untouched  a 
main  clement  in  t^.'  tiue^tion  (if  it  be  one),  I  »  hs 
obliged  if  you  will  pi-rr.ui  me  to  say  a  few  words  thercupun 
in  this  wtek's  number  of  the  Ciipmical  News. 

Soon  alter  this  method  wai  proposed  by  the  Danish 
professor,  I  made  a  scries  of  e-:;-.'rin)ent9  with  it  on  a 
variety  of  natur.nlly  impure  waters,  but  on  lindinff  the 
results  so  utterly  irreconcilable  with  those  arrived  at  by 
careful  incineration  of  other  portions  of  the  same  samples, 
I  gave  it  np ;  though  I  must  add  that  I  did  not  then  arrive 
at  the  source  of  its  leading  fallacy. 

After  these  experiments,  happening  to  meet  the  late 
Piofetior  Clark,  of  Aberdeen,  who  took  considerable 


intereet  in  most  mattcis  conneded  with  water  analyrii^ 
and  mentioning  my  reaulta  to  him,  I  aoon  found  that  ht 
also  had  arrived  at  a  similar  opinion  as  to  the  falUciotts 

charadler  of  this  mode  of  estimation. 

1  h  nigh  1  have  fn  tjuer. tly  liaJ  occasion  to  express  r.v 
m:v.ii(int;ness  to  hz  ijuunii  ;i;iy  way  by  results  obtained 
bv  the  method,  yet  continuing  to  hear  of  its  being  much 
in  use.  I  be^j.^n  to  think  th.it,  with  all  mv  rare,  I  had 

pdssiMv  m . '■1 1 .1  ke II  "dir.e  in'-poriaiu  points  ;  a:iJ  lier.ci; 
I  ^•.  a---  led  to  make  another  series  ol  experiments  a  lew 
ycirs  after. 

•Meanwhile,  1  am  bound  to  say  that  I  never  found  per- 
manganate in  much  favour  amongBt  the  hard  working 
"  laboratory  men,"  but  chiefly  amongst  oflScers  of  health, 
public  ledurers,  and  others,  too  glad  to  find  this  ready 
though  empirical  mode  of  operation  to  be  easily  induced 
to  give  it  up,  or  at  any  time  question  its  aceeracy  too 
closely. 

On  several  occasions  where  I  have  found  restilts  put 

f'iruard  in  evidence  .'is  to  or^'anic  matter,  i;7i!.-itlv  dis- 
agreeing with  tliosc  01"  othe;.s,  it  uiuaily  cauic  o  ji,  on 
cross-examination,  that  they  were  obtained  by  per- 
manffanaie;  but  on  finding  its  accuracy  doubted.  I  have 
I'.e.ud  sotne  of  tl.'j  lirmcr  men  add — that  they  had 
estimated  by  incineration  as  well,  and  that  the  two 
processes  substantially  agreed — a  result,  I  may  add, 
which  I  have  never  been  able  to  realise.  However,  dis- 
crepant statements  of  this  class  have  greatly  tended  to 
shake  the  faith  of  legal  fundionaries,  as  well  as  the  public, 
in  chemist's  eonelasions. 

Some  years  8jp>,  and  since  the  introduAiOn  of  the  per- 
manganate mode,  a  chemist  of  some  public  standing,  hot 
who  had  a  good  deal  of  public  leAnring  tO  attend  to,  gave 
evidence  to  a  government  committee,  on  which  1  was 
enLM;,'ed,  a-;  to  the  cjuabty  of  .1  eertain  water.  He  stated 
tljat  It  contained  icven  grains  of  oij^anic  matter  in  a 
gallon,  whilst  1,  on  the  other  hand,  h.-ul  been  unable  to 
find  more  than  one  grain.  Both  of  our  s.imp^c;  wore 
taken  at  the  same  place,  ami  on  the  .s.-iitie  d3\  ,  all  of 
which  I  had  to  state  subscauently  m  my  e\  idence  to  xhtt 
same  committee.  This  led  to  the  wattr  bcir\g  analysed 
by  other  chemists,  none  of  whom  I  may  mention  found 
the  seven  grains  of  organic  matter  at  first  stated.  Though 
I  strongly  believed  that  the  doubtful  results  in  this  ia> 
stance  mid  been  arrived  at  by  the  use  of  pennangnnace, 
yet  firom  the  abeence  of  counsel  on  government  com- 
mttteee  I  was  nnaUe  to  have  the  (question  put.  This, 
and  some  other  circumstances  of  a  like  nature,  induced 
me  to  enter  on  the  second  series  of  experiments  on  per- 
man;'p.n,TU-  to  \v  liit  li  I  have  already  referred. 

this,  tb.e  se^i'tid  occasion,  tb.e  samples  of  water 
were  >^ vnihcti sliI  for  the  experiments,  that  is  tn  say, 
gi\en  portions  of  the  usual  e,^rthy  s-aUsi  were  dissolved  m 
doubiy  distilled  water,  to  which  were  added  measured 
portions  of  various  impure  as  well  as  pure  organic  decoc- 
tions, so  as  to  accurately  represent  varieties  of  impure 
water.  In  some  of  the  experiments,  the  organic  matter 
was  represented  by  soaktngs  of  putrescent  manure,  but  in 
all  considerable  c.ire  was  taken  that  the  precise  quality  of 
the  water  used  in  each  should  be  accurately  known,  irre- 
speaively  of  either  of  the  modes  of  analytical  examinatioo 
employed. 

At  this  moment  1  have  neither  time  nor  inclination  to 
hunt  up.  or  put  into  shape,  my  notes  of  those  experiments, 
but  which  will,  1  am  sure,  be  deemed  of  less  consequence 
when  I  have  cited  one  example  of  the  fallacious  at^ion  of 
this  very  beautiful  salt  of  potash,  and  v.luch  it  will  be 
seen  must  necessarily  apply  to  most  if  not  all  \i  .Tters, 

I  need  hardly  say,  in  this  journal,  that  all  potable 
water  in  this  and  in  most  countries,  contains  some  iron, 
and  not  unfrequenily  traces  of  manganese — thout^h  the 
latter,  being  so  small,  is  often  estimated  as  iron.  At  the 
same  time,  with  the  exception  of  so-called  chalyhento 
waters,  either  of  these  metals  are  usually  found  so  veiT 
sparingly  as  to  render  their  presence  inappreciable  to  au 
but  tbe  analyM.    Notwithstanding  whijeb,  a,tbiid^n  . 
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quarter  of  a  grain  of  iron  in  a  gallon  is  far  from  an  un  I 
usual  quantity;  v.'ht!?t  in  chalk  wafers,  which  are  the 
freest  from  iron,  may  bu  foi;rid  a  tenth  of  .1  grain,  though 
this  quantity  is  often  set  down  as  a  trace."  It  is  also 
to  be  remembered  that  iron  in  water  is  usually  estimated 
a>  "oxide."  but  in  which  state  I  need  not  say  it  never 
Ciitts  in  the  water,  but  luiully  as  a  colourless  supcr- 
pratocarboQate ;  that  ia  10  eay,  the  iron  (bund  in  the 
midntim  of  our  evaporation  in  the  state  of  oxide,  after 
incineration,  existed  in  the  water  as  white  prcto-carbonate, 
and  which  is  held  in  solution  as  chalk  is,  by  an  extra 
atQCl  iif  larlmnic  atiJ.  Gr.i;.'is  of  tlu'  v.'h.i^o  prolo-car- 
booaii'  pervade  sand  and  soils  to  a  much  greater  extent 
than  is  supposed,  and,  while  in  thia  state,  ia  readily  tdcen 

up  by  ihe  water. 

Pi;:;i'.:t  m-.:  r.ou'  U)  recapituLite  the  acftion  of  tiia  pcr- 
nuaganate,  wh:ch  1  need  hardly  repeat  here  is  briefly 
tilis:— It  a<5ls  in  water  by  readily  imparting  a  portion  of 
its  oxygen  to  ixidiea  re^tiiring  the  same.  As  soon,  how- 
ever, as  this  oxygen  it  given  out,  the  permanganate  loses 
itt  splendid  oolonr,  ana  hence,  obviously,  arose  its  em* 
doyiRtnt  as  a  teat.  Now,  as  organic  matter  when 
eitulved  in  water  has  an  affinity,  or,  let  us  say,  an  ap- 
petite for  oxygen,  so  that  when  permanganate  is  added  to 
a  water  in  which  tl-is  urip  .irity  exists,  this  manganic  salt 
loses  its  colour,  and  the  {,  :.i  .ti:;.-  nf  ;t  thus  decolourised 
it  said  to  stamp  the  qviaritity  of  the  organic  matter 
present  in  the  water.  In  a  word,  the  presence  of  the  one 
is  said  to  be  in  a  direA  ratio  with  the  loss  sustained  by 
tltt  other. 

Now,  tUa  might  be  ail  very  well  if  it  were  true  that 
iaipiire  orf^ic  matter  was  the  only  class  of  substance 
IDcidcnt  to  water,  and  to  which  the  permanganate  is  dis* 

CI  to  jpve  out  its  taygent  *oA  thus  deprive  itself  of  its 
ty.  Such,  however,  is  vety  far  ftom  being  so,  for,  as 
we  shall  see,  the  salt  in  question  is'  far  more  disposed  to 
give  out  its  oxygen  to  a  realty  salubrious  body  which  is 
is  much  incident  to  water  as  organic  matter.  Indeed, 
r.uch  more  so  if  we  take  organic  matter  of  tlie  worst 

hs  I  have  already  stated — and  it  h  only  repeating  wh.it 
111  admit  — e\\ TV  pot.ihle  '  ati  i  inay  i>e  said  to  contain 
some  iron,  and  this  u.'iuaily  as  a  j^:  i>to-galt.  Now,  as  a 
tenth  of  a  grain  of  a  proto-sak  of  iron  or  manganese 
^sulvcd  in  water,  will  rapidly  decolourise  as  much  per* 
toaaganate  as  three  or  four  grains  of  even  putretciUe 
ftganic  matter,  I  leave  it  to  your  correspondent  and 
those  who  so  tenaciously  hold  to  this  mode  of  estimation, 
to  say  whether  the  dccolounsation  of  permanganate 
«rhich  takes  place  in  a  given  sample  of  water,  is  due  to 
n  '\':iLi'.  (;T^;;:ii':  niattrr  iir  t.->  r:-.illy  salubrious  iron,  eitlicr 
01  \\  li  It  may  obviously  wuiUain  Hut  surely  .ui  th«s 
rn  i-t  be  already  familiar  to  the  readers  of  your  journal. 

However,  shouW  the  .-iiithor  of  the  letter  in  question 
^Mr.  Muter)  entertain  any  duubt  on  the  matter,  Jw  may 
eatily  improvise  an  experiment. 

Let  him  take  a  gram  of  proto-sulphateTof  iron — being 
the  easiest  come-atable  nroto-salt-  and  dissolve  it  in  a 

Slon  of  any  water,  hard  or  soft,  though  distilled  wiU  be 
nost  reliable,  and  then  let  him  add  bis  permanganate. 
1  nature  to  say  that  if  he  were  operating  on  water  with 
the  quality  of  which  he  was  unacquainted,  he  wou!d  s  n 
this  distilled  water  down  as  unfit  for  human  use.  a  .  bciin^  i 
greatly  contaminated  with  putri  sLit)Ie  ()r;;anie  matter.  I  j 
inay  remark  that  a  grain  of  protosulpliate  i>f  iron  with  its 
seven  atoms  of  water,  and  its  a^id,  will  very  nearly 
fepre&ent  the  tenth  of  a  grain  of  nxi  Jc,  ho  often  found  in 
most  waters.  Ir.  ronu- (jf  my  e>.pcrimeius  I  used,  for  the 
i>aie  of  accuracy,  mineral  proto-carbonate  dissolved  in 
carbonic  acid  under  pressure,  but  I  find  any  proto-salt  is 
tfieded  similarly  by  the  permanganate.  But  abo\  c  all, 
I  find  that  this  very  salt  is  used  by  the  volumetric  men, 
uantode  of  estimating  iron ;  but  how.  in  the  face  of  this, 
it  ever  could  have  been  used  for  separating  another  body 
IB  %h!ch  the  fir<!t  was  so  likely  to  be  present,  and  for 
Ifhkh  it  has  an  equal  affinity,  is  I  confess  a  p uzxie  to  me, 


unless  indeed  there  is  some  mode  of  masking  the  One, 
whilst  the  other  perform',  tiie  required  duty. 

Let  me  add,  in  conclusion,  that  this  objedion  to  the 
use  of  permanganate  ia  far  irom  being  the  only  one 
though  it  forms  a  most  striking  one,!— I  am,  ic^ 

Thob.  Spbmceil. 

a,  Bnitan  Sqaare,  London,  April  t5th,  iHB, 

P.5. — I  omitted  to  state  that  the  water  snid  to  contain 
Seven  jjrains  of  organic  matter  came  from  highly  ferrugi- 
nous gravel,  and  cnnt  .iiaed  a  considerable  amount  of  iron. 
It  is  probable,  therefore,  that  if  tested  by  permanganate, 
this  iron  would  figure  in  the  aitalyais  as  the  organic 
matter  in  question. 


ROYAL  SCHOOL  OF  MINES. 


re  ike  Editor  qf  tkt  CkmUal  New, 
Sia,— We  bear  much  about  the  School  of  Mines  in  Jcrmyn 
Street.  Can  any  one  give  me  a  comparative  sketch  of  the 
advantages  and  cost  of  entrance  of  the  Kcole  des  Mines  in 
Paris?  I  have  never  seen  it,  but  I  heat  rumour  of  supplies 
of  o>:y;:e:i,  of  economy  for  students,  and  of  the  greatest 
couricsy  10  strangers,  of  which  I  wowld  fain  learn  more. 

Agreatwant  in  London  for  students  andexperitmntalists 
who  have  advanced  beyond  a  certain  point,  is  an  upper 
class-room,  so  to  speak,  w  here  they  can  work  at  peace, 
uninterrupted  by  very  young  students,  and  be  supphed  with 
reliable  reagents,  so  avoiding  the  weny  and  ioss  of  time 
involved  in  havin:;  to  test  everything  used,  and  possibly 
make  itfor  tljLui&el.cs  after  all, and  acomfoftableroomfbr 
weighing  both  on  the  balance  and  in  their  mind. 

I  (war  reports  of  a  new  laboratotyin  King's  College,  and 
of  one  at  the  Foyal  College  of  Chemistry.  The  class  of 
men  interested  in  investigations,  but  not  prepared  to  set 
i:p  the;r  own  laboratories,  must  be  large,  judging  from  the 
number  I  l'..ue  met.  Jiurely  if  their  reriiiiremcnts  were 
met,  a  l.^rge  eiass  would  be  farmed  svJkj  woul  d  rtia^e  -nth 
a  laboratory  by  no  means  a  losing  concern,  especiaiiy 
with  attendant!^  •  lio  would  Jo  some  of  the  "  dog-work,  * 
and  an  assistant  whose  time  was  entirely  devoted  to  the 
interests  of  the  class,— I  am,  Ac.,         An  AsnaAinr. 


To  the  EiUor  tftht  Cbmi<«t  News. 

Sir,— I  feel  considerable  interest  In  the  aubjed  of  the 
School  of  Mines,  having  served  an  apprenticeship  after 
the  fashion  common  amongst  the  coal  mini  r  .  oi  t'le  north 
of  England,  and  havinit  all  my  life  studied  hov  my  mining 
education  tTi:i;ht  have  been  more  thoroughly  e.irr;ed  out. 

I  have  met  w  ith  several  French  mining  engineers,  and 
thus  had  the  means  of  comparing  my  own  science  and 
pradicc  with  theirs,  and  also  in  the  same  w^  I  have 
come  across  <^entlemea  educated  at  the  Rc^  School  of 
Mines  in  London. 

You  and  the  majority  of  }our  readers  know  what  It  Is  to 
be  able  to  form  an  opinion  which  is  aatisfadofy  to  your- 
self^ and  9pon  which  yon  have  no  hesitation  in  aaing;  it 
is  a  condiUon  only  arrived  at  by  personal  experience 
obutned  in  the  oheervatioa  of  fadls,  assisted  by  the  mind 
educated  to  appreciate  the  val  le  of  all  tliini;s  seen  which 
have  any  bearing  upon  the  matter  in  <;i:istuui. 

Now  as  far  as  I  h.ive  been  able  to  j'.nl;4e  from  what 
I  liavcseen  of  the'eolle'_;emaHe  minin^^  en|;ineers.  they  have 
been  sMpjilied  w  .th  the  "  edui  atrd  mind,"  b:if  have  been 
allowed  to  get  too  old  readily  to  absorb  the  pradlic.-il 
experience;  a  man  of  twenty-one  does  not  like  to  begin 
the  rudiments  of  pradical  life,  nnd  most  assuredly  he 
cannot  obtain  them  during  the  vacat:un^> ;  there  must  be  a 
considerable  amount  of  eveiy*day  life  for  a  man  to  get 
pradicat  experience. 

What  I  have  to  suKest  is  that  the  system  prevalent 
amongst  doAots  and  uwyus  should  be  adopted.  Let 
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each  niniB^  student  aetve  a  icfolar  i^nrenticcilijp  to  a 
mining  engineer  in  pradice,  and  combine  it  witJi  tbe 
theoretical  college  studies. 

In  order  to  do  this  efTedually.  colleges  should  be  insti- 
tuted in  the  centre  of  mining  distrids.  For  a  Dodor  of 
Physic  or  Divinity  it  does  not  particularly  matter  where 
he  is  educated.  The  former  has  the  London  Hospitals 
and  abiir.dnncc  of  subjed  matter  under  his  very  nose, 
where  he  can  work  up  his  praiHice  in  special  paths  not 
open  to  him  in  his  country  life,  but  for  the  London  minin); 
Student,  what  has  he  to  study  in  pra&ice  ?  unless  be 
perhaps  indulges  in  a  field  day  amongst  the  aewen  or 
oadmpound  railways. 

Do  not  for  a  moment  wofpott  that  t  wish  to  depreciate 
tlie  value  of  coUeee  studies ;  but  T  think  a  man  can  mwe 
readtlv  pick  op  theory  while  in  pradice,  than  he  can 
after  becoming  a  man  brinj;  himself  down  to  the  details 
required  to  gel  pradice ;  and  I  therefore  say,  bring  your 
schools  to  the  mines  and  don't  continue  to  try  to  take  the 
mines  to  the  schools.  Have  a  colle^'e  for  science  in 
London,  as  su;:;;;ested  by  "  Delta"  and  "A.  L.  E.,"  if  jou 
like,  but  don't  call  and  use  as  a  College  of  Science  a 
ScbiwI  of  Mines*— I  am,  ftc, 

A,  S« 


RULB  OP  THUMB. 

To  tilt  Editor  of  the  Chemical  News. 
Six,— The  ToUowing  astounding  mixture  for  tempering 
steel  chtade  is  given  by  a  man,  signing  himself  Pnulifal 
Ejtp*rititet,  In  the  pages  of  one  of  your  oontenqMraries. 
When  such  absurdities  as  this  pass  cumnteveiy  week  for 
scientific  information,  can  there  be  a  doobt  of  the  necessity 
of  elementary  chemical  instrudion  amon -st  thr  wcrkin;; 
classes?  If  it  did  no  other  f^ood.  it  would  .it  .->.il  events 
disclose  to  them  the  depth  of  their  own  ij^noranee,  and 
teach  those  with  practicnl  experience  not  to  be  so  ready 
to  sneer  at  science  : — 

"The  following  is  the  mixture  I  have  used:— Soda 
2  ot.,  saltpetre  1)  oz.,  prussic  acid  t  ox.,  (or  oil  of 
vitriol  2  ox.),  soft  water  3  gallons." 

I  em,  ftc.,  P.R«8. 


MISCELLANEOUS. 

Royal  Dublin  Society  and  the  Royal  Visit  to 
Ireland. — The  Royal  Society  are  to  give  a  ConvtrtatioHt 
to  the  Prince  and  Princess  of  Wales  on  their  arrival  in 
Dublin.  The  Society's  House  in  lOMare  Street  is  being 
prepared  for  the  occasion.  The  objcAs  ckbibited  will  he 
ofscicruiln  .ind  .irt  interest,  particulariy  tbe  latter.  Part 
of  the  siiiie  of  rooms  used  for  the  occasion  will  be  the 
Natural  History  .Mureum,  which  so  far  has  not  been  open 
to  the  public  since  the  present  line  building  has  been 
rrcdcd.  The  minerals,  Ac,  have  been  entirety  re- 
arranged. 


COWTEMPORARY  SCIENTIFIC  PRESS. 

TMrr  tlil*  hnMnt  11  U  IntniJnl  In  |rtv»t]H>  UHnM  »flai»i>liMajMl  r  r-rv 
wj<|rh  i>r<!  inthli'licil  III  llu>  nrlcrl^u.!  <rii  iiiIAi:  |irriiWll.^al*  nl  thoConUiirnt. 
AHI'I"  whkh  iu«  mrTi  W  r«Tri»''«  nl-tr/irN  «if  inprn  klmuly  n<<iler<l  •111  br 
tmMt*.  AMnwi*  of  tit*  man  impnrtuit  pKiMM  kct«  MuunlUMa  will  ■piwox 
1b  Wan  MWibcn  at  lk*"CliciaiciU  Jim*."! 

ytmtuinr  Prakti$ekt  Chemit. 
December,  1867. 

C.  O.  GmSS,  "  R?'carchrs  on  llie  Ar.slys??  of  Inflammahtc  Gases, 
with  etpeeial  Kcfiicficc  In  that  (if  Illutrinaiini;  (ias."  C.  \Vinkli?ii, 
"Camnbvtiunt  to  the  Knuwledge  uf  indium."  C.  Uawusu,  "On 
GaUauarSttvcr.  .    ,  ^.  .  ^.  .. 

A  Httalet  du  Gfnie  Cml. 
Deeembfr,  iSfi;. 

LaaaAm,  "  An  Improvement  in  the  Manuf>£iure  of  Sulphuric  Acid." 
LvaiuM*,"Aii  InpnnrtawBtia  Blast  Furnaces."  Cosnand  Tavnw 


DC  RosNAV,  "  A  Method  of  Obtaining  Aramoni*  from  Sevac*  sai 
from  the  War.tr  Watrr^t  of  Manufa^ories."  Peribk  «ad  PoSiW 
"Oa the  Use  of  L:inc  {<.r  PrejcrvmR  Beet  Juice." 

ButUtm  de  la  HoeUU  d' Encouragement. 
Ofluber,  1S67. 

Guckard-Deslavriffs,  "On  the  L'tc  of  Bisulphide  of  Carbon  for 
Estimatinp  the  Quanli'v  nf  T.ir,  Pitch,  and  Reus 
Artificial  Tuel."    S.  DE  L-jc\.  "On     mr  Importaatl 
rom  the  Olive  aiul  from  the  Australian  Myrtle.*' 


 i6i  dir. 

A.  WuKTs. "  On  the  Smthcils  of  Mesftae."  C.  O.  Wnastae."  Os 

the  Aif^ion  of  AqoeoMi  HypocUoMw  AcMoaBnenM  of  TarpottiM 

and  on  Camphor. 

No.  jf.. 

E.  Dbmamce,  "  On  the  AmalRamalion  of  Zinc  Platei  for  Voltaic 
Batteriei."   P.  Van  TieoHEU,  "  On  the  Tranafonnatioo  of  Tannic 

Acid  into  Gallic  Acid  by  Fermentation." 


SibKHi^ibmtklt  der  ticniglich  Hayerischtn  AkadtmU  dir  WilUm- 

"  iMnthematitt' ' 

March  a,  lA^. 


MMJOrnC; 

t«a/lM 


t»U*mhen.  iM^ithematittkpkyitkMKhtClmuli. 


VoiT,  "  On  ibe  StlatiiMiB  «f  Cnada*  aad  CiMtlaias  to  Ursa  la  lbs 

Animal  Body,  and  on  the  Natvra  efUmiia. 

May  4. 

Frischmann,  "On  Twin  Crystals  of  Chrytobeiyi."  A.  Veest. 
"  Obiervatione  on  the  Solubility  of  tome  Silicaiea." 

July  6. 

Sarasi.,  "A  ContrtbDtion  to  the  Knowledce  of  tbe  Limiu  el 
Aeeuranr  of  Chcnical  Bstanccs."  C  Voir.  "On  the  DepoeitioB  sf 
Uric  Acid  limUiiBb* 


NOTES  AND  QUERIES. 


Prussian  Blue  Paste, 
nut  too  thin,  will  aUay^  wan  pt^pmea  wMh  milS  . 

ticularly  coppery  gloss  whi^  fs  abo  poaiaaaad  by  tome  kind*  ef 

indigo  of  p<ii>.!  pril  tv.  This  property  is  caii'irn  by  »  prculiar 
rctlcdtion  ol  tlic  lij:!  !,  and  Appears  to  have  its  oriRin  in  ihr  ^rvuliar 
state  of  accreKAiiun  of  the  particles  of  these  sub -i.mtis.  bi>lh  of 
which,  as  is  well  known,  are  very  difficult  10  crounil  w  an  impalpable 
powder.  As  a  rule,  the  Prussian  blue  of  commerce  is.  in  chemical 
parlance,  a  mixture  of  mmtial  and  baaic  Piwiiaa  blue.  Tb*  ccfyeiy 
i:los&  is  a  peculiar  |wupny  af  wdl  nude  Unei  and  caoMt  be  biiiuglbl 
on  hy  aitiacial  meant. 

BstrsOlen  of  Greaae  by  Bisulphide  of  Carbon.— Caa  anjref 

your  correspondent.i  furnish  me  with  any  information  upon  tbit 
subje^,  or  with  the  name  and  address  of  any  firm,  in  this  country  of 
c'scwhcrc,  who  make  the  apparatus  emplojcd  for  the  purpose? — 

C,  L.  \V, 

ProduAion  of  Carbonic  Acid. — 1  ahoald  recommend  your  correa- 
lirnitrnt.  "Ti  "in  na  maipiMiti. >  aiiaral  riitnnni  of  mai;neiia.  far 
obtaining  carbonic  acid  required.  Tbe  gas  obtained  by  subjeciine  tbia 
miiirral  in  a  relrrt  In  a  red  heat,  is  pure  and  odnurlcjis,  and  tlw 
rc-.jiiin^-  maiTiicMA  v.\\\  he  (nund  more  valuable  than  the  origiaal 
c.atcriaJ.   l]ut  the  supply  of  magncsite  i!>  not  large. — J.  A.  X. 


TO  CORRESPONDENTS. 


/4. /..  ";.',Mi  c  11,11,- —We  shall  be  pleased  t-i  hear  further  from  this 
correspondent  on  the  subjcA  mentioned  towards  the  conclusioa  of  bia 
letter.  8wh  pndkical  anpftitnc*  as  Im  caa  fsraiab  wiO  be  vaqr 
valuaUe. 

A'.— I.  Griffin  and  Sona.    s.  Only  the  im  yov  haw  asacd. 

3.  Precipitate  nitrite  of  silver  by  mixing  nitrite  of  polath  with  nitrate 

of  silver;  wash  and  re-ctyamiUae.  4.  Consult  the  index.  ;.  Wedonot 
remember  pobitivcty,  but  in  aome  cases  there  was  a  sliftht  colour. 

W.  S.  S.  If.— Uaa  gnn*cotion  instead  of  powder  for  blastine  the 
rock  ;  that  will  enable  yon  to  get  over  tbe  difacalties. 

O.  C<^(<r/:<-.— This  corrcapondent.  who  wrote  mpcAiac  a  trad* 
process,  infc  r:ncd  that  the  information  can  be  SMtif  bewill  givs 
his  private  address.   We  caaaot  publish  it. 

QMrrM.— It  la  a  matter  Ibr  a  laiwytr,  ralhsr  tbra  sa  editor*  leadvise 

about. 

7>ro.— The  mineral  is  iron  pyrites. 

Cotr.ntuniiitlicni  have  been  received  from  \V.  A.  Simpson  (with 
enclosure!;  F.  A.  Abel,  F.R.S. ;  A.  Llird  (with  enclosure  .  \V.  l.^nt 
Carpenter  (with  enclosure) ;  A.  A.  Feaquel ;  Dr.  A.  Adriani ;  R.  C.  C. 


UnpincottCwitbenclomre);  PrafeMor  Healaa;  W.  Biachril:  J.  Bi. 
ReTS,  Halifax.  N.S. ;  J.  Mayer  (whWenclotare) :  W.  W.  Reeves  (trith 

cnclosurcl ;  .\.  L.  Steavcrson  Iwith  enclosure);  W.  H.  Harrison  ; 
Howard  Ciruhb;  A.  I.c  SL-nir  ;  T.  Spencrr  (with  rnclosurest ;  W . 
Havliffe;  J.  Wilson:. A.  W\U  ;  Dr.  Keimann ;  ti.  llird,  M.D.; 
J.  Samuclson  ;  11.  Williams;  ']  ,  Reader;  I.  (j.  Major;  W.  A.  Smitb  ; 
E.  K.  Muspratt J  W.  J.  Mort;an;  J.  I- .  Tavlor;  W.  DIackie;  EmeSt 
Le  Barbirr;  T.  R.  I'r.i-.tr,  M  l)  .  Il.ililax  (with  ncwnapcn);  A. 
V'acher:  T.  Prentice  Ani\  Co.;  \N'.  r..iilcy  and  Sm;  BVM^  Bad 
Rcynoldii  D.  W.  fidwardi;  W.  C.  Pcaac 
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ON  GUN  COTTON  TRANSPORT. 

The  accidentK  which  occurred  at  New  castle  and  elsewhere, 
in  consequence  of  the  disreuard  of  precautions  m  the  trans- 
port and  handling  of  nitro-;lycLT:ne,  have  created  a  feeling 
of  distrust  in  the  minds  of  the  traffic  managers  of  railway 
companies  itt  eoniiedion  with  all  explosive  substances 
otter  Am  gunpowder.  According  to  the  Pall  Mali 
OuMf,  thh  dlatnttt  baa  now  increased  to  such  a 
itgnt  thai  peimiaBkm  ii  freqaently  witbh»ld  for  the 
ttufiiHtMion  by  railway  even  of  the  corapreaaed  gun- 
cotton  chargt  s  vised  for  blasting  purposes,  although  the 
regulations  which  apply  to  the  transport  of  gunpowder 
more  than  sufficr  to  guard  againal  tbe pOTBibUtty  of  tnioaa 

accident  with  gun-cotton. 

With  the  objeft  of  investigating  the  risk?  incurred  in 
conveyance  of  cotupress^d  gun-cotton  charpcR  hy  railway, 
Mr.  Wilson,  of  the  goods  manager's  ofTKc,  North  I'.a-itcm 
Railway,  in  conJcn<^ion  with  Mr.  Prentice,  the  managing 
4inidor  of  the  Gun-cotton  Company,  has  tried  a  series 
cfcxperimeflts,  of  which  the  following  iu  an  abstraA 

A  foall  box  of  cotton  containing  135  chargei,  said  to 
be  equal  in  eflbAa  a*  a  bUiftlRg  MgfM  to  a  auarter  cask  of 
gunpowder,  was  taken  into  the  criefcet  fido.  A  fiise  waa 
inserted  and  lij^hted.  When  the  flame  reached  the  gun- 
cotton  there  ^vas  a  great  blaze  like  the  burning  of  a  heap 
of  loose  straw,  but  no  explosion  ;  in  less  than  half  a 
minute  there  was  no  flame  except  from  the  burning  of 
the  brown  paper  in  which  the  gun-cotton  hart  h»  t,n  packed  , 
inside  the  box.  The  box  was  of  wnori  about  half-inch 
thick,  and  was  nailed,  but  not  bound  with  iron  nt  the 
comert;  it  waa  one  of  the  ordinary  packages  used  for 
lending  the  cotton  mtt. 

Several  cbatjcea  were  then  laid  on  the  rails  near  the 
eanl  dqpOu,  ana  coal  wagigona  were  ran  over  them :  some 
'«f  diem  were  ignited,  others  were  not.  Some  of  them 
were  pfaeeft  ao  that  an  engine  should  pass  overthem,  they 
were  all  ignited.  Mr.  Prentice  took  an  axe  and  chopped 
one  charge  into  several  pieces,  there  was  no  explosion  or 
i^ition.  Small  pieces  of  gun-cotton  placed  on  the  iron 
nm  of  a  wheel  and  sharply  struck  with  a  hammer  exploded, 
or  rather  detonated. 

In  all  the  cases  where  ignition  was  produced  by  cr>n- 
cnsfiion,  whether  of  a  hammer  on  iron,  or  of  the  w  lieels 
of  ao  engine  or  waggon  on  the  rails,  it  was  very  evident 
that  only  so  much  as  was  a^ually  struck  exploded  or 
detooateil.  the  part  not  struck  firing  from  the  explosion, 
and  boraiog  like  so  much  alraw  or  flax. 

To  nahe  flone  that  they  yntn  dealing  with  the  aiticle 
which  produce*  such  an  eHcA  when  exploded  in  close 
confinement,  a  hole  was  bored  into  a  large  block  «{ 
hard  tough  wood,  in  which  Mr.  Prentice  placed  a  chart;c 
of  gun  cotton  with  a  fuse  attached  to  it:  hr  then  fiiltd  up 
the  hole  with  broken  slate  ti;;htly  rammed,  and  fired  the 
fuse.  When  the  pun-cotton  cxphvded  the  block  of  wood 
was  shivered  to  pieces,  each  piece  beinf;  blown  several 
yards  away. 

Mr.  Wilson  says  that  the  results  of  these  experiments 
convince  him  that  they  may  aaftly  carry  gun-cotton  along 
with  oAcr  goods  in  ordinary  waggons,  adopting  the  same 
ralet  as  now  apply  to  the  conveyance  of  caitridges. 


Death  by  Elertricity. — A  wnter  in  nt\rp<r's  Weekly 
recommends  a  new  form  of  capital  punishment.  The 
method  is  "death  by  elertricity."  He  says;— "It  is 
perfeAIy  painless  and  absolutely  instantaneous."  Another 
writer  says: — "Why  is  not  this  in  every  way  preferable, 
and  a  thousand  times  less  shameful  to  a  civilised 
people  than  the  alow  straogliog  now  praAiaed  upon  our 
dnuoab  7** 


ORGANIC  APPEARANCES  IN  COLLOID  SILICA 
OBTAINED  BY  DIALYSIS. 


In  the  report  of  the  meeting  of  the  Chemical  Society  held 
on  April  2nd,  given  in  our  number  for  April  loth,  we  gave 
a  brief  account  of  some  inteicoHng  olnerx  ations  on  the 
occurrence  of  "Organic  appearance^  in  Colloid  Silica 
obtained  by  Dialysis."  1  he  author  of  the  paper,  Mr.  W. 
Chandler  KObcrtai  has  kindly  forw  arded  the  accompanying 
drawing  of  tbaae  femaifnble  appearances,  together  with 
sone  further  detaihi. 


The  dendritic  forms  In  the  air-dried  gelatinous  silica, 

vary  in  size  from  0  2  to  0  5  millimetre. 

VVhen  magnified  qo  times  they  appear  as  radiating 
fibres  ;  and  wln^u  maf;nified  700  times  each  fibre  resolves 
itself  into  one  or  other  of  ih<:  tollowing  forms,  as  Shown 
in  the  ti-ure  : 

t.  The  roost  common  form. 

2.  The  end  of  each  fibre  surrounded  by  an  apparently 
vacuous  space  indicating;  its  growth  in  the  partially 
solidified  jelly  by  abstradtng  water  from  the  mass. 

3.  Apparent  fruftification  of  the  organic  lionDi. 


ON  THE  ESTIMATION  OF  MANGANESE  AS 

PYROPHOSPHATE. 
By  WOLCQTT  GIBBS.  M.D., 

Baaisid  PraftMoe  la  Hanwd  Vaivscsitr, 

Thf.  existence  of  an  ortho-phosphate  of  manganese  and 
ammonium,  corresponding  to  the  well-known  salt  of  iiiai;. 
aesium,  was  long  since  ascertained  by  Otto.'  The 
HubjeA  has  more  recently  been  studied  by  Debray.f  w  ho 
has  described  a  series  of  analogous  phosphates,  all  of 
which  are  remarkable  for  their  insolubility.  Otto's  salt. 
Pa08Mna(NHJ]  4- aHjO,  from  its  hiAly  crystalline 
struAure,  the  fadlity  with  which  it  is  Tormed,  and  ita 
insolubility,  appeared  well  adapted  to  the  quantitative 
estimation  of  manganese,  and  the  following  analyses  show 
that  this  metal,  like  maf^nesium,  niay  be  advantageously 
precipitated  as  ammonio-phusphate  and  wei;,'hed  as  pyro- 
phosphate. 

To  the  solution  of  manganese,  which  may  contain  salts 
of  ammonium  or  of  tlie  alkaline  metals,  di>udic  ortho- 
phosphate  is  to  be  added  in  large  excess  above  the 
(juantity  required  to  precipitate  the  marganese  as  ortho- 
phosphate.   The  white  precipitate  is  then  to  be  redissolved 

•  BeO.  de  la  Sociiti  Chiniiii*.  Nouvdk  SMe  ii.,  p^  11. 
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^f/ilJia^lOM  of  Manganese  as  Pyrophosphate* 
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Detection  of  Methylated  Sfnrits  by  Chemical  Reactions,    ^^tl  ^T' 


in  excess  of  sulphuric  or  chlorhydric  acid,  heated  to  the 
boiling  point,  and  ammonia  added  in  excess.  A  white 
or  S€mi-gelatinous  precipitate  is  produced,  which  on 
boiling  or  standing  for  some  time,  even  in  the  cold, 
gradaaUy  becomes  crystaihne,  and  finally  it  completely 
eonverted  into  beautiful  talcose  scales  which  have  a  pearly 
lustre  and  a  pale  rose  colour.  It  is  best  to  precipitate 
each  time  in  a  platinum  vessel,  in  which  the  ammonia- 
phoapiuu*  auiy  be  boikd  for  ten  or  fifteen  minutei,  aad 
to  aUowr  the  Mlt  to  temain  at  •  temperatiue  near  tbe 
toiliiis-^point  of  the  UqM  for  an  hour  after  it  hn  hecome 
aystaUnie.  The  aitliAoitio  phosphate  may  then  tw filtered 
off  and  washed  with  hot  water.  The  washing  takes 
place  with  extr.iordin.iry  facility  on  account  of  the 
crystalline  charaif>cr  of  the  salt.  The  orthophosphatc, 
after  drying  and  ignition,  yields  pyrophosphate  of  man- 
I  u  a  nearly  white  powder.  la  tbie 


Grm.  Grm. 

1.  o  gsss  MnS04  gave  o  SgS^  PjOyMfla  =^46-68  p.C.  MnO 

2.  I  1400       „         „     10717       „        =4667   „  „ 

3'  0  8145  II  M 

0-7646     „  =4663 

4.  0-9464  „  „  o'8886  M  -46-66  „  „ 
Si  I'ilil  >.  M  1*390  „  ^46  68  „  „ 
9.  rosfis      »        n    V9950      M       m^fifjn  „  n 

The  formula  requires  46  67  per  oeM  (1*11  =  54).  The 
fiulphate  employed  was  pure  and  perTeAly  anhydrous.  In 

two  analy  ses  of  crystalliBcd  chloride  of  manganese,  not 
quite  free  from  mechanically  mixed  water,  Mr.  I".  W. 
Clarke  obtained  27  08  and  27-07  per  cent  of  manganese. 
In  the  s.imc  salt  the  perceuta|^  of  chlorine  was  found  to 
hr  J,;-,  8,  which  coneepoodi  to  i7'i4  per  cent  of  man- 
ganese. 

Tbe  advantage  of  this  method  over  that  commonly  em- 
pkycd  for  the  estimatloo  of -maiigaoete,  ia  that  tbe  process 
permits  m  to  weigh  the  metal  in  the  fttrm  of  a  perfe^ly 
definite  compound,  and  not  as  an  oxide  which  cannot  be 
Bafely  assumed  to  consist  wholly  of  Mn^O^.  When  manga- 
nese isasi^ociated  with  the  alkaline  earths,  it  is  of  course  first 
to  be  separated  as  sulphide,  or  by  Schiel's  method,  as  a 
hydrate  of  the  sesquioxide.  The  ammonio-phosphate  is 
almost  absolutely  insoluble  in  boiling  water,  in  ammonia, 
and  in  solutions  of  salts  of  ammonium.  The  salt  is 
nearly  white,  but  sometimes  becomes  a  little  more  red 
upon  the  filter.  If  it  assumes  a  rather  deep  dull  red  colour, 
the  whole  of  the  phosphate  of  manganese  has  not  been 
converted  into  ammonio-phosphate.  The  precipitate  is 
then  to  be  redissolved  in  dilute  chlorhydric  acidt  note 
phosphate  of  sodium  added,  and  then  ammonia  in  excess, 
after  which  the  boiling  is  to  be  sweated.  Tlda  K|Metitioa 
is  very  rarely  necessaiy,  a  little  firaAlce  enaUtng  the 
analyst  to  judge  when  the  conversion  from  the  fiocky- 
gelatinouB  to  the  crystalline  condition  ia  complete.  The 
filtrate  from  the  crystalline  salt  is  perfeAly  free  from 
inan^;ancse.    Phosphoric  acid  cannot  be  determined  by 

Erecipitation,  as  atnmonio  jihosphate  of  manganese, 
ecauRC  the  crystalline  charader  of  the  salt  upon  which 
the  success  of  the  process  depends  is  only  produced  by 
digestion  with  an  excess  of  phosphate.  Bette^  has 
described  an  ammonio-phosphate  of  zinc  which,  like  the 
corresponding  man^nei»e  salt,  is  almost  absolutely  in- 
soluble in  water.  Debray||  has  analysed  similar  salts  of 
nickel  and  colialt ;  and  Otto§  has  also  described  the 
•nalogmn  asunonio-phosphate  of  iron.  I  have  myself 
prepand  an  aaunooio-phosphate  of  cadmium  which,  like 
the  other  salts  of  thU  group,  is  extremely  intcdttble  in 
water.  All  of  these  salts,  however,  are  more  or  less 
readily  soluble  in  ammonia  and  in  salts  of  ammonium,  and 
after  repeated  trials  I  have  not  succeeded  in  rendering  any 
of  them  available  for  analytical  purposes.— if  m.  jf  ottrn. 


ON  TUS 

DETECTION  OP  IfBTBYlATED  SPIRITS  BY 
CHEMICAL  REACTIOM&* 

By  Dr.  J.  W.  GUNNING,  ProfeMor  of  Cbanisnjr  at  tbi  , 
HlMtre  at  Amtterdun,  mad  Scientific  Adfihi 
Mstbsriiwds  M'wittiT  nf  PiasHTS 


fCeadhdcd  tva  pate  187.) 

Inasmuch  as  there  might  be  present  in  an  alco- 
holic fluid  which  one  should  desire  to  lest  in  the 
manner  described,  non  •  volatile  Gr^^anic  substances 
which  would  interfere  with  the  proper  a<^ion  of  the 
reagents,  it  is  clear  that  the  non-volatile  should  be  re- 
moved by  previous  careful  distillation,  while,  as  regards 
the  volaule  organic  substances,  their  disturbing  influence 
may  be  judged  from  tbe  following  experiments,  made  Igr 
adding  to  5  c.c.  of  pore  alcohol  a  tew  drops  of  the  under- 
mentioned substances,  and  after  having  well  mixed  these 
with  the  alcohol,  the  reagenia  have  heea  added  in  the 
usual  manner,  vis.,  aercuiial  eolntion»  naHBonia,  and 
caustic  potassa. 

Amyl  ;  J,'    — With  3  drops,  no  sensible  difference,  l.t., 
the  reddish-brown  precipitate  ensues  as  with  pure  alcohol ; 
with  10  ' 
tinge. 


>sh- Drown  precipitate  ensues  as  witApnre  aicooot ; 
drops,  the  piedpitate  gets  a  deciocdfy  yellow 


t  Aaa.  dsr  Chetnit  imd  Vfisnnseie,  xv.,  129. 
I  Loc.ci^ 

I       4sr  Cbemic  and  Pbarm.,  xri.,  19$. 


Acetic  £//(tT,— With  3  drops  fiet  it  be  understood.  3 
drops  of  the  ether  added  to  5  c.c.  of  pure  alcohol],  but 
with  addition  of  half  the  bulk  of  the  pure  alcohol  of  ether, 
a  readion  ensues,  as  if  a  very  sniall  amount  of  wood 
spirit  were  present,  viz.,  a  faint  yellowish  opalescence- 

Valtrianalc  0/  Amyi. — (A  dilute  solution  in  pure  alcohol 
was  applied.)  With  10  drops  thereof  added  to  5  ex. 
of  pare  alcohol  a  ^readion  ensued,  as  if  a  very  snail 
amount  of  wood  spmt  waa  present. 

Pint  Apple  Headtion  as  the  last  tecfojng^ 

but  less  strongly  marked. 

Essential  Oils. — Eau  de  Cologne,  i.e.,  the  same  made 
with  non  methylated  spirits,  yields  the  same  reaction  as 
pure  alcohol,  but  the  precipitate  is  more  yellow  Li>lijurcd. 
If  to  5  c.t,  of  eau  dt  Cologne,  2  drops  of  wood  spirit  i^not 
methylated  spirit,  of  course]  arc  added,  thi  rc  ensues  no 
precipitate  at  a!!,  and  at  the  utmost,  a  faint  opalescence. 
Larger  quantities  of  essential  oils  than  are  met  with  in 
scented  waters  disturb  the  adion  of  the  reagents  in  a  far 
higher  degree.  Alcohol  mixed  ivith  from 4  to  ft  per  cent  of 
oils  of  lavender,  roitnanr,  entirely  prevent  theftlrauitMn  of 
anv  precipitate,  and  aft  therefore  as  wood  spirit 
Oil  of  turpentine  exerts  the  same  aAioa  hat »  a  1 
what  less  degree. 

Sulphuric  £(A«r.— The  same  readtioB  a*  if  «  maH 
quantity  of  wood  spirit  were  present. 

Aldthyiif,  i.e.,  in  this  case  the  crude  distillate  obt.-Jnc ' 
on  treating  alcohol  with  bichromate  of  potassa  and 
sulphuric  acid,  aAa  as  wood  spirit,  sx.»  no  precipttate 
ensues. 

Spirilus  Nilri  dulcis. — No  precipitate. 

Muriatic  Ether. — Tbe  same  readion  as  wood  spirit. 

Chluroform  exercises  no  influence  t.*.,  the  Kddiab 
brow  n  precipitate  is  formed. 

Benzol  exercises  a  sli^  iiifliiMNe ;  the  precipitate  is 
somewhat  yellow. 

i^Mty^  exercises  a  veiy  SMTked  influeQCethe  rent 
is  the  same  as  if  a  snail  ^MiitiQp  of  wood  apitic 
present. 

These  experiments  prove  that  there  are  some  sub- 
stances which  interfere  with  nnd  more  or  less  disturb  tbe 
reaction  for  wood  spirit ;  some  of  these  substances  a& 
indeed  as  if  wood  spirit  il&elf  were  present,  while  others 
again  hinder  the  rcadion,  and  modify  the  OOlOlir  of  the 
precipitate  due  to  pure  alcohol  only. 

Ae  ri  ^vircis  the  first  batch  of  these  disturbing  sub- 
tances,  there  is  no  real  difficulty  to  deteA  them,  neither 

•  TnuMlated  from  the  Dutch  hy  A.  AoatAMt,  UJ>..  Pb-D.,  ftc. 
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It  there  the  least  difRcuIty  to  eliminate  them  from  a  fluid 
which  it  ii  desirable  to  test ;  for  distillation  with  caustic 
potana,  followed  by  treating;  the  distillate,  previously 
dihled  with  water,  with  animal  charcoal  Will  have  the 
deriicd  effed,  while  if  aldehyde  is  prMeat,  as  tot  lattaace 
in  the  case  of  spin'tus  nitri  dulcis,  a  separate  diitillaSkll 
with  ammonia  is  required  to  fix  the  aldehyde. 

As  regards  the  second  batch,  viz.,  the  esieniial  oils,  if 
present  in  rather  larger  quantity  in  an  alcoholic  Huid 
whic;.  cne  iliould  de  ,ire  to  test  for  wood  spirit,  they  may 
be  reduced  to  small  traces  by  the  application  of  the 
foUowing  expedient  manipulation.  Mix  the  alcoholic 
flsid  in  question  with  as  much  magnesia  aiba,  the  ordinary 
IMftfff  of  the  chemist's  shops,  as  will  yield  a  thick 
■ttgrnt,  next  add  twice  the  bulk  of  the  akohol  of  a 
Ikmei^y  sattirated  ■qneoae  foludoB  of  oooimon  salt, 
aiAtei  Bring  this  whole  mixture  on  a  titer  ynyioiisly 
flfled  wtth  magnesia;  the  perfectly  deer  flHiaSe  ie  next 
lobmitted  to  distillation,  the  first  small  portion  of  the 
dittillatc,  which  yet  will  show  turbidity  on  becoming 
mixed  with  water,  is  set  aside,  and  the  remainder  of  the 
dmtiliate  can  then  be  applied  to  be  tested  for  wood  spirit. 
I  oa^t  to  observe  here,  that  if  an  alcoholic  fluid  which 
rontafns  wood  espirit  is  submitted  to fira&ional  distillation, 
lU  portions  of  the  distillate  wjll  jidd  pfCtljr  fiuily  M 
equal  amount  of  wood  spirit. 

The  ecpedence  I  have  acquired  by  the  opportunity 
eimd  to  me,  eqiecialty  of  testing  on  a  large  and  ample 
Ksle  dime  akeholic  fluids,  enaUea  me  to  etate  that 
chemists  wiiU  find  tihe  teitdeieribed  by  me  quite  reliable  to 
tfieak  of,  or  diteem  with  certainty  the  presence  or  abeence 
of  wood  spirit  In  an  alcoholic  liquid  submitted  to  ex- 
isination.      But   I   must  expresRly  say   that  in  the 
"fittest  sense  the  reagent  only  applies  to  aceton,  and  it 
IS,  therefore,  only  then  permitted  to  draw  the  conclusion 
that  wood  spirit  is  really  present  when  also  the  smell  and 
other  concomitant  phenomena  justify  this  conclusion. 
The  administration  of  the  excise  in  the  kingdom  of  the 
Netherlands,  vulfro  Holland,  does  not  allow  wood  spirit 
to  be  used  for  making  methylated  spirit,       mixing  with 
akobol,  unlees  the  wood  spirit  has  been  previously  sub- 
aiittcd  to  the  foUowing  test:  i  part  by  volume  of  wood 
spirit  mixed  with  Mfwrtelqr  volume  ofpiHcaiid^eolute, 
ij.,  anhydrous  alcoliol,  mu«t  be  very  plainly  aad  readily 
recognised  by  the  reagents  above  described.     If  there 
might  be  a  doubt,  or  also  in  cases  where  it  might  be  of 
great  importance,  I  think  the  experiment  by  oxidation 
ought  not  to  be  omitted  ;  for  this  reason  I  will  briefly 
allude  to  it  yet.    I  proceed  in  the  following  manner :  97.5 
giammes  of  bichromate  of  potassa  are  mixed  with  146*25 
grammes  of  sulphuric  acid  previously  diluted  with  775*35 
grammes  of  water;  35  c.c.  of  this  fluid  is  mixed  with  4C.C. 
of  the  alcoholic  fluid  to  be  submitted  to  experiment,  and 
Biased  in  a  email  retort;  the  mixture  while  in  the  retort 
klefttoheelf  fera^  hows,  md  then  about  4*5the  of  the 
coeteots  of  the  retorts  (sevenil  experiment*  of  this  kind 
sie  conduced  at  the  same  time,  and  also  with  mixtures 
ef  ItBOWn  purity)  is  distilled  off,  care  being    taken  to 
l*ep  all  imder   the  same   conditions.    The  distillate 
[■i  mixed  with  magnesia    and    evaporated.    The  reason 
why  I  prefer  magnesia  to  carbonate  of  soda  is,  that  the 
latter  a&B  upon  the  aldehyde  of  the  distillate;  in  conse- 
quence whereof  the  residue  of  the  evaporation  is  rather 
strongly  coloured,  and  consequently  apt  to  reduce  more 
of  the  alkaline  solution  of  permanganate  of  potassa  than 
can  be  accounted  for  by  the  quantity  of  formiate  of  soda 
whieb  is  fiMmed.  When  mspicsta  is  applied,  the  residue 
of  die  evaporadoa  icmalas  ooloorless  cwcn  when  dse  pro- 
csm  of  beating  upon  a  water  bath  is  very  greatly  pro- 
looged,  which  is  always  required  when  eiscntid  oils 
are  to  be  entirely  eliminated.    The  residue  of  the  evapo- 
ration h  next  taken  up  with  distilled  water,  and  then 
~ixed  with  excess  of  an  alkaline  solution  of  permanganate 
of  potassa  of  precisely  known  strength,    i.e.,  oxidising 
r'-'-ver,  and  icft  for  at  least  two  d.iy-.  quietly  st.inding ;  the 

ioiution  of  pcnnasganate  is,  after  that  time,  tested  by 


the  well  known  mechod.  I  1  imd  it  necessary  to  have 
two  days'  rest,  as  by  experiments  purposely  instituted 
with  a  small  quantity  of  pure  formiate  of  soda,  I  found 
oat  that  oven  up  to  4B  hours  after  the  beginniag  of  the 
experiment  Aa  titia  of  ^  pctmsnganato  had  on^  be> 
comecoMiaati 

The  ftUowkw  ane  resnlti  obtained  with  the  described 
mode  of  proeeenng  :— 

First  Series. 

Quantity  of  oxygen 
required  10  oxidiM  the 
nmic  acid  formed- 
Pure  alcohol   1*2  milligrammes 

II  II  1*6  ,1 

„         +2  per  cent  wood  spirit  2*6  „ 

»f  +3  M  5**  N 

•I         *i*  5  »i  It 

EaadeColocm  ........  »7  „ 

„  ..        .  .   ..  a-4  „ 

H*  a  per  csBM  wood  q^kft  frf 
anothervniety  ..  6*s 


•i 


6-4 

+  I  percent  %vood  spirit 9-2 


Puiealeohol 

MethyUtedsplrh 
Ean  de"cologne 


II 


Third  Series. 

 o*7 

  ..  I'l 

 I7-0  ». 

 120  „ 

 44 

f.   40 

,,  made  with  methylated  spirit  26*0  „ 
The  above-mentioned  results  of  experiments  by  oxida- 
tion may  be  left  to  tell  their  own  tale,  but  it  will  be  seen 
that  as  regards  the  disturbing  influence  of  essential  oils 
especially,  the  checking  of  the  experiments  by  simultane- 
ously makingtheexpenmeatwhbalcobolofknownpiiriqr, 
is  desirable. 
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Dfu  Wanw  itt  lA  Rvi,  FJLS.,  &c.,  President,  fai  Iba 

Cbaif. 

The  minutes  of  the  previous  meeting  were  read  and  con- 
firmed. Amongst  the  donations  to  the  library  was  the 
new  catalogue  of  scientific  wofhs  fooently  prepered  by 

order  of  the  Royal  Society. 
Dr.  F.  Guthrie  was  formally  admitted  as  a  Fellow, 

after  having  signed  the  statute  book.  No  new  candidates 
were  proposed,  but  the  name  of  Mr.  Thomas  Bournes, 
Teacher  of  Chemistrj-,  47,  Rigby  Street,  St.  Helen's, 
Lancashire,  was  read  for  the  second  time.  The  ballot 
was  taken  on  behalf  of  Lieutenant  Francis  C.  H.  Clar^.e, 
Royal  Artillery,  Staff  College,  Farnborough  Station,  who 
was  declared  to  have  been  duly  cteOed  as  a  Fellow  of  the 
Society. 

PaoPBSSoa  OirrxaiB  described  and  cdiibfted  an  Im- 
proved VoltasUOt  by  which  the  current  of  a  galvanic 
Vattery  may  be  matntidned  perfeAly  constant  and  r^lar 

by  n  self-acting  arrangement,  which  will  become  intelligible 
by  the  following  description : — A  vertical  glass  cylinder 
of  about  the  size  of  a  test  tube  is  charged  wi*.h  dilute 
sulphuric  acid,  with  a  layer  of  mcrt  ury  below  occupying 
about  one-third  of  its  total  contents.  Partly  immersed  in 
the  acid  liquid  is  a  pair  of  platinum  eleCUodes  instUated 
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by  glass  fused  upon  the  wires  at  that  portion  which  f* 
through  the  cork  stopper  of  the  jar,  and  a  comparatively 
wide  glaaa  tube  opea  at  both  ends  is  fixed  io  the  eaoie 
eofk,  with  its  lower  extranity  dipping  bdowdM  level  of 

the  mercur)r,  whilst  another  delivery  tube  with  bulb  and 
capillary  orifice  provides  for  the  slow  escape  of  the  mixed 
gases  resukiri'^  from  the  eleclro-decomposition  of  the 
water.  This  .ipparatiis  having;  been  placed  in  the  battery 
circuit,  say  (if  tlin-u  f^unscn  tells,  cvcilvt  s  the  oxyhydrogcn 
^«;aR  with  a  rapidity  which  may  he  t-asily  rc)4ulated  by  the 
sii'c  cjf  the  aperture  ;  if,  then,  the  aiitivity  of  the  battery  is 
increased,  the  larger  volume  of  g.is,  unable  to  escape, 
exerts  a  greater  degree  <>f  pressure  upon  the  liquid 
contents  of  the  cylinder,  and  the  mercury  is  forced  up  the 
open  tube,  whereby  the  column  of  liquid  descends  and 
ainaUer  surfaces  of  the  platinom  plates  are  left  immersed, 
■ad  the  power  of  condudion  it  to  e  cotfeapondiog  extent 
leuened.  In  this  nunaer  the  author  states  that  he 
found  no  dilBcnlty  in  maintaining  a  perfe^y  uniform 
conent  tar  a  period  of  or  seven  hours,  and  anv  required 
adjustment  could  be  made  cither  by  altering  the  use  of 
the  apparatus  or  of  its  component  parts.  By  colledling 
the  gases  evolved  this  little  arrangement  could  also  be 
made  to  serve  as  a  voltameter. 

The  Prksident,  in  remarking  upon  the  ingenuity  dis- 
played in  the  construftion  of  the  apparatus,  suggested 
that,  whilst  it  would  be  found  serviceable  in  eleAro- 
plating  and  other  applications  where  a  somewhat  intense 
current  was  employed,  he  doubted  its  use  in  the  ordinary 
clcdlrotype  process  for  the  deposition  <rf  eopper,  where 
weak  currents  only  were  required. 

Professor  Guthrib  then  proceeded  to  read  his  paper 
"  Oh  Graphic  Formula,"  which  at  the  outset  he  stated  to 
be  founded  on  the  same  general  principle  as  that  of  Or. 
W.  Cmm  Brown,  but  «mild,  be  conceived,  "  serve  to 
lUttstmte  the  molMular  constitution  of  compound  bodies 
£rom  a  somewhat  difTcrent  perspe^ve."  The  author 
adopts  a  new  set  of  piflorial  symbols  by  which  to  rcprc- 
sent  the  elements  themselves,  and  arranj;cs  them  in  a 

feometrical  fashion  to  construct  the  compounds  formed 
y  their  union.  Thus  hydrogen  in  combination  is  ex- 
pressed by  a  sinj^le  dot,  tlie  gas  itself  by  two  dots; 
chlorine,  by  a  pot-hook ;  iodine,  by  a  small  triangle ;  bromine, 
by  a  cross  like  the  sii,'n  of  multiplication  ;  fluorine,  by  a 
couple  of  commas.  Bivalent  elements,  thus  :  oxygen,  a 
horizontal  dash ;  sulphur,  a  waved  line ;  selenium,  like 
sulphur,  but  more  angular.  Trivalent  elements :  nitrogen, 
a  large  triangle;  phosphorus,  similar,  but  with  lines  curved 
inwards.  Carbon  is  designated  by  a  square  or  four-sided 
figure.  If  then,  marsh  gas  has  to  be  represented,  the 
carbon  atom  isshown  to  be  satwaled  by  piacing  a  dot,  for 
hjFdnfsniOBliMe  each  fine  of  the  square.  In  a  similar 
manner,  with  ammonia,  the  triangle  of  nitrogen  has  a  dot 
•landing  off  each  face.  Water  is  a  dash  with  dots,  for 
hydrogen,  above  and  below  ;  sulphuretted  hydrogen,  a 
waved  line  with  two  dots  similarly  placed  ;  h\  drobromic 
acid,  a  dot  and  a  cross  ;  nitrous  oxide,  two  triangles  with 
a  horizontal  dash  placed  between  them,  the  whole  figure 
being  placed  in  a  symmetrical  (verticalj  form  ;  nitric 
oxide,  a  single  triaiii;le  with  dash  below  ;  and  nitric 
anhydride,  two  triangles  separated  by  a  dash,  and 
having  all  disengaged  faces  closed  in  by  the  oxygen 
dash.  As  yet  no  specific  symbols  are  proposed  for 
the  metallic  elements ;  bnt  the  author,  later  in  the 
evening,  adopted  tot  mercury  the  present  crossed  sign  for 
that  metal.  By  way  of  conclusion,  Professor  Guthrie 
drew  the  figure  representing  triethylamiae,  which  was 
ibowilw&h  nitrogen  (a  triangle)  lor  the  aoneas,  with  a 
couple  of  outstanding  carbon  squaici.  appropriately 
dotted,  opposed  to  each  face  of  the  triangle.  The  author 
cl.iims  for  his  system  an  tncri.-a'icc!  f.irility  in  representing 
the  satisfied  and  unsatisticd  puUrities  ofcompound  bodies. 

Drs.  Atkinson,  Ri;sskli.,  and  Stevenson  spoke  briefly, 
and,  in  a  general  sense,  adversely,  as  to  the  desirability 
of  introduLing  the  .system  to  the  notice  of  the  student. 
The  iast-aamed  gentleman  considered  that  the  new 
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symbols  would  afford  little  or  no  help  in  elucidating  the 
constitution  of  bodies  be)-ond  the  methods  at  piUMBt  fa 
use,  and  they  would  ool^  be  to  the  stodeot  eo—ettimg 
matetoleeni. 

Oc  Onum  legictted  the  absence  of  Dr.  FnnliMid,  who 
was  so  warm  an  advocate  of  the  policy  of  introducing 
these  pidorial  methods  of  representation.  For  his  own 
part,  he  looked  upon  them  much  in  the  lipht  of  "  pidure 
alphabets,"  and  applicable  only  to  those  v.  hu.  like  the 
Juveniles,  could  not  be  brought  to  book  uithout  such 
fascinating  aid.  His  obje^ion,  both  to  this  and  to  the 
system  of  Dr.  Crum  Brown,  was  that  it  rcrjuircd  the  eye 
of  an  artist  to  show  the  figures  to  advantage,  and  even 
then  they  mi(^ht  not  be  arranged  properly.  There  were 
two  ways,  for  instance,  of  representing  the  constitution  of 
white  precipitaU,  HgCl,  NHj.  According  to  one  view, 
the  mercury  waS  maoe  the  central  atom  around  wMch 
the  affinities  were  severally  disposed ;  but  if  nitrofsa  was 
placed  as  the  nudeus  of  the  nsten,  then  we  amvcd  at 
the  aaMnaloea  i«m^  that  chlofiae  wee  dirsAly 
with  it,  and  nercory  even  with  a  doubte  bond :  whs 
the  known  properties  of  the  elements  would  rather  point 
to  hydrogen  and  mercury  as  those  for  which  the  chlorine 
had  the  strongest  affinity.  Dr.  Odiing  humourously  re- 
marked that  this  difficulty  coultl  be  met  in  a  manner 
similar  to  that  of  a  "  diplomatic  student"  at  one  of  the 
Cambridge  examinations,  who,  when  .nsked  whether  the 
sun  moved  round  the  earth,  or  otherwise,  answered  by 
saying  that  "  sometimes  it  went  one  way  and  sometimes 
another." 

At  the  request  of  the  Prbbidknt,  Dr.  CuTURis  sketched 
upon  the  board  his  mode  of  representing  the  constitution 
of  whitt  preci^itat4i  but  two  eflbcts  were  required  before 
an  expression  was  arrived  at  which  met  with  general 
approval. 

Dr.  J.  H.  OirAotTtmi  then  read  a  paper  "  On  tkt  Tetrm- 

phosphoric  Amidit."  These  compounds  are  produced  by 
the  aOion  of  water  upon  the  amidated  oxychlorides  of 
phosphorus,  and  contain,  as  their  name  implies,  four  atoms 
of  phosphorus  united  with  the  other  elements  in  what  at 
first  sight  appeared  extremely  complex  relations.  Their 
physical  condition  renders  them  somewhat  difScult  of 
purification  —  most  of  them  being  "sticky  flocculent 
precipitates,"— and  it  is  not  to  be  wondered  at  that  the 
anal>tical  results  are  not  so  sharp  and  5atisfa(ilory  as  with 
bodies  which  can  be  purified  by  crystallisation.  Amongst 
the  substances  described  by  Dr.  Gladstone,  are  the 
terammoniated  tetraphosphodiamic  acid«  P^NjHjtOu, 
viewed  thueS" 

P4(NH,)a(NH4)3HOxi 
and  a  solid  acid,  to  which  the  undermentioned  name  and 
formula  apply, 

Tetraphospho-tetramic  acid,  P4N\HioOg,  viewed  as 

Two  siKer  srilts  of  this  acid  were  prepared,  in  one  of 
which  SiX  atoiua  of  the  hydrogen  were  replaced  by  the 
metal. 

I  hc  Pki.suii  NT,  in  reference  to  the  highly  complex 
character  of  the  bodies  described  by  Dr.  Gladstone, 
ventured  to  suggest  that  some  of  those  now  considered  to 
be  individual  substances  might  ultimately  prove  to  he 
mixtures  of  simpler  and  more  definite  compounds. 

Mr.  W.  H.  Perkin  saw  no  inconsistency  fa  the  formulae 
proposed  by  Dr.  GladMoae }  these  bodies  were  oonstitated 
on  the  type  of  Piofoaaor  Wurts's  polyethylic  alcehole  fa 
which  too  ath^BM  wee  leptaoad  hy  phoepbcw  eoai- 
pouoda, 

A  paper  by  Mr.  J.  CAaraa  Bau.  was  next  read.  It  was 
entitled,  "On  the  Solubility  and  Cryttallisation  of  Plumbic 

Chloride  in  H'.'.'i  ?,  nitd  in  Waaler  containing  tarious  pro- 
purtions  of  Hydnu  Idoric  Acid.''  The  author  finds  the 
degree  of  solubility  in  pure  water  to  be  somewhat  greater 
than  hitherto  represented,  the  mean  experimental  result 
gave   t  part  in  131  parts  of  water,  instead  of  135.  By 

boiling  with  water  there  is  evideoce  of  decompeeitieo 
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rEf:;l:inR  in  the  formation  of  free  hydrochloric  acid  willi 
Oxide  lead,  or  a  basic  salt,  left  in  sohiiion.  The  solu- 
bility of  the  ciiluritle  in  liyiiruchloiic  acid  dL-crcases  until 
the  anouot  of  acid  reaches  13  per  cent,  when  the  curve 
afnn  ascends  to  a  maximum  with  the  pure  acid.  The 
author  concludes  with  some  olwervatioii*  upon  Uic  different 
bmis  of  ciystals  oltained  lly  the  cvapoiatlon  of  aqueovi 
and  bydtacbloric  solatioDS.  . 

A  «oie  of  thanks  having  been  pasted  to  th«  authors  of 
the  above  communications,  the  meeting  was  adfoomed 
until  Thursday,  May  7th,  when  Mr.  SicmenswUI  oeiiver  a 
discourse  "  On  tht  RegftteroHltg  FwrHOtt  Ot  afflitd 
to  the  Prodmiion  0/ Stetl." 


PHILOSOPHICAL  SOCIETY  OF  GLASGOW. 

CHEMICAL  SECTION. 


The  usual  fortnightly  meeting  of  this  sedion  was  held  in 
tte  nitloBophical  Society's  Hall,  on  Monday  evening 
iMl  $  Akxaitder  WMtclaw,  Esq.,  Tfeasorer,  in  the  chair. 
Ater  the  eleiftion  and  admission  of  a  nninher  of  new 
SSSDCtatca,  a  p.iper  on  "  The  Estimation  ofPoimh,"  by 
Messrs. James  Chalmcis,chemi  =  tio  the  Kamcs  Conpowdcr 
Company,  and  Robert  R.  'rntlrjck,  l-.C.S..  an.ilytical 
chemist.  Gla"ir;o\\-.  u  as  rcid  to  tl'.t:  St  clion.  The  authors 
urged  th.Tt  the  suhicOl  was  of  much  greater  imf  ortance 
than  the  title  wovild  stem  \n  intlicite.  (ihi'-.:ijw  .ind  its 
vicinity  form  the  chief  seat  of  the  manufacture  ol  potash 
salts  from  kelp,  and  form  the  destination  of  almost  all  the 
muriateof  potash  DOW  manufadured  from  the  interestingde- 
posit  in  the  vicinity  of  Stassfiirth,  as  well  as  of  the  potash 
tahs  largely  made  from  French  beet-root;  and  as  the 
vahie  of  these  salts  is  fixed  by  the  amotint  of  potash  the > 
cootaia  as  determined  by  chemical  aiMlystai  itts  obvious 
that  In  Glasgow,  at  least,  an  accurate  and  nnifenn  method 
of  estimating  that  hase  is  of  the  utmost  importance,  as 
an  indispensible  .-idjun<ft  to  the  manufacture  and  sale  of 

Ktash  salts.  That  sjch  a  desideratum  had  lun>;  since 
en  siippiicd  mieht  well  be  supposed  from  the  various 
methods  of  analysis  described  by  eminent  .luthoritics,  and 
from  the  results  of  the  experience  of  many  nblc  chemists 
who  hiive  neceisarjiv  been  miich  et;;;:!^;'  :l  ;n  the  analysis 
of  potash  salts.  But  unpardonable  discrepancies  con- 
stantly occur  with  regard  to  the  results  obtained  by 
chemists  of  standing  and  experience,  even  when  operating 
on  dM  same  carefully  mixed  and  uniform  sample ;  and 
these  point  to  the  cooduaion  that  either  the  inatnidioos 
given  Dy  titoso  who  may  ahnert  be  regarded  as  infallible 
authorities  have  been  misunderstood,  and  but  ImperfeAly 
carried  out,  or,  that  in  many  instaocea,  the  details  of  the 
t  i  }ds  as  laid  down  are  SO  imper{ie&  as  to  he  uMtess,  if 

not  even  misleading. 

The  e:ipcricncc  of  the  atithors  of  the  memoir,  in  the 
analysis  of  potash  s.ilts,  has  extended  over  a  period  r>f 
many  years,  during  which  they  have  conjointly  made 
thoBsands  of  potash  estimations,  and  hence  they  urge 
that  they  may  be  fairly«atltledtocIaim«ome*cqaaMtaflce 
with  the  subjed. 

By  long  and  careful  attention  to  the  nwttfl  obtained  by 
other  chomista*  coaftnaed  by  their  own  eipetieaoe,  the 
aathof*  have  invariably  fenad  that  the  geaeral  tendency 
is  to  report  potash  too  hif^  and  the  o^ed  of  the  paper 
not  only  to  trace  the  catite  of  this  seemingly  con- 
•^'.iHt  error,  but  also  to  furnish  from  the  results  of  a 
Uiotious  and  protradled  course  of  experiments,  the  tnic 
means  of  obviutin;:;  that  tendency,  and  obtaining  not  only 
constant,  but,  so  to  speak,  absolutely  correct  results.  In 
tlie  analysis  of  salts  not  particularly  rich  in  potash  coni- 
pound£,  a  too  high  result  is  most  frequently  obtained,  but 
escapes  detedion  under  cover  of  tne  extraneous  salts 
msenti-'the  blame  of  the  excess  of  potash  reported 
Being  ttiowii  vpoa  tha  soda  talu,  which  am  notdiicAly 


estimated.  This  error  is  usually  d)sco\ereil  only  v.hen 
.approximately  pure  salts  are  under  invcstiL'.^tinn.  when 
the  analysis  comes  out  impossibly  high.  It  is  almob.t 
supcrfluouB  to  remark  that  any  process  which  does  not 
give  from  99"9  to  ioo"i5  per  cent  with  pure  salt,  is  totally 
iiMdmissibie.  The  authors  have  both  a  conviction  and  a 
positive  aMurance  that  the  methods  adopted  by  chcmiala 
—at  Icaat  such  methods  as  have  come  under  their  iibser* 
vation—  do  not  give  results  so  ciooe  to  the  truth  as  tboae 
juat  qnotad ;  and  it  is  from  this  reaaon  that  they  w  ere 
Induced  to  lavNtigpte  the  whole  aabjeft,  and  bring  the 
results  of  the  inveaUgotion  under  the  notice  of  the 
SeAion. 

Tliey  admit  that  sucli  remarks  may  seem  to  invijlvc 
rather  strong  and  severe  strich;rcs  on  experienced  anHlysts, 
and  that  such  structures  shor.ld  not  be  hastily  made  when 
the  accuracy  and  detinite  nature  of  modern  chemical 
analysis  arc  considered ;  but  on  iindin|»  daiLTences  of  from 
t  to  2  per  cent  by  different  analysts,  and  results  giving 
a  total  of  100  per  cent  in  a  muriate  of  potash  from  the 
potassic  chloride  and  water  alone,  while  soda  salts, 
insoluble  matter,  and  sulphate  of  potash — a  salt  having  a 
higher  equivalent  than  potassic  chloride— were  ignored, 
they  fdt  warranted  in  saying  that  aerioes  errors  were 
made.  They  claim  no  superior  sagacify^  in  cheadeal 
matters,  but  simply  affirm  that  their  positions  and  Other 
circumstances  dirccled  their  aiieniion  to  the  subject,  and 
compelled  them  to  iiivesiigait  it.  The  errors  and  con- 
flicting results  are  not  necessarily  the  consequence  of 
careless  analysis  or  manipulation,  but  are  cliietly  due  to 
an  unsuspected  source  of  errnr  in  the  reai^ent  employed. 
That  these  defers  in  "potash  analyses"  have  so  Ions; 
escaped  investigation,  and  even  general  observation,  u 
perhaps  owing  to  an  unacconatabie  and  mi^tnken  reliance 
In  wh.-it  is  generally  called  a**fuUana]yfis  '  <'f  a  muriate 
or  other  potash  salt*  Is^  many  cases  of  full  anat'-Ks  of 
compounds,  when  the  lem  of  the  various  determinaiioas 
amounts  to  100  per  ceat,  or  very  nearly,  the  'analysis  is 
general  accepted  as  trustworthy,  and  deservedly  so  If  each 
of  the  ingredients  or  elements  is  estimated  separately,  and 
not  calculated  from  the  amount  of  another  element;  yet 
still,  in  the  analysis  of  a  comi;iercial  potash  salt  results 
approachmf;  a  tot.-.I  of  lou  per  cent  give  no  reliable  check 
Cn  the  accuracy  of  a  potasri  detcrm;r.ation,  as  there  is  no 
practical  method  ot  detcrminin;;  smi.',  even  indirectly, 
in  presence  of  potash.  Alter  er.lar<;m>^  on  the  methods 
of  estimating  soda  in  presence  ot  potash,  the  authors  con* 
sidered  the  general  subjcft  under  the  following  heads : — 

I.  The  chemical  principles  involved  in  the  methoda 
employed. 
IL  The  manipvlatioa  of  the  proceai. 

III.  The  calculation  of  leenbi. 
I.  The  authors  regard  the  familiar  method  of  detCf* 
mining  potash  in  presence  of  soda — the  one  now  almost 
exclusively  pradlised,  namely,  th.it  of  precipitating  potash 
as  potassio-platinic  chloride — a»>  being  superior  to  all 
others;  but  the  details  of  it,  as  laid  down  in  some  analy- 
tical works,  appear  to  the  authors  too  meagre  lor  guidance 
to  correct  results  ;  and,  indeed,  with  the  exception  of  the 
writers  of  a  few  scattered  notes,  they  know  of  no  chemical 
i^uthors,  except  Fresenius,who  habitually  subje^  analytical 
processes  to  a  searching  examination.    T  he  directions 

Senerally  given  are — to  evaporate  the  potash  solution  to  • 
fyaesa  with  excess  of  platintc  chloride,  and  to  digest  the 
reudae  in  alcohol  befoie  filtering.  Aa  this  treatment  la 
innplicable  to  salts  containing  an  amKeciahle  aatooat  of 
soda,  most  pradised  analysts  avoid  this  source  of  error,  by  ' 
stopping  the  evaporation  somewhat  fhort  of  tlr\-nes8,  and 
di  :;esting  the  residue  in  .strong  aqueous  solution  of  platinic 
!  chloride,  which  dissolves  sodium  compounds,  but  practically 
i  leaves  the  potassium  pri  eipuatc  intact.  This  process  is 
capable  of  ^ivin;^  very  coitect  results,  it  all  the  other 
essential  points  are  attended  to.  Uf  the  other  coodiiions 
requisite  to  ensure  accuracy,  the  most  important  is  the 
purity  of  the  platinic  chloride  solution ;  indeed,  the  authors 
x^aidthii  aa  tke  fcey-stBDe  of  the  entin  pvpceea— impoie 
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platinum  and  false  results  being  as  inaqMCalityMMCtated 

as  crime  and  punishment.    As  pure  pUtiaiccnIoridfl  tolu- 

tion  is  n  :t  I'  e  rule,  but  the  rare  exception,  false  results 
must  be  alirminglv  numerous  ;  and  as  most,  if  not  all,  of 
the  methods  usuuiy  followed  in  recovering  platinum  from 
spent  solutions  and  precipitates  are  the  means  uf  intro- 
ducing impurities  thnt  are  not  easily  removed,  the  authors 
first  briefly  noticed  those  methods,  and  the  obie&ions  to 
them,  as  founded  on  numerous  trials  m ade  bif  tBCdMdves. 
The  usual  methods  are  four  in  number 

I  St.  Redudkion  by  nascent  hydrogen  produced  by  the 
adion  of  zinc  on  dilate  bydric  sulphate. 

2nd.  Kedii^UonbyalcoQolinpreKoce«if«Mewofiodic 
bydnle. 

3id.  RediiftiOB  by  cane  stigar,  or  by  glucoMi  in  •  Mlu- 
tion  alvoagljr  alicalttie  by  eodic  carbonate. 

4tb.  Redn^on  by  ignition  of  tbe  precipitated  and  eva- 
porated  fluid  washings  in  a  Hessian  or  otlier  crncible,  as 

recommended  by  Miller,  Abel,  and  WilHams. 

The  authors  tried  all  these  methods  most  extensively, 
testing  the  platinic  solution  in  the  most  rigorous  way  bv 
making  repeated  estimations  with  perfectly  pure  pot.issic 
chloride.  They  used  the  compound  sold  by  Gr;flin  as 
chemically  pure,  but  further  purified  it  by  successive  crys- 
tallisations from  distilled  water.  It  contained  the  normal 
amount  of  chlorine  ;  fluorine  was  sought  for  but  not  found. 
Solution  of  platinic  chloride  was  prepared  from  Johnson 
and  Matthey's  spongy  platinum,  boiled  in  nitric  acid,  and 
washed  before  oiMOlviog.  This  solution  gave  with  pure 
potassic  chloride  tCMdltbocderiog  on  102  per  cent,  using 
tbe  eqnivalenti  aeecoted  by  certain  pradical  autboritks ; 
nor  coold  theae  feMlta  bebronshtnuch  neaior  tho  tmth. 
TMa  wia  oertaiflty  an  alarming  state  of  tUnn,  and 
showed  that  oidiaarv  spongy  platinum  la  not  in  a  fit  state 
for  preparing  pure  platinic  chloride. 

Using  the  first  method  of  recovering  platinum,  the 
authors  found  that  if : : mri.i  r  i  ,1  :  liic  was  employed,  pure 
potassic  chloride  gave  with  the  platinic  chloride  results 
far  too  hif^h.  They  averaged  from  101-67  102-05  p*^''" 
cent.  Using  puri  fied  zinc.  Griffin's  best,  sold  as  being 
free  from  arsenic,  and  for  use  in  Marsh's  test,  but  giving 
distind  indications  of  the  presence  of  cobalt,  the  results 
were  nearer  the  truth,  but  still  too  high,  being  from 
101-37  to  101*58  per  cent.  The  chief  objeAion  to  this 
method  is  tbe  gicat  dificttky  of  procuring  zinc  Irae  from 
lead.  On  one  occasion  one  of  the  authors  obtained  a 
crop  of  chloride  of  lead  crystals,  weighing  upwards  of 

on 

the  filtaia  dniw  fhefiltratian  of  plaiiBie  diloiide  solution 
pvqparcd  fiom  me  metal  recovered  by  the  zinc  metbod. 
It  is  tbe  second  method,  or  rather  a  modification  of  it, 

which  the  authors  have  used  for  some  time  In  recover)' 
of  platinum  to  be  used  in  the  analysis  of  commtfiiial  potash 
samples.  They  render  the  solution  of  platinum  waste 
Strongly  alkaline  by  sodic  hydrate,  and  bull  with  akohol. 
Tbe  resulting  platinum  black  is  further  purified  by  boiling 
in  dihite  nitric  acid  and  soda  solution,  with  intermediate 
„.id  fii.il  ■.\\\h  water.      Thus  prepared,  the 

platinum  invariably  gave  high  results.  The  following  are 
examples,  pure  potassic  chloride  and  recognised  factors 
being  used:— 10177  to  ioi'm  per  cent,  and  xoi'xa  to 
(oi'H  psr  cmtf  accofdiog  to  tM  dtgme  of  purification  by 
the  aieid«> 

Tho  third  method,  as  fecenmeoded  by  Biittger,*  did 
not  gifu  puro  pialtnum.  The  authors  used  both  ^ueote 
and  coouooB  white  caoe  siapr.    One  set  of  analyses 

gave,  with  ptire  potassic  chloride,  from  ioi'3  to  loi-G 
per  cent.  In  a  second  set — the  purifying  being  carried  to 
a  prolonged  degree — the  results  were  from  loo-yG  to 
loo  94  ptr  cent.  To  a  certain  extent,  the  authors  deemed 
these  results  to  be  satisfactory;  but  if  calculated  by 
Sta<i'<!  equivalents,  they  gave  from  101-22  to  I0f4  per 
cen'..  In  tins  kt-ri-.  s  of  trials,  carefully  made — the  manipu- 
lation being  unchallengeable, — tbere  were  only  iiour 
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ctscs  !n  which  fair  results  were  tibtdned  witit  pure  sehs* 
by  using  platiuie  cMorido  prepared  Irnd  platinum  whkh 
had  not  been  pioviouily  ignited  to  remove  oiganie 

matter. 

The  authors  deem  the  fourth  method  to  be  imperfeft 
from  the  grc.-it  difficulty  of  completely  decomposing  the 
potassio-platinic  chloride.  Simple  if;nition  being  in- 
&utiicient,  ignition  along  with  nitre  was  tried.  In  some 
of  the  experiments  with  platinum  thus  obtained  the  fnl. 
lowing  percentages  were  given; — 100*03,  Joo-ii,  100*16, 
and  100-22 ;  but  the  results  were  always  high  when  using 
less  than  four  dtacbms  of  water  to  dissolve  the  predpi. 
toted  mnnate. ,  '  -  ■ 

Many  experiments — Some  detailed  by  the  authors— were 
performed  in  duplicate  in  order  to  determine  the  best 
method  of  reduction  and  purification  of  the  fdatinum. 
But  very  early  in  their  inquiry  they  were  ted  to  sospoik 
other  sources  of  error :  these  they  also  investigated,  and 
ultimately  obtained  results  varying  from  xoo'oS  to  100-001, 
which  are  certainly  satiafiKtoty  alike  to  science  and 
commerce. 

II.  In  respedt  of  the  manipulation  of  tbe  process  the 
authors  ohjed  to  the  method  of  operating  on  such  a  small 
quantity  as  10  ijra.,  as  it  gives  inconstant  and  unreliable 
results,  (i.)  Any  error  of  the  balauice  is  greatly  multiplied 
in  calculating  to  per  cent.  (2.)  The  idtole  of  toe  tasoluUe 
matter  is  necessarily  included  in  tlie  wdght  of  the  potassio* 
platinic  chloride,  or,  worse  still,  the  small  quantity  most 
be  dissolved  and  filtered,  and  the  solution  evaporated. — 
a  most  tedious  and  nnudsiiiAory  mode  of  procedure.  (3.) 
KU-c'tric.il  repulsion  in  dry  and  freshly  wiped  watch-glasses 
Used  in  weighing;,  frequently  cauttes  a  loss  of  the  dried 
powder,  and  sueh  pow  der  is  always  hygroroetric,  and  thus 
errors  may  occjr  in  two  ways.  (4.)  The  amount  dried 
from  which  the  sample  is  t.iken  is  too  small.  The  authors 
prefer  to  follow  the  advice  of  i'rcsenius  and  other  autho- 
rities, and  take,  say,  500  grs.,  which  they  dissolve  in  a 
small  quantity  of  water.  They  filter  the  solution  into  a 
5,000  gr.  flask  which  they  fill  up  to  the  proper  level  with 
the  washings  and  water  at  60"  Fah.,  and  by  means  of  a 
graduated  pipette  they  remove  for  precipitation  an  aliquot 
part  of  the  whole  adution.  In  their  paper  tbe  authors 
detailed  the  mode  of  performing  the  votometrieopenUioaa, 
and  replied  to  the  objc&ions  raised  to  the  use  of  the  pipette, 
and  gave  some  details  regarding  adua]  pipette  meaatue- 
ments.  One  of  these  was  99-97  volumes  Of  WUteT  deliver- 
ing 100  volumes  of  muriate  solution. 

III.  It  is  not  enough  to  master  the  methods  of  obtain- 
ing pure  platinic  chloride,  and  to  manipulate  the  analysis 
oTa  potash  salt  eomAly,  as  error  would  Ktill  result  if 
wron^  equivalents  or  incorreA  fadtors  be  used  for  calcu- 
lating the  results.  The  authors  have  found  that  some 
chemists  of  Ugh  standing  and  esqierience  in  pn^Ucat 
analysis  use  fitAoia  which  are  not  only  not  beaed  apon 
exadt  experiments,  but  give  results  from  *5  to  75  per  cent 
too  high  when  using  pure  potassic  chloride,  and  when 
every  other  step  in  the  process  is  rigidly  corrcd.  They 
then  give  the  equivalents  of  platinum,  potassium,  and 
chlorine,  as  used  by  various  authorities,  and  regard  as 
most  trustworthy  those  given  by  Stas,  at  the  mentioa  of 
whose  name  in  connexion  with  combining  numbers,  they 
suggest  that  even,'  rood  chemist  should  cross  himself  and 
look  devout.  'J  I  '  v  S  lid  they  would  like  to  knovv  where  the 
fadiors  '1:94  and  i  5S5,  as  used  by  some  analysts,  were  ob- 
tained. Those  used  by  tbe  authors  are  '1925  and  I'S&f,  -  ' 
and  are  based  on  Staa'S  nnmben.  No  others,  in  their  ' 
opinion,  will  give  conoft  fOBUltS,  Seeing  that  they  have 
been  determined  with  eveiy  refinement  of  which  modem 
science  is  capable. 

The  final  conclu.sions  arrived  at  by  the  authors  arc  : — 
I.  That  the  methods  of  analysis  taught  and  practised  in 
some  laboratories  arc  very  imperfedt. 

3.  That  the  use  of  the  factor  -194,  or  any  othera  than 
those  founded  on  Stas's  equivalenti,  it  WRWeOUSi  Uad 
not  based  on  retiabk  enerimenti.  ^  . 
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3.  That  it  is  necessary  to  check  the  process  used,  and 
to  be  Mtisfied  of  th«  purity  of  reagents  and  other  dis- 
tuUngOMMa,  bgr  «xp^ments  with  pure  potatlic  chloride 
or  ewer  potimiiim  nit ;  and  that  in  no  cua  ebould 
molte  t«  reported  mlcss  controlled  by  Mch  experiments. 

In  the  discussion  which  followed  the  reading  of  the 
paper,  several  members  ha\infj  much  expurknce  in 
pi.iUbh  analysis,  supported  the  views  of  the  authors,  and 
highly  complimented  them  upon  the  extraordinary  in- 
dustry displayed  in  the  elaborate  series  of  t-xpcrimentfi 
referred  to  in  the  paper,  and  on  the  riL^id  care  t  iken  to 
lirotd  all  sources  of  error.  M«^SE^B.  Chalmers  and  T.^tlock 
wen  heartily  thaoked  for  their  iatcre«ting  and  valuable 
loo. 
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"  Microscofik  Examination  of  the  Solid  Particlti  from 
the  Air  of  Manehesler,"  by  J.  B.  Dancer,  F.R.A.S. 

The  air  had  been  washed  in  distilled  water,  and  the  solid 
matter  which  subsided  was  coUcAed  in  a  small  stoppered 
bottle,  and  on  the  13th  of  this  month  Dr.  Smith  requested 
me  10  examine  the  matter  cont.-iined  in  this  water.  An 
illness  prevented  me  from  giving  it  &o  much  attcntiun  a&  1 
cwuldbava  wiihcd. 

The  water  containing  this  air-washing  was  first 
naniBed  with  a  power  of  50  diameters  only,  for  the  pur- 
pose of  getting  a  general  knowledge  of  its  oontettts;  after- 
wards magnifying  powers  varying  from  zso  to  1,600 
diameters  were  employed. 

During  the  first  observations,  few  living  orf;.ini$ms  were 
noticed  ;  but,  as  it  afterwards  proved,  the  <;erms  of  plant 
and  animal  life  (probably  in  a  dormant  condition)  were 
prtsent. 

1  will  now  endeavour  to  describe  the  obje^s  found  in 
this  matter,  and  bcpn  in  the  ordcr  1q  whieh  they  ap. 
peaied  m<»t  abundant. 

itt.  Fimgvid  JfaMrr,!— SMMca  or  noridha  appeared  in 
numbers,  and,  to  Moertaui  at  ncany  aa  posMble  the 
numerical  proportion  of  these  ninvte  bodies  in  a  single 
drc]  r  the  fluid,  the  contents  of  the  bottle  were  well 
shaken,  and  then  one  drop  was  taken  up  with  a  pipette  ; 
this  was  spread  out  by  compression  to  a  circle  4  an  inch 
in  diameter.  A  magnifyin';  power  was  then  cmjiloycd, 
which  gave  a  field  of  view  of  an  area  exaAly  looth  of  an 
inch  in  diameter,  and  it  was  found  that  more  than  lou 
spores  were  contained  in  this  space  ;  consequently  the 
average  number  of  spores  in  a  single  drop  would  be 

3O1OO0.  These  spores  varied  from  lo.ooolh  to  50,000th 
an  inch  in  diameter.  The  peculiar  molecular  motion 
in  the  spores  was  observable  for  a  short  time,  until  they 
settled  en  to  the  bottom  of  the  glass  plate ;  they  then 


The  MjiceUiuB  of  these  mintite  fungi  were  similar  to 
that  of  mst  or  mildew  (as  it  is  commonly  named),  such 
as  is  found  on  straw  or  decaying  vegetation. 

When  the  bottle  had  remained  for  36  hours  In  a  room 
at  a  temperature  of  60'  the  quantity  of  fun^;i  had  visibly 
increased,  and  the  delicate  mycelial  thread-like  roots  bad 
completely  entangled  the  fibrous  objete contained  itt  the 
bottle  and  formed  them  into  a  mass. 

On  the  third  day  a  number  of  ciliated  zoospores  were 
observed  moving  ueely  amoaest  the  spoiidia:.  1  could 
aoc  deleft  any  fraat  variety  elfiiafl^  in  die  conteoti  of  tfie 


bottle,  but  I  cannot  presome  to  say  that  all  the  visible 
spores  belonged  to  one  species,  and  as  tb«e  aitt  more 
than  3,000  different  kinds  of  fungi  it  ia  jiosaiUe  that 
spores  of  other  species  might  be  present,  Mt  aot  tinder 
conditions  fkvoaiSble  for  their  development.  Smbs  very 
pretty  chain-like  threads  of  cooidia  were  visible  in  some 
of  the  examinations. 

The  next  in  quantity  is  Wgetabic  tissue.  Some  of  this 
formed  a  very  interesting  objed,  with  a  higii  power,  and 
the  greater  portion  exhibited  what  is  called  pitted 
strudlure.  The  larger  particles  of  this  had  evidently  been 
partially  burnt  and  quite  brown  in  colour,  and  were  from 
coniferous  plants,  showing  with  great  distindlness  the 
broad  marginal  bands  sunowid^  the  pits ;  others  had 
reticulations  small  in  diameter.  Th^  reminded  me  of 
peforatcd  partJdes  so  abtindant  In  some  Idnds  of  eosl. 

'I  he  brown  or  charred  ohjed^s  were  probably  particleS 
of  partially  burnt  wood  used  in  lighting  fires. 

Aloo^witb  daeae  reticulated  objeds  were  fragments  of 
vegetation,  (esenblisg  in  struduie  bay  and  straw  and 
hay  seeds,  and  some  extremely  thin  and  traosparenttissae 
showing  no  straAore.  These  were  douhtlen  some 
portions  of  weadier*wom  vegetation.  A  6w  hairs  of 
leaves  of  plants  and  fibres,  similar  in  appearance  to  flax, 
were  seen,  and  as  mii^ht  have  been  expeded  in  this  city, 
cotton  filaments,  some  white,  others  co'oured,  were 
numerous;  red  and  blue  being  the  pred0mina.1t  colours. 
.\  few  rjranules  of  starch,  seen  by  tht-  aid  ofthepulari- 
scope,  .mil  several  lonj;  elliptical  btidies,  similar  to  the 
pollen  of  the  lily,  were  noticed.  After  this  dust  from  the 
atmosphere  had  btxn  kept  quiet  for  three  or  four  d.tys, 
aninialcukv  made  their  appearance  in  considerable  num- 
hers,  the  monads  being  the  most  numerous.  Amongst 
these  were  noticed  some  comparatively  laige  specimens 
of  Paramecium  aurelia,  in  company  with  some  very  adive 
rotiferffi  ;  bat  after  a  few  days  the  animal  life  rapidly  de- 
creaaed,  and  in  twelve  days  no  animalcule  could  be 
deteAed. 

Hairs  of  Aiiimuh. — Very  few  of  these  were  noticed, 
with  the  exception  of  wool;  of  this  both  white  and 
coloured  specimens  wsTa  oiiaed  np  along  widi  the  filn> 
ments  of  cotton. 

After  each  examination  as  much  of  the  drop  of  water 
as  could  be  colleded  by  the  pipette  was  returned  to  the 
bottle,  in  order  to  ascertain  if  any  new  development  of 
animal  or  veget.-\ble  life  would  take  place,  and  the  stopper 
of  the  bottle  was  replaced  as  quickly  as  possible  to  pre- 
vent tlw  adnnssioo  of  the  particles  from  the  air  in  the 
room;  and  t  am  tolerably ceftain  that  the  objeOa 

■  ■■  -     ihr  ■  '   ■  ■ 


in  this  paper  are  those  which  the  bottle 
Dr.  Smith  brought  it  to  me. 

The  particles  lloatin^;  in  the  atmosphere  v.  ill  differ  in 
charader  according  to  the  season  of  the  year,  the  diredion 
of  the  wind,  and  the  locality  in  which  they  are  collected, 
and,  as  miglu  he  expeded,  are  much  less  »a  quantity  alter 
rain. 

The  small  amount  of  lluid  now  remaining  in  the  bottle 
emits  the  peculiar  odour  of  mildew*  and  at  present  the 
fungoid  matter  appears  inadive. 

For  the  purpose  of  obtatnlng  a  rough  approximation  of 
the  number  of  8poce8«  or  germs  of  organic  matter  con> 
tained  in  the  fluid  received  from  Dr.  Smith,  I  measured  a 
qaantity  by  the  pipette,  and  liound  it  rontaimvl  130  dropa 
of  the  site  esed  ia  each  exaaaiaation.  Now,  I  bam 
previously  stated  that  in  each  drop  there  were  about 
230,000  of  these  spores,  and  as  there  were  150  drops,  the 
sum  total  readies  the  startling  number  of  ly*  millions, 
and  these,  exclusive  of  other  substances,  werj  coUe  Cied 
from  2,495  I'fes  of  the  air  of  this  city'— a  qurintity  which 
wouMhe  respired  in  about  10  hours  by  a  man  of  ordinary 
si»e  when  aiitivcly  employed.  I  have  to  add  that  there  was 
a  marked  absence  of  particles  of  carbon  amongst  the 
cellsAed  natter* 


•  8ffaiadDr.iL 
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Ferment*  present  in  commercial  bicarbonate  of  soda.— At) ion 
01  faJinc  :«''  j!ir<rs  mincrali.—Detcifticm  rrf  ar»enic  in  cases  of 
f  1  ;  =  i nirif ,-  At  Aur  M  \  11  ScitNCKs:— A  new  bank  paper.— Reaflion 

tif  -  jlf  hur.^  aci<;  I  f  n  u  tiide  of  potauiium.— Mode  of  de\clormcni 
o(  heat  aiui  coki. 

M.  Le  Ricque  de  Moadiy  has  published  a  note  on 
organised  ferments  wUdl  occur  in  commercial  bicarbon- 
ate of  wda.  He  has  olieerved  in  all  unfiUered,  canceii' 
trated  aolutton  of  tUs  subetanoe,  that  he  ba«  yet  exaoaiocd 
with  the  microscope,  very  email  moviiig  corpuscles, 
commonly  designated  iiMMutar  grantdations ;  these 
vegetable  cells  or  tlieir  germs  cnn  only  come  from  the 
atmosphere,  \\herc  th<-y  were  in  sDspcnsion,  since  it  is 
not  conceivable  that  ()r[;.niisf(l  inattt-r  should  withstand 
the  high  teinppratuTc  to  which  soda  in  manufadure  is 
submitted.  Tht  i  ]  u -  Ji  -.  -  ly  appear  after  the  manu- 
fatSiure,  and  their  presence  explains  the  produflion  fsf 
vegetable  matter  in  media,  where  one  is  surprised  to  meet 
with  it ;  they  are  ferments,  the  a(£Uon  of  which  varies 
wiA  Ibe  surrounding  matter;  in  certain  cue*  tkqrare 
producers  of  alcohoL 

M.  Terreil  has  studied  for  a  considerable  time  the  adion 
of  different  ■valine  "^olutionf;  on  minerals  with  a  view  of  dis- 
covering methods  of  proximate  analysis.  Ala  recent  meet- 
ing of  the  Academy,  he  made  known  the  results*  already  ob- 
tained in  thi-^  dir? rtion,  the  note  had  reference  chiefly  to  the 
aAion  of  ammoniacal  salts  upon  t!ie  natural  carbonate? 
The  carbonates  of  baryta,  stromia,  and  lime  arc  easily 
decomposed  by  solutions  of  ammoniacal  salts,  v.ith  the 
exception  of  carbonate  of  ammonia,  which  leaves  them  in 
the  stale  of  carbonates.  When  the  acid  of  the  salt,  with 
the  bate  of  the  carbonate,  gives  riie  to  a  soluble  compound, 
the  decomposition  is  more  rajrfd.  Carbonate  of  baryta  is 
more  easily  attacked  than  carbonate  of  stiontia«  and  the 
latter  more  easily  than  carbonate  of  fime.  Bar3rta  and 
strontia  are  separated  in  treating;  the  two  carbonates  with  a 
mixture  of  chlorliydrate  and  chromate  of  ammonia  ;  the 
strontia  is  dissolved,  and  the  baryta  remains  insoluble  in 
the  form  of  chromate.  The  separation  of  lime  from  baryta  [ 
and  strontia  is  effe<ftcd  with  sulphate  of  ammonia,  which 
transforms  the  three  carbonates  into  sulphates ;  the 
snlphate  of  lime,  which  is  more  soluble  in  the  solution  of 
ammoniacal  salt  than  in  water,  is  dissolved,  while  the 
sulphates  of  baryta  and  strontia  remain  insoluble.  Car- 
bonate of  magnesia  is  rajudly  attacked  by  ammoniacal 
saltti  as  wdl  aa  Iry  carbonaltOT  afflmonia,  which  dissolves 
it,  although  slowfy;  this  property  enaMes  the  separation 
of  magnesia  ftom  the  proceding  bases  to  be  effeAed,  by 
trcatin^^  the  mixture  of  these  carbonates  by  chlorhydrate 
and  carbonate  of  ammonia,  renewing  the  latter  salt  as  fast 
as  it  is  volatilised.    The  carbonate  of  manganese  com- 
ports itself  with  ammoniacal  salts  like  the  carbonate  of 
magnesia,  rendering  the  separation  by  mere  solvents  a 
difficult  matter,  but  hv  adding  a  few  drops  of  sulphydratc 
of  ammonia  to  thi-  1   i       solution  of  the  carbonates  in 
chlorhydrate  of  ammonia,  the  sulphide  of  manganese  is 
precipitated  almost  completely.   M.  Terreil  draws  atten- 
tion to  the  buBt  that  when  culpnydrate  of  ammonia  ia  added 
to  n  solution  containing  besides  manganese,  a  coiuidcniMe 
qoandty  of  ammoniacal  salts,  the  snlphida  of  numganese 
is  only  precipitated  after  ttokNiged  ebnnition ;  his  experi- 
ments have  shown  that  of  all  ammoniacal  salts,  the  oxidate 
is  the  one  which  most  impedes  the  precipitation  of  the 
sulphide  of  manganese. 

The  natural  carbonate  of  iron,  under  the  inlU-triLc  cf 
ammoniacal  salts,  is  converted  into  a  salt  of  iron  ;  the 
decomposition  is  slower  than  in  the  case  of  the  carbonates 
already  referred  to.  Under  these  circumstances,  the  iron 
salt  produced  is  in  the  lowest  state  of  oxidation  ;  for 
«wwnpbi|ip»thic  iron  oro  in  fintpowdcr»  boiled  innaolntiim 


of  chlorhydrate  of  ammonia,  yields  .1  colourless  solution, 
which  gives,  with  ferroc\.'tnide  cf  potassium,  a  white 
precipitate.  Carbonate  of  zinc  is  soluble  in  all  ammimiacal 
salts,  excepting  the  sulphjdrate,  which  does  not  dissoUe 
this  carbonate  even  in  the  presence  of  free  ammonia  ur 
carbonate  of  ammonia ;  this  charmfter  enables  zinc  to  be 
detcdled  and  separated  from  ttie  earths.  The  separation 
of  zinc  from  magnesia  and  manganese  can  only  be 
efiSeOcdwhen  phosphate  of  ammonia  and  free  ammonia 
are  present.  Carbonate  of  lead  is  easily  decomposed  by 
ammoniacal  salts ;  chlorhydrate  of  ammonia  ttansfoiiDa 
it  into  chloride,  which  eijrstalliscs  out  npon  cotding. 
Lead  can  be  separated  in  this  way  from  the  earths,  and 
from  magnesia  ny  sulphydratc  of  ammonia ;  it  is  separated 
from  manganese,  iron,  zinc,  and  copper  by  sulphate  of 
ammonia.  'Ihe  fjreen  carbonate  of  copper,  malnthiU, 
and  the  blue  carbonate,  usurili,  are  dissolved  by  solutions 
of  ammoniacal  salts,  equally  in  the  presence  of  free 
ammonia  or  carbonate  ;  szuritc  is  attacked  more  rapidly 
than  malachite. 

The  action  of  ammoniacal  salts  on  natural  car* 
bonates  may  be  summed  tip  as  follows: — All  ammoniacal 
salts  in  solution  decompose  the  natural  carbonates,  by 
reason  of  the  volatility  of  the  carbonate  of  ammonia, 
which  is  produced  by  double  decompoaition ;  the  acid  of 
the  anunoidaeal  salt  onitcs  itself  to  the  twee  of  tht 
carbonate,  even  when  this  add  forms  with  the  base  an 
insoluble  compound.  From  the  forcgoinp,  one  sees  that 
by  ireatinf;  the  natural  carbonates  in  fine  powder  w  ith 
warm  stjiutions  of  .immoniacal  salts,  chosen  and  mixed 
so  that  the  acids  can  form,  '.v  iih  the  bases  of  the  carbonates, 
soluble  and  insoluble  compounds,  tliesc  bases  may  be 
separated,  and  an  .inalvsi-!  of  tl'.c  natural  carbonates 
be  made.  M.  Terreil  promises  in  a  future  communicatioa 
to  treat  of  the  analysis  of  oxides,  sulphides,  atsenMeSt 
and  silicates  by  neutral  saline  solutions. 

M.  Buchner  has  published  some  fads  in  connexion 
with  the  detadion  of  arsenic  in  cases  of  poisoning.  M. 
Buchner  has  several  times  recognised  toe  presence  of 
sulphide  of  arsenic  In  the  bodies  of  persons  poisoned  hf 
arsenious  acid.    Certainly  this  faA  has  nevet*  been 
observed  except  where  the  corpse  has  been  in  a  more  or 
less  advanced  itate  of  putrefaction  ;  the  sulphurisation 
would   appear  to  he  due  to  sulphuretted    hydrogeri,  a 
constant  produce  of  pulrcfattivc  detompo.sition.    The  last 
obsi-rv.itinn  upon  this  point  M.  Buchner  h.is  n  ade.  was 
upon  the  remains  of  a  woman  who  had  been  puisoned 
eleven  months  previously ;  the  large  intestine  was  in  full 
decomposition,  and  there  were  yellow  marks  upon  the 
mitoOM  membrane,  caused  by  a  fine  powder  which  could 
be  removed  by  washing.   This  powder  resembled  the 
vellow  deposit  which  is  produced  in  arsenical  aolutimia 
by  sulphuretted hydnmn ;  ftirther,  it  gave  thecharaAeristic 
readions  of  sulphide  of  arsenic.  Examining  now  whedier 
the  arsenic  had  been  administered  as   sulphide,  he 
concluded  in  the  negative,  for  the  following  reasons  : — 
T  he  contents  of  the  stomach  and  small  intestine  hcing 
boiled  with  hydrochloric,  and  the  vapours  from  the  distil- 
lation of  the  acid  colleAed  in  water,  in  a  few  minutes  a 
quant'.ty  of  chloride  of  arwnic  was  obtained  ;  such  vsuuH 
not  have  been  the  case  with  sulphide  of  arsenic,  notTvith- 
standing  that  this  sulphide  is  not  absolutely  unaded  upon 
by  boiling  concentrated  hydrochloric  acid.   The  sulphide 
of  arsenic  being  insoluble  in  pure  water  and  in  acidulated 
water,  it  would  not  be  carriea  into  the  circulation,  also  it 
would  not  be  licmnd  in  the  liver  and  spleen,  both  of  which 
in  this  particularcasewere saturated  witli  arsenic.  A  part 
of  the  stomach  and  smalt  Intestine  cut  up  and  placed 
in  the  dialyser  with  water  acidulated  with  hydrochloric 

.-.I  ■     '^-ave  at  the  end  of  twenty-four  h.ours  a  solution  con- 

I  .  [.  :     arsenious  acid  in  sensible  proportion,  a 

pr        '  iut  all  thfl  aTicnic  had  not  paiKd  into  the  natn 

of  sulpJii  i?. 

The  l\.llu V, j:!^;  memoirs  were  communicated  to  the 
Academy  on  the  6ch  insu  "  Researches  on  the  combi- 
Mtiotti  of  nofybdic  ndd  Md  phosphurk  acid,*'  by  M . 
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Debny;  "  Note  on  tbe  manner  m  whidi  tnlplraric  add 
aad  iodide  of  poUMeium  wBk  wken  in  contaft/'  by  M« 
Houfeui. 

M.  Durand  read  a  memoir  ha^ing  for  its  title,  "On  the 
mode  of  development  of  heat  and  cold  from  a  physical 
P' mt  of  view;"  this  memoir  wai  lent  to  the  phystcel 

M.  Amiand  submitted  to  the  Academy  a  new  bank 
paper  which  he  considered  inimitable  ;  it  was  sent  to  the 
chemical  seAion.  M.  Dcbray's  memoir  was  one  of  great 
interest,  the  translation  has  already  been  published  in 
your  columns. 

All  chemists  know  that  iodide  of  potaninm  is  imme- 
diateljr  decompoeed  widi  libenrtiOQ  of  iodine  hj  oidinary 
tulpfaurie  acid,  but  M.  Houzeaa  has  shown  (bat  an  extreme 
degree  of  diltttion  paralyses  the  chemical  affinities  to 
such  an  extent  that  the  dilute  solutions  may  be  bf'iled 
tof^hcr  without  any  change  occurring  either  in  tht;  ioJ:ilc 
or  acid.    It  was  not   therefore  without   surprise,  M. 
Houzeau  s>ays,  that  he  read  in  a  recent  number  of  the 
CombUs  Rendus  a  note  on  the  pretended  reacUon  uhicli 
jylpnuric  acid  always  exerts,  even  in  the  coid,  upon 
iodide  of  potassium.    Even  supposing  that  the  author 
of  this  note  had  used  extremely  dilute  solutions,  and  that 
he  bad  operated  on  neutral  iodide  and  on  sulphuric  acid 
deikrived  of  nitrous  compounds,  his  remit  is  easily  ex- 
plained.   The  ether  which  served  to  cbaraAerite  the 
■caAiott  of  tbe  iodide  on  the  acid,  is  precisehr  the  reagent 
which  should  not  have  been  employed,  for  this  !t  is  that 
provokes  the  readion.    M.  Hou.-'eau  remarJ;cd  that  the 
confiision  here  between  cause  and  effect  was  the  less 
inexplicable  when  M.  Sch'Tihi^in  liad,  several  years  ago, 
pointed  oat  ether  to  be  both  a  producer  and  a  vehicle  of 
Oxygenated  water.    Thvis  the  peroxide  of  hydrogen  wlii::h 
determined  the  oxidation  of  the  alkali  metal  of  the  iodide 
and  set  the  iodine  at  libe  rty,  in  the  disputed  experiment 
was  carried  by  the  ether.    Far  from  contradi&ing  the 
exa^itodeof  his  method  of  determining  oxygenated  water, 
this  experiment,  M.  Houzeaa  aays,  confirms  it,  and  shows 
the  grmt  degree  of  sensibiUtjr  of  the  iodide  for  traces  of 
o:^|Fgenated  water.   He  was  perfedly  acquainted  with 
tbia  perturbing  cause,  and  to  avoid  it  he  proposed  the 
employment  of  pure  chloroform,  which  besides  being 
more  sensitive  to  colouration  by  iodine,  never  provokes 
the  mutual  reaAion  of  iodide  of  potassium  and  suljihuric 
avid.    In  conclusion,  M.  Hou^caii  maintains  the  fact  to  bt: 
incontestable,  that  a  mixture  of  neutral  iodide  of  potas- 
sium and  pure  sulphuric  acid  remains  unaltered  in  suf- 
ticiently  dilute  solution,  and  in  the  conditions  indicated 
ia  his  works  on  o/one  and  oxyj^enatet!  water. 

M.  Brouzet  addressed  a  note-  reft  rring  to  a  process  for 
separating  good  silk-worms'  eggs  from  bad  ones.  The 
pracese  contiati  in  treating  first  with  nitrate  of  silver,  and 
tbca attbfnittlngUie  eggs  to  a  Und  of  sorting,  by  meana 
of  iteir  veiy  dinerent  densities  in  ' 


CORRESPONDENCE. 


PUTRESCIBLE  MATTER  IN  WATfiE;  SANITARY 
WATER  TESTS. 


r«  tht  Edi/or  of  Ihe  Chtmual  Ntm. 

Sdt,—!  have  on  my  premises  two  supplies  of  water, 
aandy,  ooa  from  ttie  Soatbwarit  Waterworks,  tbe 
otbsr  Ihmi  a  swfiwe  wdl.    The  |npe  water,  wlwn 

shaken  in  a  wide-mouthed  bottle,  partially  filled,  has  no 
appreciably  unpleasant  smell.  When  the  bottle  contain- 
ing it  r  ct  aside  in  a  warm  place  for  three  days  and 
th«a  shaken,  tbe  tontcnto  gjlvn  out  a  very  iaiat  omasive 


odour,  which  is  a  proof  that  oiganle  matter  held  in  solu- 
tion by  it  haa  become  putseaceAt.  When  the  freshly 
drawn  pipe  water  is  slightly  tinged  with  a  permanganate 
solution,  It  gradually  loses  the  colour  imparted  by  that 
substance,  which  generally  is  an  indication  that  it  contains 
organic  matter  in  a  non-putrescent  condition.  Being 
treated  with  a  further  quantity  of  permanganate  and 
allowed  to  stand  for  twenty-four  hours,  th.is  water,  when 
then  SL't  aside  in  a  warm  place  for  three  days,  is  found  to 
be  no  longer  capable  of  undergoing  putrescence.  On  being 
shaken  up  in  the  bottle  it  now  possesses  not  the  slightest 
trace  of  offensive  odour. 

The  we*l  water,  when  shaken  in  a  partially  filled,  wide- 
mouthed  bottle,  is  also  free  from  any  appreciably  offensive 
smell.  When  the  bottle  containing  it  is  aet  aside  in  a 
warm  place  for  three  days,  the  contents  give  out  a  strong 
odour  of  putrescence.  In  this  condition  it  decolourises 
permanganate  rapidly,  and  in  considerable  quantities. 

The  freshly  drawn  well  water,  on  being  treated  with 
permanganate,  decomposes  that  substance  with  rapidity, 
showing  that  it  maybe  considered  to  be  largely  polluted 
with  orfjanic  matter  of  a  putrescible  nature.  VS'hen  per- 
manganate is  added  until  permanence  of  colour  is  ob- 
tained, and  the  water  at  the  end  of  four-and  twenty  hours 
is  allowed  to  stand  sufficiently  lon^^  to  cause  the 
disappearance  of  the  colour  produced  by  the  testing 
solution,  it  is  fiMind  to  be  no  longer  susceptible  of  under- 
going ptttfcaceoce.  On  being  now  shalcen  up  in  tbe  bottle 
tho  wdl-water  possesses  quite  as  little  trace  ofolfenaive 
odow  aa  the  pipe-water  after  treatment  perma^ianate. 
Alter  treatment  with  the  testing  solution,  neither  the 
pipe-water  nor  the  well-water  i.s  capable  of  decolourising 
permanganate  except  by  prolonged  contad  ;  the  less 
stable  organic  matters  contained  in  them  having  been 
burnt  up.  These  experiments  show  that  both  of  the 
above  methods  of  testing  exhibit  the  presence  in  water 
of  putrescible  organic  matter — the  one,  after  a  consider- 
able lapse  of  time,  to  the  nose,  the  other,  immediately,  to 
the  eye.  If  it  were  necessary  to  choose  between  the  two, 
several  considerations,  such  as  those  alluded  to  by  Mr. 
Muter,  would  seem  to  incline  the  choice  in  favour  of  the 
latter  as  a  popular  water  test.  But  ao  fiv  from  this  being 
necessary,  these  two  methods  will  be  Ibnai  in  praAice  to 
supplement  each  other  most  usefully,  and  when  employed 
together  to  furnish  results  \\hich  arc  sufficiently  exaA  for 
most  sanitary  purposes,  and  as  regards  the  detection  of 
I'Utresciblc  matter  perhaps  more  to  be  relied  on  than 
some  of  the  retined  analytical  processes  of  modern 
chemistry.— I  am,  ftc, 

H.  B.  COMDY. 

April  ax,  1 


SCIENCE  TEACHING. 


To  tiu  Editor  of  the  Chtaucal  N*wu 
Sia,— Some  months  ago  you  published  tim  eoncluaton  10 

le&ures  on  chemistry  delivered  at  Eton  College,  and  again 
in  No.  435  you  publish  the  coiiclusion  to  lectures  on 

Heat  "  delivered  in  the  same  place. 

If  wc  may  judge  of  the  lectures  themselves  from  these 
CKtradts,  I  would  say  that  such  ledures  are  not  adapted  to 
attract  boys  to  science.  I  think  that  most  of  your  readers 
^vill  agree  with  me  here. 

At  the  present  time,  when  science  is  so  much  talked 
about  as  an  item  of  school  educatima,  I  feel  constrained  to 
enter  my  humble  protest  against  a  ayttem  of  teacbing  it 
in  high  places,  which  I  conaidcr  to  ba  caloolnted  to  bnng 
it  into  dis&vobr. 

The  current  of  modem  thought  tends  to  the  popataif* 
sation  of  science,  and  the  teacner  who  envelopes  science 
in  too  learned  language  is  looking  back  towards  the  Sodom 
of  Ihe  aaiddlo  agaa,-  I  an,  Ac., 

D. 
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PR.  0UTHiaB*8  OSAPHIC  FORMUtiB. 


To  th(  Editor  of  the  Chtmkal  News, 

Sis, — I  conceive  the  foHowing  objeAions  may  be  niged 
aniott  the  adoption  of  Profewor  Gothrie's  qrBteni  of 
Graphic  Fonnuue : — 

The  dot  (for  hydrofien)  is  already  engaged  in  Berzelius' 
scheme  to  represent  oxy^un.  Guthrie's  tymbol  for  oxypjen, 
a  horizontal  dash,  ni:i;ht  be  easily  mistaken  for  the 
alRfliraical  sign  of  minus ;  the  cross,  bromine,  for  the  sign 
of  multiplication ;  the  dash  and  two  dots,  representing 
water,  arc  exaAly  like  the  sign  of  division ;  and  the 
commas  for  fluorine  arc  likely  to  be  confounded  with 
the  double  dash  now  used  to  indicate  the  diatomicity  of 
an  element.  The  distin^ion  made  between  nitrogen  and 
i6dine  U  only  «  wiation  in  the  si/c  of  the  ttiu^ ;  and  • 
the  modified  fom  of  the  larger  triangle  [witli  Knescomd 
inwirds  instead  of  ttraightji,  intended  to  represent  phos- 
phorus, woald  often  be  confounded  with  nitrogen  in 
roughly  executed  manuscript;  and  the  sar  ;l;  l  t 
applies  to  the  proposed  distindiion  between  sulphur  and 
iclenium. 

Again,  the  scheme  is  incomplete,  for  we  ought  at  least 
to  have  been  supplied  with  eymbols  to  represent  arsenic, 
aatimooy,  boron,  and  silicon,  even  if  the  author  had  not 
yet  decided  upon  the  proper  course  to  be  taken  with  the 
lemalaiiig  metallic  elemeata.  Much  mifbt  alao  be  said 
on  the  score  of  want  of  originality,  for  the  early  chemical 
and  alchemic  works  teem  with  graphic  ilhrstrations  and 
codes  of  symbols,  based  upon  the  same  ^'cneral  principle  ; 
thus  in  "  Nicholson's  Dictionary  of  Chemistry,"  dated 
1795,  there  are  at  the  end  of  the  second  voiutoc  two 
larf;e  folio  plates  showing  "the  charadiers  to  be  made  use 
uf  in  themistry,  "  as  proposed  by  HafTcnfratz  and  Adet; 
and  "  Table  vii. — The  chemical  signs  as  they  occur  in  the 
writings  of  Bergman."  Curiounly  enough,  the  first  of  these 
authorities  adopted  the  horizontal  dash  as  the  symbol  for 
oxygen;  they  used  triangles,  circles,  and  squares  in  every 
conceivable  manner,  and  adualiy  provided  a  series  of 
"  charaders  to  express  socb  new  and  simple  sulnuuices 
aa  may  henaftcr  le  diaoovered,*'— I  am,  ftc^ 

P.  C.  S. 

April  i8ib,  186S. 


OZON£, 

ro  fkt  SdUer  o/Ot  Cimieat  Ntm. 

Sir, — The  following  arc  the  more  salient  points  in  the 
development  of  ozone  during  the  first  three  months  of  the 
present  year :  — 

January  ist  to  morn,  of  12th.  Small  .imounts,  except 
on  the  nights  of  the  3rd  and  6th,  when  there  was  a  ten- 
dency to  an  increasing  development.  Aft.  of  12th — 22nd, 
period  with  large  amounts  during  the  nights  (9.30  p.m. — 
g.30  a.m.)  and  smaU  amounts  during  the  days  (9.30  a  m.— 
9.30  p.m.)  The  maximum  was  found  on  the  night  of 
1 8th,  and  large  amounts  on  the  night*  of  ijth,  X4tb,  17th, 
and  19th ;  23rd— agtb  small  amonnts»  omept  on  aft  of 
a4tb  when  a  large  aflsovat  waa  fimeat«  and  on  aft.  of 
ayth  when  there  waa  a  tendcAcy  to  an  inlawing  develop- 
ment. No  ozone  on  23rd.  aft.  of  26th,  and  morn,  of  27th. 
30th — Feb.  3rd,  large  amounts.  3rd — i6th,  a  variable 
period  :  the  periods  of  increased  and  decreased  develop- 
ment were  short  and  unsettled.  Lar^^e  amounts  on  5th 
and  7th,  and  on  the  nif^hts  ol  the  Sth  and  I5tli.  No  ()/(me 
aft.  of  ^Sl^l,  morn,  of  gtli,  thnuij^hout  the  I2th,  morn,  of 
13th,  aft.  of  15th,  and  morn,  of  161I1.  I7tb—4jvd|  large 
amounts,  eipecially  during  the  nights. 

23rd — 38th,  small  amounts.  No  oxone  on  aA.  of  33rd 
to  28th — March,  lytbi  laiBS  amounta,  except  on  aft.  of 
and,  when  no  osooc  waa  found*  and  thfoof^out  the  3rd 
wb«a.abontth»  mcnffe  qnntity  vm  picientlTitom  tb«4th 


— •i4tli  there  waa  a  voy  wdlrnvked  and  settled  period  of 
osone.  tSih— mora. «  2snd,  email  amoonta ;  afL  of  sand 

— morn  of  23rd,  large  amounts;  aft,  of  a3fd — 25th,  small 
amounts.  No  ozone  aft.  of  24tb  and  mom.  of  astb.  Night 
of  26th;  large  amounts,  aft.  of  j6ih — 31st,  .1  \  Pl  iable 
period  with  no  ozone  on  aft.  of  2Sih,  tliroughuui  the  29th 
and  on  the  mom.  of  30th,  and  considerable  amounts  orj 
afts.  of  30th  and3IBt.  Speaking  Kf^f^fally,  from  the  iSth 
— 31  St  the  development  of  (jzonc  was  variable. 

The  ozone  period  from  the  4ih  — 14th  of  March  was 
very  well  marked  :  it  occurred  towards  the  close  of  a  long 
period  of  equatorial  wind,  which  shortly  afterwards  passed 
into  the  polar  current. 

During  the  whole  of  the  three  months  the  amount  of 
oaone  developed  during  the  night  (9.30.  p.m. — 9.30.,  a.m.) 
very  considerably  exceeded  that  developed  during  tlie  day 
(9.30.  a.m.— 9.30.  p.m)  This  exoeas  m  the  MKmntde- 
'  veloped  by  night  over  that  developed  by  day  WM  gnataac 
in  January  and  least  in  March.— ram,ftCt 

Rf  C>  C  1*1  vf iMCtn  Ta 


MISCELLANEOUS. 


Poisoning  with  Oxalic  A.cid.^Tlie  case  of  polaonliiig 
at  Bristol,  here  recorded,  is  remarkable  in  many  respeda>> 
1st.  The  patient  took  |  of  an  ounce  avoirdupois, 
sod.  She  died  ten  minntea  afterwarda,  or  veiy  ahcntly 

after, 

3rd.  She  vomited  almost  alt  the  poisoning  material,  as 
the  coats  of  the  stomach  retained  by  absorption  only  2  gr. 
of  the  oxalic  acid. 

4ih.  There  was  nothing  to  be  found  in  the  contents  of 
the  stomach,  which  were  merely  eiiused  blood.  The 
stomach  was  intensely  red,  inflamed  in  that  short  period. 

5lh.  She  tested  the  Contents  of  her  own  stomach  by 
having  \omited  into  a  bucket  of  water  holding  a  great 
quantity  of  lime  in  solution.  "  The  vomited  matter  was 
like  milk,"  when  seen  on  the  floor ;  and  when  she  vomited 
into  the  biiclwt  **U  aopeand  to  torn  die  water  inta 
milk." 

Tbia  did  not  come  out  in  the  vniitae»»  «8  the  gM 
vomited  into  the  pail  ia  which  th^  wete  la  the  Inbit  id 
washing  the  glasseaandcupa  Hied  in  dmbv>aiidof  ooniaa 
the  landlord  did  not  Want  10 damage hi> hqaiacM by  giviBg 

such  evidence. 

The  floor  was  wooden,  not  of  stone,  and  the  oxalic 
acid  was  dissuKcd  in  hot  water,  highly  char-^ed  with  lime; 
and  it  acted  as  an  instantaneous  emetic,  and  came  up 
almost  as  it  wntt  •swallowed,  a  milky-lookine fluid, capable 
of  precipitatini;  a  lar^e  (|uantity  of  lime.  At  the  in4|tieat| 
the  following  evidence  was  taken : — 

William  James  Pester  deposed  :  The  deceased,  Sarah 
Salmon,  was  in  my  employ  as  barmaid  and  housekeeper 
for  nearly  twelve  aNMitha.  On  Saturday  evening  she  died. 
I  saw  her  at  20  minatet  to  aeweo  o'clock,  and  sbe  then 
appeared  to  be  4|uite  well.  Shortly  afterwarda  she  bccaoM 
very  sick,  and  contiaoed  ao  until  her  death.  1  went  oot 
shortly  after  half-past  six  o'clock,  and  came  back  abont 
sevrn  o'c!oit<,  anti  I  then  found  her  very  sick,  but  still 
sensible.  I  asketi  what  was  the  matter  with  her,  but  she 
did  not  reply.  She  was  assisted  upstairs  by  thv  -m-ant, 
and  lay  diAvn  on  the  bed.  She  died  shortly  jllcrwards, 
within  ten  m:n  jtes  of  her  goinj^  upstairs. 

I  sent  her  up  .1  glass  of  brandy  and  wafer.  I  sent  for 
Mr.  Fardon,  and  afterwards  for  Dr.  Herapath.  She 
seemed  rather  peculiar  and  excited  during  the  wholeo 
Saturday,  especially  in  the  afternoon.  Her  conduA  was 
very  difierent  to  her  ordinary  demeanour,  and  attradcd 
my  attention,  she  being  geacraUy  very  reser^'ed  in  htp 

putsner.    She  iCMcclir epoh^  half adotenwo*da Ml  ff^r^ 
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daring  the  day,  and  then  oiiljr  wtien  I  aakad  har  a 

question.  She  stood  in  the  Mr  leaning  asafaiat  the 
counter  during;  the  afternoon  with  her  arms  folded.  She 
would  not  wait  upon  the  parlour  customers,  and  slie 
would  not  move  out  of  the  way  when  I  wished  to  enter 
thebaruntil  I  ukadiMr  todoiOi  No  om  Mir  her  take 
anything.  ' 

Banu  ThonM  itatcds  I  an  in  the  service  of  Ur. 
flBiter  01  «Mi«l  MfVMt*      On   Sattuday,  abont 

ttf'clock  in  ue  evening,  !  noticed  that  die  waaveiy  tick 
itiiebar.  IkelpedherapBtairB»aiidilielawoBtliebed, 
die  ridoNM  etill  conttnaiBfi  She  died  in  amnit  lo  or  15 
minutes  after  I  ^ot  her  vfilSn.  When  I  first  taw  her 
there  v^'as  a  half-pint  cap  tamed  upside  down  in  a  tiay  in 
the  bar.  It  had  been  recently  washed  in  cold  water*  No 
one  else  could  have  washed  it  but  the  deceased. 

Dr.  Herapath  asked  if  there  was  anything  peculiar  in 
the  vomited  matter.  Mr.  Peater  atated  that  it  preaented 
n  vrtiite,  milky  eppeanuice— Jmt  like  lime  water. 

William  Brass :  About  half-past  six  o'clock  I  met  Mr. 
Fester's  servant,  Emma  Thomas,  in  Castle  Street.  She 
asked  me  if  I  would  get  three-pennj'worth  of  oxalic  acid 
for  her  at  the  druggist's  shop.  I  complied  with  her  re- 
quest. I  gave  it  to  the  girl  Thomaa,  nndslw  defiveicd  it| 
in  my  presence,  to  Miss  Salmon. 

Dr.  Herapath,  F.R.S.:  I  was  called  in  to  the 
a  little  after  aevea  o'clock.  I  airived  about  half-poat 
o'clock,  and  dm  ww  tken  dead,  and  had  bees  dead 
ffteen  minotei.  I  waa  toU  dmt  Ae  had  been  vomiting, 
and  vomited  matter  was  ahown  me.  The  vomit  was  a 
very  remarkable  one — mucus,  with  curdled,  dark  stuff— 
which  led  me  to  suspeifl  altered  blood.    There  did  not 
appear  to  be  any  particles  of  food  in  the  vomit.    I  have 
since  examined  the  vomit,  and  I  have  found  ijxalic  acid  in 
email  quantities  in  it.    I  have  obtained  cr^-stals  from  the 
vomit,  80  small,  however,  that  it  required  the  microscope 
to  discover  tht  ni.    I  have  examined  the  Stomach.    It  pre- 
sented aa  intensely  blood-red  appearance,  and  the  fluid 
contained  in  it  was  blackened,  curdled,  altered  blood. 
There  were  some  very  small  white  patches  existing  on  the 
etomacb,  and  the  vessels  were  braced  out  and  ibrkened 
as  if  bgr  baideacd  Uood.  Th«  blood  waa  eo  altered  in 
charaOer  that  it  was  in  {ad  fneolaUe.  If  the  oxalic  add 
had  been  tidten  in  water  strongly  impregnated  with  lime 
lalte  the  white  appearance  presented  by  the  vomit  would 
be  accounted  for,  as  the  lime  would  be  precipitated  as 
oxalate  of  lime.  1  have  never  seen  an  instance  of  poison- 
ing by  oxalic  acid  before,  but  I  have  experimented  upon 
animals.    It  is  a  very  rapid  case  of  poisoning— one  of  the 
most  rapid  on  record.    I  have  no  doubt  that  she  was 
poisoned  by  oxalic  acid.    The  deep  colour  of  the  stomach 
was  caused  bv  the  intense  irritation,  and  next  by  the 
exudation  \>{  blood.    The  precipitation,  darkening,  and 
Cttrdliof;  of  the  blood  are  the  first  symptoms  produced  by 
this  poison.   One-sixth  of  the  quantity  taken  in  this  case 
H  reCoried  as  having  killed  a  person,  and  the  shortest 
time  on  record  ia  eight  minutes.  The  time  in  this  case 
I  diould  tbiok  was  about  15  or  20  minutes. 

Mr.  Pester :  No,  I  don't  think  it  was  so  long  as  that ; 
not  more  than  ten  minutes.  .Mr.  Pester  also  stated  that 
the  water  drawn  from  his  well  and  need  io  hit  house  con- 
tained lime  in  large  quantities. 

Dr.  Herapath:  I  have  not  analysed  the  contents  of  the 
•tomacb.  She  died  unqueetionaMy  from  coUapee»  which 
woold  be  prodaeed  by  oxalic  add. 

Dr.  Her.npath  remarked  that  the  deceasad,  in  his 
opinion,  suffered  from  impulsive  insanity. 
Tho  jwy  returned  a  verdid  of  **  Tcmpotaiy  Inaaaity." 

Disccveiy  of  a  Silver  Lode.-'A  lode  has  been  discov- 
•Md  on  the  banks  of  the  Don,  in  Tasmania,  yielding  cobalt, 
lilMrt  copper,  and  antimony;  an  analj^to,  ^Mng  the 
tanltwssof  cobalt,  40s.  to  the  ten  silvcr»ioo«8.  tothe 
toa ;  and  copper,  S4  per  Matv—&3^fWiS* 
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Cnd»r  Hit  htnAins  !'•  1»  lotv-n.lfl  ir<  sIto  the  *ltl*«  ef  *ll  the  ch«tnii-al  r>»{vn 
"tii-h  an  publUlMil  In  llic  iit'.n.-ip»l  hrlcntlfle  p»riixll<-»J»  f>(  tli.  c i.i, 
.\rri''  i(*  which  iLr.  nji'jtlv  irijrti.c*  ux  nlntracu  of  pip* ri  aIrv»dY  n  al'-.-  l  li^ 
0Dlt(«d.  AhrtfcU  ot  t&«  non  Uspoftaat  p>pen  litn  UBimBcad  wUl  Mptat 
l»  imw  mmim  tt  tkm  "ftitol 

CompUi  Rfndttt. 
December  30,  1867. 
F.  PiSANi, "  On  Woodwardite  from  Cornwall."  E.  BooaooiM, "  Oa 
the  BMMIjmis  of  Tartaric  Acid." 

Poggendorira  AnnaltH  ier  Phjtik. 

  Deceml>er,  1867. 

S.  Wain, "  Ob  tome  Compound*  of  Bichloride  of  Tilaaiim.* 
Journalfiir  Praklische  Chemit. 
December,  iS/^,-". 

B.  SaLKOSKI,  "  On  the  Estimation  of  llippuric  Acid  as  Hippurate  of 
Iron."  H.  Laspstrh,  "  On  the  Compoi ition  of  Prchnite."  T.  S. 
HuKT,  "On  J.  D.  Wbalpley  and  J.J.  Storcr'iNew  Method  of  Treating 
Ores."  J.  M.  Glapstosii,  "On  Pyrophmiphoric  Acid."  H.  Rirx- 
IIAUSFN,  "  On  the  Use  of  a  Sululion  of  Sulphate  of  Copper  anJ  Potash 
ai  a  Teal  for  Protein  Compouoda."  C.  Biaon  and  R.  Fittio,  "Oa 
tho  SiMbnis  of  sobm  Now  Hydraeaibom." 

AmiiAt4»ckimUH4tPkjftSqai. 
DMUihor.tHr. 

novssiNOAt;i.T.  "OntlnDwoaposhioaflreeitaia  Ba^kalBs  at  a 
High  Temperatwo."       ,  ,  .    .  ,^ 

OAober,  18S7. 

B.  Beams,*' Oaths  Use  of  Ozone  for  Whltanhif  Magu,  Synp 
and  MoteHM." 

Comptn  Ktndm. 
Janu»r>'  6,  ils68. 

A.  HouzKAi;,  "  On  th«  Estimation  of  Minute  Qtuntities  of  Peroxide 
Of  Hydrafca."  H.  Gat, «  Oa  the  AOion  of  Chloride  of  Cyaaofm  on 
Slne-Bttyl." 

JaMaiy  u,  i806. 

A.  RoMMii:!!,  "On  Xylladciac^ a  MOV  Coteofioff  Matter  BstnAcd 
from  Decayed  Wood."  , 

JanasiysOi  i>6t. 
A.  W.IIeniMni."ORttie  Compwtnda  iMmtfk  with  OM  Sulpha* 
cvank  B4«n;  1.011  Ol  Mustard  ofthe  Ethylic  Serici." 
UonahMeU  dtr  Kmieiick  I'TeuaUchen  Attatmait  4»  Wkttiu- 
ckaJUn  su  Btrlin. 
September  and  OAalNr»  Mj. 
HoPMAMK. "  On  a  new  Series  of  tsomm  of  the  Nitrilcs."  "  Coo' 
tribntiona  to  the  Xaowledge  of  Methyl-aldehyde." 

PegfendorfTBilRnii/di  derPhflOt. 
December,  1867. 

C.  BamaLaaaao, "  On  the  Phosphites." 

Annalen  dtt  Chtmti  un4  PharmacU. 
December,  1867. 

F.  Beilstcin,  "On  Xylol  and   it»  Derivatives."     H.  V.  db 

ScHsrrsR,  "On  Sulphydratc  of  Xv]il  (Sulphoxenol)."  A.  Voix- 
RATH,  "On  Chloride  of  Xylol,  Lhhuidc  of  Tolvl,  ani  their 
Derivativca."  W.  Holluman,  "On  Dichloride  of  Xylol  and  Tri- 
chloride of  Xylol."  F.  Bitll.iTr.iN,  "On  NiUox^Iol  and  iu  Deriva- 
tivea."  O.  Dei'MELANDT,  "On  JCylldine  and  its  Derivatives."  E. 
LUHMAXN,  "  On  Dinilroxylol  and  Trinitroxylnl,"  K.  Fittio  and  J. 
KoMIO,  "  (J11  ttli>;bL-nziil  and  Dit-tliylljcr.iiul."  G-  Staulluk,  "On 
the  Constitution  of  Pbcnyl-sulphuric  Acid."  H.  Limpricht,  "  On  tbo 
Amines  of  DcnaytAkehol.''  H.  Wicasuuns,  "On  tto  CoHtitB- 
tion  of  Organic  Acidt  coBtalning  Three  Atoms  of  Carbon.'* 
January,  iS6tl. 

A.  Grahowski,  "  On  the  Tannic  Acid  of  Oak  Bark."  R.  Otto 
and  O.  VON  Grubcr,  "On  Toluol-Sulpburout  Acid."  "On  the 
Baiimation  of  Sulphur  in  Ornnic  Sabatancto  bymoant  of  Chromaie 
of  Copper."  R.  Otto,  "On  Bichlorsulpbobenndo."  B.  Linnbmann, 
"Oa  wc  Preparation  of  the  Fatty  Alcohols  from  their  Prinuuy  Mom- 
bers,"  '*Oa  Artificial  Methyl  Alcohol."  A.  Siersch,  "On  tbo 
Preparation  of  tbo  Fatty  Alcohols  from  their  Primary  Members." 
■  On  the  Transformation  of  Methyl  Alcohol  into  Eth^l  Alcohol."  W. 
Helnii,  "On  the  most  Simple  Process  for  Preparing  GKxolamidic 
Aeida  firom  Monochloracctic  Acid."  L.  Scheffeii,  "  On  Obtaining  a 
Deoblo  Phosphate  of  Zinc  and  Soda  by  Fusion."  A.  von  Flcmmino, 
"Noteon  Sufphochlondc  of  Phosphorus."  H.  Scii\vi;ih»:kt,  "Noicon 
Phosphate  of  Sud.i  .ind  Ammonia,  and  vn  the  St  jiar.i::.  n  rf  i'hm- 
phoric  Acid  from  Oxide  of  Zinc."  K.  Birnhaum,  "  On  the  Corabina* 
lions  of  Ethylene  and  its  Homotofnics  with  Bichloride  of  Plalinnm." 
A.  GuaiL  and  H.  L.  Burr,  "  On  a  Hjdrocarboa  aaalagom  to  Blhy> 
Icne,  obtsiaod  toa  CUotide  of  Hexylidene." 

AmiUti  de*  MiiM. 

w.  Eoossni  **  Nets  w  the  Estimation  of  Salpher  in  lies  aad  boo 

Ores." 

Compter  RenJui. 
January  2j,  ii63. 

J.  Re  I  SET,  "  Chemical  Researches  on  the  Respiration  of  Cattle." 
(Continuation.)  "  Oa  the  iBflaooco  of  Food  on  the  Respiration  of 
Cattle."  "A  Comparative  Study  of  tbe  Respiration  of  Calves  fed  rn 
Milk,  and  Calves  at  Grass  "  "  On  the  Nature  of  the  Gases  of  the 
Hoove  in  Cattle,  and  nn  a  Remedy  for  the  same."  "  Note  on  the 
Produftion  of  Nitric  Oxide  during  the  I'ermcntJlinn  nf  Beet  Juice." 
"On  the  r-iiirnaiHin  of  .\mmotiia  in  licet  Jul^l  L.  Makiokac, 
"On  the  Reduction  of  Niobium  and  Tantalum  Compouoda."  H. 
Daviua,  "  Oa  tl9  BiMaioa  Of  NtoWuM."   U.  Oaaaas,  «<Ba* 
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Notes  and  Querns, — Meetings  /or  ilie  Week, 


oTintfilnAalacyc 


T.  ScBLamm, 

Ution." 

Februiry  lo,  t868. 
E.  BtcQfKiiei., "  Fourth  Memoir  on  some  newly  diKflwrMElMlro- 
Gbemical  ESeCts  of  Capillary  AAion."  Dc-bkunfavt,  "Memoir  on 
•  Nitrogenous  Subttaoce  pouetsini;  greater  AAivily  than  Diastase 
contained  in  Malt,  and  on  the  Prrpnratjnn  an  J  Application  of  the  same 
in  Manufic;uT<-5  ■'  -On  thr  r);-,;il!=tii  :■.  ,.•  Beetroot,  and  on  the 
Fonnation  of  Nitric  Oxide  during  the  Pcrmcntation  of  the  same." 
A-  Chaiveau,  "On  the  NMora  9t  Vacdnc  VinM.— Experimantkl 
IHtcrminalion  of  the  EkmeBts«4ikh  CMUdtuI*  dM  AAitW  Pnadple 
of  the  Virat  of  SnaU  Pos." 

AtmUm  d*r  Chtmit  und  pktnuuk. 
Supptemeiit. 

I.  Vov  Ln«ia.»OiiMMMAa4ft  of  SilMitaf  OfaM."  W.  tdk 
ScWnbiobii,  "A  Iftthod  of  ^Mlalni  Pure  PtaHnmn  and  Indram." 

H.  Kopp,  "On  the  Boiling  Points  of  trie  Hydrocarbuns."  H.  SCHirFf 
"  On  Aldehyde  Baseik."  E.  F.ki.p.nui.vhh,  •  On  the  rr:ativc  COWIIttl- 
Uon  ot  tiM  Bu^ic  aod  Aroylic  Alcohol  of  Fermentation." 

IMMm  de  la  SocUU  Chimiifu$  ttttHt, 
December,  1867. 

DcKTHELOT,  "On  a  new  Thermometer  for  Measun'nR  High  Tem- 
leratures."  A.  ScHCiaER-KESTMSR,  "On  a  Cr>'staltisccl  Stannale  of 
odium."  Befthki  tiT,  "On  Alcohulutc  of  Baryta."  ••  On  the  Oxida- 
tion of  Organic  AciJi  "  J.  H.  CiKAs>.i  ,  "  1  'n  ihc  (,)i;..tuuy  uf  L'lta  con- 
tained in  the  Unnt  l  it  I'l  TMins  SuHtrinj;  frum  Clilutosis. "  Gosimjlo,  "  A 
Mo<li6catio«i  of  Btiussinciiult's  Process  for  Manufafturine  Oxygen  and 
Nitrogen  by  pas^in;:  a  Current  cf  Atmospheric  Air  over  Caustic 
Baryta."  iJoTHr.  "  On  Tcssic  du  Mothay  and  O.  Mari-chal's  Process 
for  the  MinuJacl Lie  iJi  Ow (;cn."  J .^cyCKMAKI,  "  A  new  Process  for 
the  Manufacture  a<  Sulphite  of  Alumina."  A.  Girari>,  "A  Process 
for  the  MMHfcAtiMaf  WliiMLtiid."  Jmnsand  dc  Poktevek.  -  a 
Proccsa  for  tk«  HaauftftOft  of  Tarlarte  Acid  from  Refuse  Crape 
Skin'."  DfSART,  "A  Method  of  Preparinu  Essence  of  Bitter  Almunds 
for  Use  in  Perfumery."  P.  Schi  izenuukgeb,  "A  Method  of  Re- 
making Wasie  Pacer."  Perikr,  Ptisbuz.  Cail,  and  Co.,  "  An  Im- 
proved Method  of  Using  Lime  I'or  the  Preservation  of  Saccharine 
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NOTES  AND  QUERIES. 


BxtratfY  of  Madder.  — Can  any  of  yi  ut  iciJcrs  inform  me  how  the 
CStraA  of  n-.addcr  which  i;.  now  bcini-:  uicd,  li  rr.adc.  — W.  11. 

Estimation  of  the  Sulphur  Acids.— Can  any  rciiicr  iUL-gcst 
method  by  which  NaS.  NaO.SOa^M  be'obtaini.i  from  the  Sicrt  iary,  17.  Bloomsbury  Square.  W.C 


HEETINGS  FOR  THE  WEEK. 


MomiAY.— Royal  Gengrapkied,  8}. 

—       Medical,  8. 

  Philosophical  Club.   Anniversary  Meeting.  8. 

TtuoAV.— Kuyal  Institution,    Dr.  M.  Foster,  "  On  the  OcvclopincM 

of  Animals."  3. 
WemntOAT.— Society  of  Arts,  8. 

  London  Institution.  Annlx-ersary  Meeting,  ij. 

Thursday.— Ro>al,  S}. 

  Royal  Institution.    Profciaor  OdUng,  "  Oo  Cbtnical 

Combine  tioili*^ 
—     Zoological.  AiHuwiMiy  Mettinf,  1. 

  Royal  Society  Clubi  C 

FhmTw— Roval  Institution.  2.  Annul  Meeting.    F.  T. 

Esq.,  "  How  to  form  GoodTute  in  Art,"  1. 
SAIWIMA— Bo^ al  Institution.     ftttmUt  OdHsft  'OO 
Combination,"  j. 


IDatent  Gas  Producing  Mixture. — It  having 

come  to  the  Subocribtrt*  knowledfe  that  eome  individuals  in 
Britain  have  exported  to  Paris,  and  other  Continental  towns, 
quAntities  of  a  GAS-i'KotiuciKC  Mixture,  known  in  Britain  aa 
"  M'Kenzie'sor  Hamilton's  Pati.nt,"  the  Subscriber,  Mr.  B,  Hugo 
Dullcns.  who  holds  Patents  for  this  invention  for  France,  Beldam, 
Holland,  Italy.  Austria,  Denmaric,  and  other  Continental  Countries, 
as  well  as  the  United  Slates,  hercbv  warns  all  parties  against  export- 
ioC  any  of  said  Patented  Maierial,  certifying  those  who  shall  do  so, 
that  not  oalyiriU  tlw  Material  be  confiscated,  but  he  will  proceN 
againit  thta  brnch  pen.iltics  and  damages  at  the  Law  may  award 
to  him.  B.  HUGO  DULLENS,  PiLturich,  NaaiM. 

JAMES  Y.  PULLAR.  ISC 

17,  BrouKhton  Place,  F-dinbur^h, 
Agent  for  Mr.  Dullens, 

Pharmaceutical  Society  of  Great  Britain. — 
.SCHOOL  of  PHARMACY.-SESSION  from  OCTOBER  to 
JULY 

LECTURES.— On  Chemistry  and  Pharmacy,  by  Professor  Red- 
wood.  On  Botany  and  Materia  afcdiea,  bjr  Profewor  Bcntley. 

LABORATORY  for  PraAical  InatrnAion  in  General  and  Phanu> 
ceutical  Chemistry.— DireAcr.  Dr.  Attfield  ;  Assistant.  Mr.  Tildai. 
A  syllabus  of  Instruction  and  partieolars  of  the  ExaminatMMU  Mf 


will  to  ntoh  obNcid  If  m  m 
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dupois  weight.  Our  books  on  Mechanics  tell  us  that  momentum, 
or  "  quantity  olF  notion,"  is  equal  to  the  produft  of  the  quantity  ui 
matter  into  the  velocity,  thus,  M  -  QV.  Now,  suppose  I  lb.  of  matter 
moves  I  foot  per  sec.,  what  is  its  morinic  foeco  or  "  nMnMaMm  *  in 
avoirdupois  ounces  ?— J.  R.  B.,  Davidson  College.  N.C. 

Information  Wanted.  .\  correspondent  at  Halifax,  Nova  Scotia, 
withes  to  be  put  in  communicatum  with  parties  who  would  give 
reliable  information— l.  On  the  best  ways  of  utilising  the  waste  in 
iron-works,  arising  from  the  operations  of  planing,  turning,  boring.  Sic. 
S.  On  the  best  way  of  manufaiJturinK  chloride  of  lime.  3.  On  the  best 
tray  of  manufaAuring  paper  pul;;  irum  wood. 

Palm  Oil  for  Softening  Dyed  Yarns. — Palm  oil  aid  other  oili 
may  be  made  to  mix  with  water  w  ithout  the  UiC  oi  n  Ici^ici,  by  Bubju- 
Cattnc  or  incorporating  with  the  oil  albuminous  substances,  best  yolk 
of  ttfii  tkmg  vitk  a  aoaU  ^MMitjraf  flyMfiM,  aod  muatHmm* 
BOttmon  of  gnfli  nuty  to  utcM:  in  thia  wtyn  inacmn  itoktnintd 
wUch  ma^  be  padually  mixed  with  water,  and  will  form  what  is  called 
an  emulsion,  in  faA  a  mixture  of  water  and  oil,  or  better  and  more 
CorreAly,  oil  minutely  divided  through  water  by  the  aid  of  albumen. 
It  is  a  well  known  faek  that  the  yolk  of  eggs  contains  a  large  quantity 
of  oil  in  its  natural  stale,  to  which  its  colour  Is  due,  and  which  oil  un- 
doubtedly also  assiils  the  forming  of  an  emulsion.— Dr.  A.  A. 

Estimation  of  Chlorine.— .Mr.  Dunn  will  undoubtedly  hnd  in  the 
manifold  published  works  on  Analytical  Chemistry,  Guy  Lussac's 
method,  as  also  those  of  Mohr  and  Wagner,  and  perhaps  he  may  trv  if 
he  likes  Kunge's  method,  which  is  not  so  generally  known,  ami  is 
executed  in  the  following  manner:— Two  grammes  of  the  blcachint; 
powder  to  be  tested  are  well  mixed  with  water.and  Ibe  fluid  so  obtained 
ailcd  with  a  solntioa  of  pmlochlarida  of  iron  flmbly  made  by  dis- 
•elving  o'6  grm.  of  para  iron  wire  in  pare  hydrochloric  acid,  next  pure 
hvJruchloric  arid  m  excess  is  addecl,  and  the  fluid  boiled  in  a  fia^k, 
alter  prcvin!;-,  n.-lrlitrr  n  i  f  a  piece  of  rather  thick,  ptrfetily  clean,  and 
brightly  polo.ht  ;1  slicct  copper,  of  a  weight  of  about  4  grammes  ;  the 
bailing  is  C(  ntir.  jcil  until  the  at  first  darkish  colour  of  the  fluid  has 
hecone  brlKiit  k'<-<.ni  the  copper  is  then  removed  from  the  flask, 
washed  with  distilled  water,  dried,  and  w  eighcd.  A  loss  in  the  weight 
of  copper  of  63-4  =2Cu,  is  equal  to  35  3  chlorine  in  the  bleaching 
powder.  This  method  is  based  on  the  (aft,  that  unrfer  the  conditions 
described,  the  chlorine  of  the  bleaching  powder  first  changes  the 
protochloride  of  iron  into  perchloridc,  which  in  its  turn  is  again 
rsdnced  to  protochloride  by  the  nctallic  copper,  whereby  aonc  oi  the 
latter  becomes  dissolved;  for  ever}-  2  equivalents  of  copper  disadvcd 
to  thia  way  then  ii  1  aqaivalcDt  of  cUortiw  ia  tto  blwcMiigppwJcr. 


The  Scientific  Wonder.  —  This  Instrameiit 
tola  clear  magnifying  power  of  31.000  tinea,  shows  all  Mndeef 

Animalcnlie  in  water,  Circulation  of  the  Blood,  fee  .  &c  ,  Adultcta;-..  n 
of  FoMi,  Milk,  &c..  and  is  just  the  microscope  tha!  e\cr>  S-rc.i  r. 
Denliati  Sdioolmaster.  Student,  and  Working  Man  should  have.  It 
ia  prononnccd  by  the  Press  (and  all  scientific  m«n  irfao  have  accii  it) to 
be  the  best,  cheapest,  and  most  simple  Microscope  ever  invented.  It 
has  twenty  times  the  power  of  the  Coddington  or  Stanhope  Microscope, 
and  is  twice  as  good  as  the  celebrated  Rae  Microscope  fwhich  has  been 
awarded  so  maav  prise  aMdalsk  as  may  be  inferred  trom  the  followiai 
Ictieri  received  uom  Mr.  Rae  luBself  :— 

Carlisle,  December  latb,  (M7. 
Ta  Mr.  McCultoch.  Philooophical  laatrwaaat  Mdnr. 
Sta,— Having  scan  some  of  your  Uiamoad-PlaM  L ansae.  I  vrvlia  ta 
ask  your  tattna  for  auiiplying  aM  with  the  same  per  10  gross,  as  I  coa- 
sidertlieaiBBperiorta  mine.— Yattrs.  Ac, 

RAE  A  Co.,  Opticians,  Carliala. 
I  beg  to  inform  the  Public  that  I  have  M  Agents  anywbara,  and  aD 
pretended  Agents  are  Impostors.  The  above Instnimcnt  can  Only  to 
had  from  me,  in  Birminnli.i--!  Th^'f  .it  a  distance  who  care  for  ia* 
slruction  and  amusement,  liv.  h.i\<:  it  .afc  and  free  by  sample  poet, 
with  book  of  full  instro^ions,  on  receipt  of  ja  Postage  Stani|ia. 

i«rtM»  mJ  leariwewialfc  —at  aw* 


All  persons  wishing  further  partie 
stamped  and  addressed  envelope. 

Address : 

A.  Mcculloch, 

PHILOSOPHICAL     INSTRUMENT     M  A  KBX, 
No.  i3,  BLUCHEK  STREET,  BIRMINGHAM. 

Light  tqual  to  Snn  Light  at  any  Timu  or  PUut 

J-  SOLOMON'S  PATENT  MAGNESIUM  LAMP. 

It  is  adapted  for  Magic  Lanterns.   Cost  per  Hour  Boniingt4ik 
Complete  Apparatus  for  enlarging  Photographs,  £i  0e.  Vm, 

CATALOGUES  ON  APPLICATION  AT 

J.  SOLOMON'S,  la,  Red  Lion  Square,  London. 

MBDAI.  PAKn  »JUH»I1'WH,  S867. 

ethylated  Spirits.  —  David  Smith  Kidd, 

Lieaaaad  Mator.  CeaMMtelal   Stnat  WiaiBilliifc  M.B 
AIM,  FINISH.  PUSBL 'OuTlinaCTTM^ 
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On  the  Manufacture  of  Glass 
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ON  THE  ESTIMATION  OF  SULPHUR  IN  IRON 
AND  ITS  MINERALS.* 
Bjlf.Vr.fiG<lBhTZ, 
PnTcnar  at  the  Falilan  MMag  SduwL 

As  mall  qnintttiMof  lolpliViCven  a  few  ten-thoaundths, 
ne  ndBcteot  to  raider  Iroiit  even  of  CKceUent  quality,  red- 
Aort  aod  onfit  for  oertain  OKt.  it  would  be  very  tueful 
to  be  able  to  ascertain  the  quantity  of  sulphur  which 
e»Bts  in  the  iron,  not  only  with  the  necessary  scientific 
rxaiflnesK  but  also  with  ?.  f  .ci^ity  and  accuracy  suitable 
for  pradlical  wants.  But  it.  the  methods  ordinarily 
employed  for  this  purpose,  especially  on  the  score  of 
facility,  leave  much  to  be  desired,  I  have  been  engaged  for 
several  years  in  improving  the  known  processes,  and  I  wish 
to  communicate  in  these  pages  the  results  of  my  researches. 
I  have  found  in  this  difficult  work,  especially  in  the 
estimation  of  sulphur  in  iron  analytically,  useful  aid  on 
the  part  of  M.  J.  E.  Sieurin,  aadione  other  students  of 
tbc  liioing  School,  but  I  mutt  especially  meotion  the 
frioaUe  eerviccs  of  M.  J.  F.  Lwdbwf. 

A.  D*t«cHoH  c/ tul^kurby  means  cf  ekhrideof  barium, 

I.  Iron.— 5  grammes  of  inm  pasMd  through  a  sieve 
with  apertures  of  o'6  ni.m.,  are  added  to  a  solution  of  10 
grammes  of  pure  chlorate  of  potash,  free  from  sulphate,  in 
300  cubic  centimetres  of  distilled  water,  and  contained  in 
S  flask  of  a  capacity  of  500  c.c.  Cover  this  flask  with  a 
small  funnel  and  heat  the  contents  on  a  sand-bath  to  com- 
plete ebullition;  then  add  gradually  60  cc.of  hydrochloric 
acid  of  the  specific  gravity  I'is. 

It  is  best  to  add  the  hydrochloric  acid  at  first  drop  by 
dmpiiDin  a  burette,  as  otherwise  a  strong  disengagement  of 
m  would  take  place ;  but  in  proportion  as  this  cvolntion 
•miaishea  la^er  quantities  of  acid  may  be  added; 
oidiaaiily  kalf  to  hoiir  ia  nqidsed  for  Ihta  opeiMion,  and 
during  this  thne  the  solution  w^jtt  to  be  kept  in  cotnplete 
ebullition,  so  that  no  sulphuretted  hydrogen  gas  escapes. 
Then  allow  the  liquid  tn  boil  gently  for  five  or  six 
minutes  more.  In  this  way  the  carbon  and  part  of  the 
silicic  acid  remain  insoluble,  and  often  also  a  brown 
Hocculcnt  or  pulverulent  substance  resembling  hydrated 
oxide  of  iron,  which  is  composed  of  a  geic  product 
analogous  to  humus,  which  is  formed  from  the  carbide  of 
iron.  Daring  the  solution  a  little  sulphur  is  also  some- 
times icnraied;  it  swims  on  the  surface.  To  oxidise 
tUs  soloBiir  aind  drive  off  the  chlorine  end  hydrodUortc 
acid  irindi  ase  piesent  in  the  aeltttioii,  it  moat  be  evapo' 
mad  to  dtynaas  hi  a  waier-bath;  the  aideael  the  flask 
sad  the  small  Ibnnel  whidi  corns  It  sbonM  tttwuya  be 
first  well  washed  with  a  jet  of  distilled  water. 

If  there  is  much  sulphur  on  the  surface  the  moment  it 
has  disappeared  the  funnel  should  be  replaced  by  a  paper 
cover.  When  the  solution  has  become  syrupy  the  desic- 
cation Rhould  be  hastened  by  stirring  it  well  with  a  glass 
rod.  Add  to  the  dry  mass  10  c.c.  of  hydrochloric  acid 
and  30  c.c.  of  water,  and  then  leave  the  mixture  on  the 
water  bath  until  all  the  ctyatalaof  chloride  of  iron  are  dis- 
solved, then  add  ahont  ao  cc.  saore  water,  and  coUedt  the 
iaaolHUe  portion  on  a  filter,  washing  it  perfiealy  with 
warn  water.  It  aomctiniaa  happena  thac  during  the 
WMMagtlie  organic  matteta  tamalnhig  00  the  filter  dia^ 
solve  wid  preclpiute  again  In  eentaft  with  the  add 
wlntion,  but  they  are  easily  redissolved  on  boiling  the 
liquid.  Tbc  last  washing  water  uugtit  to  have  no  acid 
reaiftion;  evaporated  and  heated  to  redoasB  OB  platinum 
(oil  it  sbottld  leave  no  trace  of  residue. 


•  Uwittur  Sttmtifiqiu, 


The  filtered  liqtiid,  whose  volume  is  about  50  c.c, 
should  be  rapidly  boiled  and  mixed  with  2  c.c.  of  a 
saturated  solution  of  chloride  of  barium.  (This  amount 
ta  sttfficicat  to  precipitate  the  sulpburie  acid  focned  fioas 
O'X  grm.  of  sulphur).  Afker  oooiing  add  to  the  nixture 
5  c.c.  of  ammonia  sp.  gr.  0*95,  then  stir  well  with  a  glass 
rod,  and  leave  the  whole  to  rest  at  the  ordinary  tem- 
perature for  twenty-fotir  hours.  The  clear  ^^olution  should 
be  decanted  as  completely  as  possible  on  to  a  strong 
filter,  and  the  precipitate  stirred  up  witli  about  20  c.c.  of 
cold  water,  and  then  left  to  hiic\{  until  it  has  quite  settled. 
If  warm  water  is  used  without  having  added  a  few  drops 
of  hydrochloric  acid,  a  little  oxide  of  iron  will  precipitate. 
The  clear  liquid  is  likewise  thrown  on  to  the  filter,  and 
the  operation  is  repeated  several  times  with  cold  water, 
and  then  two  or  three  times  with  boiling  water,  without 
which  precaution  the  sulpbati:  of  baiyu  mil  paas  throo^ 
the  filler.  Finally  coUeft  die  precipitate,  and  waali  It 
cafefiilly  with  warm  water.  The  last  drops  of  this  water 
on  being  evaporated  on  a  watch-glass  ought  not  to  leave 
:r.arf  t(i:in  ,t;ircely  vi.sible  white  ring.  The  precipitate 
ii  iliea  t;ucil,  Jieated  to  redness,  and  weighed.  If  it  is 
coloured  with  oxide  of  iron  it  must  be  washed  with  a 
little  hydrochloric  acid,  dried  in  the  water-bath,  and 
taken  up  with  a  few  drops  of  acid  and  water,  and  then  the 
preceding  operations  repeated  (washing,  drying,  heating,  > 
and  weighing).  If  the  precipitate  has  only  a  feeble  red 
coAonr,  which  is  often  the  case;,  this  latter  operation  will 
be  onnaceaiary. 

100  parts  of  sulphate  of  baryta  contain  34'3  parts  of 
sulphnric  acid,  or  1372  parts  of  sulphur,  u  in  this 
experiment  5  grm*.  of  iron  have  been  used,  each  o*OOI 
grm.  of  sulphate  of  baryta  will  COm^ad  tO  0*00*74 
per  cent  Of  Mlphnr  in  the  ilOB, 


ON  THE  MANtl^ACTURB  OP  OLASS, 


Abiiract  of  A  Leeturt  delivered  at  ikt  Chemieal 
Marth  i^th,  1868. 


Referring  to  the  raw  materials  of  whicii  glais  is  ji^.k!?, 
the  various  qualities  of  sand  were  in  the  first  pl.ice 
described.  The  American  sand  is  considered  the  finest 
of  all  ;  then  that  from  Kontaineblcau  ;  Belgian  next ;  and, 
of  English  samples  tolerably  free  from  iron,  the  deposits 
occurring  at  Leighton  Buzzard  were  in  great  demand. 
This  quality  is,  indeed,  almost  exclusively  employed  by 
the  Messrs.  Chance,  and,  though  of  a  yellowish  tint,  con- 
tains less  iron  than  many  wUter  samples.  Sand  of  a 
atrong  reddish  hue  may  be  aaade  nearly  white  by  calcining 
it  wim  a  saaall  ipaantl^  ttf  comtnoa  salt.  The  Welsh 
sand  is  not  held  of  moea  account,  for  it  seems  to  produce 
glass  in  which  striae  abound. 

With  respedto  the  alkaline  ingredients  for  glass  making 
the  use  of  kelp,  soda  of  allcant,  and  Egyptian  natron  were 
briefly  noticed,  and  the  influence  of  Lc  Blanc's  discovery 
traced.  The  substitution  of  the  sulphate  for  the  carbonate 
of  soda — due  to  Gehlen — tended  to  cheapen  the  glass,  but 
at  the  sacrifice  of  Quality;  for  the  best  kinds  of  plate 
glass  the  carbonate  (soda  ash)  is  always  employed.  For 
the  common  blown  window  glass  the  sulphate  answers 
well  :  it  will  permit  the  use  of  larger  chaiges  of  lime,  and 
the  glass  produced  from  it  is  harder,  tafcea  a  better  polish, 
is  less  liaslc  to  devitrification,  and  to  the  alteration  of  its 
surface  by  what  is  termed**  sweating."  The  addition  of 
carbon  in  the  form  of  charcoal,  or  powdered  anthracite, 
facilitates  the  redudUon  of  the  sulphate,  and  tends  to 
promote  vitrification.  Only  one  atom  of  carbon  is,  in 
practice,  found  sufHcient  for  two  atoms  of  sulphate  of  soda. 
The  objed  of  its  employment  would,  then,  seem  to  consist 
in  furnishing  the  means  of  rkd.;.:iii^n  of  a  part  orJy  of  the 
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alkaline  ralphate  to  the  state  of  sulphite,  and  not  to  sul> 
phlde;  the  decomposition  of  the  sulphate  in  further 

ucilit.ited  by  n  liberal  use  of  carbonate  of  lime,  the  adlion 
of  which  is  noi  clearly  intelligible.  Glass  made  from 
sulphate  of  soda  is  of  a  bluish,  whilst  that  made  from  the 
carDonatc  is  of  a  yeliowish  tint.  Wht-n  an  extra  pale 
cokv.ir  is  desired,  the  carbon  is  kept  at  a  minimum,  and 
the  ledturcr  once  paw,  at  glass  works  in  the  north  of 
France,  an  expedient  pracftised  in  this  diredion,  which 
consisted  in  employing  the  sulphate  in  large  excess,  and 
ladling  off  the  upper  layer  of  this  fused  salt  whilst  the  pots 
Stood  in  the  furnace.  Should  any  of  this  ingredient  be 
accidentally  left  in  the  crucible,  "  sak-bli&tcrs  '*  are  formed. 

The  lime  required  for  the  cracible  cbaigea  ia  introduced 
in  tlie  fotm  of  quick-Une  wlien  carbonate  of  loda  glaaa  li 
made;  but  for  th^-  other  kind  either  chalk  or  llmeitoae, 
preference  btini,'  t;iven  to  the  latter,  probably  on  acconnt 
of  its  contain  ill;';  sonic  carbonate  of  inarjncsi.T.  This 
addition  of  lime  is  in  flint  glass  replaced  by  oxidi?  of  lead, 
giving;  f^riat  lustre  and  rcfradtinp  power,  but  if  made  into 
Ehuet  would  be  full  of  Strix.  Pipeclay  and  al-.unina  are 
Roinetimes  used  in  glass  making,  but  are  not  supposed  to 
Improve  the  quality' ;  all  glass  fused  in  clay  pots  must 
necessarily  contain  more  or  less  alumina,  and  it  has  been 
noticed  that  the  outer  portions  next  the  crucible  often 
ihow  irregularities,  and  occasionally  some  coarse  gritty 
particles  become  detatched  from  the  inner  surface  by 
corrosion  of  the  liner  clajr  under  (he  aAion  of  the  fused 
alkali.  ,  Chloride  of  aodiniD  excepted,  no  apmedable 
amotint  of  alkaK  Is  lost  by  voletiUeatfon  In  the  mmace ; 
at  any  rate,  the  deficiency  from  all  sources  of  waste,  in- 
cluding the  mixing,  decrepitation  on  first  heating,  &c., 
never  exceeds  i  per  cent. 

The  average  composition  of  ditlcrent  qualities  of  glass 
was  staled  to  be  as  fbllows  :— 
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The  use  of  peroxide  of  manganese  and  articnious  acid 
lilasa  making  is  mainly  for  the  putpoae  of  eftcaiog  the  per- 
oxidation of  the  Iron  which  in  this  state  has  far  less 

colouring  property.  The  author  here  pointed  out  as  as 
anomaly  the  circumstance  of  carbon  and  metallic  Oxides 

being  employed  in  the  same  mixture,  but  an  attempt  to 
defer  the  addition  of  the  latter  until  the  carbon  had  done 
its  work  was  only  partially  successful,  since  it  is  difficult 
in  the  last  statjes  to  ensure  a  proper  incorporation  of  the 
iTinterials.  The  Helf^ian  m.anufactureis  are  said  to  ha\e 
discontinued  the  use  of  the  above  metallic  oxides.  The 
pnrest  coloured  flint  glass  is  composed  of  >;and,  potash, 
and  oxide  of  lead.  For  some  kinds  of  optical  gla.^is  a 
portion  of  the  red  lead  is  replaced  by  lime,  and  if  the  lead 
IS  used  in  excess  the  heavy  flint  glass  produced  has  a 
StKmg  yellowish  tiot.  When  much  manganese  is  cm- 
pihqrea  to  correft  the  colour  arising  from  impurities  in  the 
glass  mixture,  there  is  a  tendeneyfor  the  ctass  to  vndcrgo 
ch.mges  of  colour  upon  exposure  to  sunli^t ;  andagreen- 
huuse  roofed  with  glass  in  which  manganese  has  been  used 
will  often  display,  after  a  lapie  of  time,  a  great  Taiic^of 


tints.  Relsfenee  was  then  made  to  Mr.GafSeId'8  experiments 
on  the  adion  of  sunlight  upon  glass,  and  to  the  praAical 

conclusion  arrived  at,  to  the  effect  that  the  alteration  in 
colour  was  solely  due  to  the  ditTerent  states  of  oxidation 
of  the  manganese.  The  lecturer  further  asserted  that  he 
had  noticed  changes  of  colour  in  glass  which  did  not 
contain  a  trace  of  tiiis  metallic  oxide,  and  specimens  were 
exhibited  in  which  the  glass,  originally  white,  had  become 
strongly  tinged  with  yellow.  In  connexion  with  the 
empiuyment  of  Siemen's  regenerating  furnaces  at  his 
works,  Mr.  Chance  stated  the  foKowing  particulars.  The 
cubical  capacity  of  the  glass  furnace  was  about  1800  feet 
(or  ao  feet  long,  10  broad,  and  9  feet  high).  Thh  chamber 
acoommodated  eight  large  day  mBltiS|g-pOta«  each  of 
which  was  cipable  of  producing  two  tooaof  refined  gtaaa  in 
five  and  twenty  hours.  The  saving  on  Icemen's  pun  was, 
firstly,  the  difference  in  cost  between  large  coal  and  slack; 
and,  secondly,  a  more  cleanly  n\anipulat:on,  whereby  a 
superior  product  was  obtained  in  open  pots.  By  way  of 
conclusion  the  lecturer  dcscrihcd  Cioss-i^e's  process  for 
the  manufacture  of  soluble  );l.iss,  and  the  results  of  his 
own  experiments  on  the  fusion  and  devitiiflcation  of  the 
basaltic  rock  known  as  ''  Kowley  Kag."  A  large  slab  of 
the  fused  material,  which  is  similar  to  black  marble,  and 
Other  specimens  of  the  same  devitrifiedi  were  exhibited. 


TEST  FOR  BROMIDES. 
By  SMioaa  J.  H.  DtLL,  U.S.  Aimyk 


In  conductinji  some  invcsiij^ations  during;  ttie  pist  sum- 
mer, on  the  physiological  relations  of  the  halogens,  it 
became  absolutely  necessary  in  the  coarse  of  the  experi- 
ment!!, to  devise  .1  ready  and  sensitive  test  for  bvamllie  in 
the  presence  more  particularly  of  chlorine. 

Any  analyst  will  bear  out  the  assertion — although  the 
books  make  lijrht  of  the  matter — that  itia.a  difficult  thing 
to  recognise  traces  of  bromine  in  the  pfSMttce  of  excess 
of  the  other  halogens.  Thns  in  the  case  stated  above,  it 
was  found  impoafiUa  to  obtain  by  the  ordiaaiy  m^thtrfs 
of  thebooha,a  cectaln  and  easy  necognitian  or  bvomino 
when  eUorinewas  present. 

The  Fresenius  test  solution  of  auric  chloride  produces 
in  faintly  acid  solutions  of  alkaline  bromides,  a  colour- 
ation ranc;int;  from  dark  orange  red  to  light  straw  colour, 
accordin;;  to  the  stfcngtb  of  the  solution.  Iodides  must 
be  out  of  the  way.  (Jhloridt-s,  however,  do  not  intcifere 
in  the  least.  The  foUowm;;  is  the  best  way  of  applying 
the  test  ; — Separate  iodides  by  palladium,  anil  after  getting 
rid  of  excess  of  palladium  by  sulphuretted  hydrugeot 
concentrate  the  solution  to  about  twenty-five  cubic  centi> 
metre!;.  Sele&  two  test  tubes,  of  the  same  size  and  1 
and  colour  of  glass.  Into  one  pour  the  sdvtioa 
pe4^ed  to  contain  bromide.  Into  the  other  pottt 
water,  adding  perhaps  a  trace  of  chknide  potassioaa^'nM 
now  to  ancb  test  tube  a  drop  of  dilodqfdije  add,  and 
then  to  each  eiM  drop  of  awic  chloride  solutioo.  On  now 
comparing  the  two  tubes  particnlarly  in  the  dire<flion  of 
their  long  axes,  a  yellow  colour  will  be  observed  in  the 
tube  containing  the  bromide,  and  made  veqr manifest  by 
comparison  with  the  other  tube. 

The  following  experiment  shows  the  delicacy  of  the 
test  applied  as  above: — One  centigramme  of  potassic 
bromide  was  dissolved  in  one  thousand  cubic  centimetres 
of  water.  Thirty  centimetres  of  this  solution,  compared 
with  thirty  centiroetresof  a  very  weak  solution  of  potassic 
chloride,  gave  a  decided  yellow  colour.  This  experiment 
was  varied  by  dissolving  a  gramme  of  potassic  chloride  in 
two  thousand  cubic  centimetres  of  water,  halving,  and 
adding  one  centigraainR  of  potaasic  brondde  to  the  ono 
hate,  Thirty  centimettca  of  mKh  of  the  two  aolntioos 
now  leslad,  gnvo  ample  tvidsnee  of  thn  ptneoco  of 
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The  mixed  chloride  and  bromide  should  be  brought  to 
the  state  of  salts  of  the  alkalies  if  nct  cssan-,  by  precipi- 
tating with  art;cntic  nitrate,  thorou^lily  washing,  and 
fusingwith  potassic  carbonate.  If  siitiic  carbonate  is  usctl, 
the  subEcquent  reaction  with  tb.e  gold  test  is  not  so  de- 
cided. 

A  test  for  chloride  in  the  presence  of  bromide,  as  simple 
and  delicate  as  the  above,  ts  much  needed.  The  writer 
bM  fottght  long  for  it  but  in  yiM,-^Am,  jfonm.  Sci., 


ON  THS  CH£M1STKY  OF  THE  B£SS£MCR 
PROCESS.* 


hww^y^  rcprrsL'ntinc;  eacli  succisslvo  step  in  the 
Bessemer  process  do  not  appear,  as  yet,  to  have  been 
pttbltshcd.  The  following*  analyses  of  the  raw  material 
and  the  various  produAs  at  different  staj^es  of  this  process 
were  sent  with  tne  manufactured  objedts  to  the  late  Paris 
Exhibition  from  the  Besaemer  Works  of  Nenberg.  in 
Austrhi.  In  the  *h«ence  of  mere  complete  nntiym,  dtey 
may  be  of  some  value. 

The  charge  was  a  good  dark-grey  iron,  weighing  62  cwts. 
?o  Ills,  (Austrian)  ;  it  was  transft-rred  directly  from  the 
blaat  furnace  into  the  converter.  Ulast  wan  applied  for 
tS  minutes  under  a  pressure  of  jo  lbs.  to  the  inch  ;  at  the 
dose  of  this  first  period  a  sample  of  the  iron  was  taken. 
During  the  second  period,  of  7  minutes,  the  pressure  of  the 
blast  was  18  to  19  lbs.  per  square  inch  ;  the  third  period 
lasted  only  3  minutes,  under  about  the  same  blast.  The 
amoant  of  slag  was  « little  larger  than  usual,  probably 
because  of  the  taking  of  samples  from  the  mass.  The 
analyses  of  the  raw-iron  and  of  the  samples  taken  at  the 
doae  of  the  above  period,  gave  the  following  reantta : 

1.  The  iron  t.ikcn  was  dailc'grcv,  graphitic,  containing 
considerable  silicon,  very  little  phosphorus  and  sulphur, 
and  miic!i  manganese;  in  every  respedt  an  excellent 
material  for  the  nessemer  process.  A  small  amount  of 
coppt  r  w  as  present,  but  not  enough  to  either  Msderthe 
process  or  deteriorate  the  produft. 

2.  At  the  clijsu  of  the  first  period  spoken  of,  all  graphite 
bad  disappeared,  partly  by  combustion,  partly  by  combi- 
oatioo  «ntn  the  iron  ;  almost  four-fifths  of  the  Mlicon  bad 
been  separated ;  all  but  a  trace  of  sulphur  had  disappeared ; 
the  amount  of  pbosphonu  remained  nearly  the  Same; 
also  the  total  amount  of  the  copper,  while  its  peteentage 
was  a  little  higher;  much  of  the  manganese  was  tost. 
The  produ(!l  at  the  close  of  this  period  was  a  pare  white 
raw-iron,  containing  not  overmuch  of  carbon. 

3.  During  the  second  period  the  removal  of  the  carbon 
progresses  rapidly,  so  al.so  the  still  remainmj;  jcilicon  and 
manganese  arc  rapidly  disappearing,  while  again  the 
copper  and  phosphorus  remain  almost  the  s:»mf.  The 
prod ud  at  the  close  of  this  perii>d  of  only  ahtnit  seven 
Biinutcs  was  a  good  steel ;  according  to  the  ccmri'>n 
scale,  .steel  No.  3. 

4.  At  the  close  of  the  third  period,  a  steel  No.  7  was 
ohuuned.  The  addition  of  6  cwta.  raw  iron  gave  a 
Bessemer  steel  Ho.  6. 

The  slags  obtained  at  the  varioos  stages  vera  abo 
analysed ;  they  always  contained  a  great  relative  amount  of 
silica,  but,  both  before  and  after  the  second  for  "boiling") 
period,  rcmark.ibly  littli-  of  ferrous  oxidi .  D:irin<,'  the 
List  stages  of  the  prot c;':,  the  percentage  of  manganese 
in  the  slag  decrea^rs,  iu-i  aui  e  most  of  the  mang.inese  is 
removed  m  the  fatit  period,  so  that  the  increase  of  slag 
during  the  last  stages  of  the  process  can  (in!y  add  iron  to 
it,  reduce  the  percentage  of  the  manganese.  A  little 
alumina  and  lime  found  in  the  slag  is  ascribed  to  the  walls 
of  tbe  foraace. 
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I     From  the  composition  of  the  raw  material  and  the  final 

producft,  the  amount  of  the  various  elements  remised 
during  the  process  ii>  obtained  by  the  liiiicrence  of  the 
first  two  quantities.  The  amount  ot  oxygen  necessary 
for  this  removal  may  easily  be  calculated  on  the  sup- 
position tliat  the  silicon  i.s  concerted  into  silica,  carbon 
into  carbonic  acid  (CO;,  piiosphorus  to  phosphoric  acid 
(anhydridel,  sulphur  to  SOj  or  SO3  ;  iron  to  magnetic 
oxide  (Fe,04),  of  which  but  a  small  amount  is  found  in 
the  slag,  toe  greatest  portion  being  blown  out  in  the  shape 
of  »  aed  smolw  (FetO^.  The  fiiUoWiog  table  contains  tlM 
icnki  thot  obtaiiMd : 

KavtroD  Bcwsmrslsri  .  BMslitaf 

lahaa.  tflumsd.  Scmeved.  Oxygtn. 

lbs.  tta.  lbs.  m 

Carbon          iSfi'SS  1*79  S4S*8o  3^73 

Silicon           xa8-g7  rte  y37-t7  139*07 

Phosphorus         3*63  2*40  o'i|3  0*29 

Sulphur              ri3  —  1*13  1*69 

Manganese       22767  7'59  aaoxifl  63*5^ 

Copper                 3*59  5-59  —  — 

Iron  \hy  dif- 
ference) ..    5956  42       54-9^-        525  59  200-22 

Total  ..    ..   6580^     5f6ow      II20-00  7SrS^ 

Pruducinc 
lbs.  of 

Caibon  '  .•  '..  573*53 

Silicon     ..   206^24  SiO, 

PhosphoruB         .i    o'sa  P^Oj 

Sulphur   «*aa  SO3 

Man^'anese     ..  .*    •>   s83*04  MnO 

Copper     ..     ,.     ..  •«  — 

Iron  (by  difTerencc)       . .  y^S'Si  Fe304 

This  amount  of  oxygen  can  be  had  in  43,330  cubic  feet 

of  atmospheric  air,  or  1,140  cubic  feet  per  nunntei  or  660 

cubic  feet  per  cwt.  of  lh«  charge. 
The  supposition  that  the  carbon  burns  to  carbonic 

oxide  (CO)  and  not  to  catbooie  acid  (COs)  seems  to  be 

proved  by  the  speAroscopic  isveatigatioii»«ri4c]egg. 


GRAPHITE  IN  CALIFORNIA. 


The  principal  plumba^'o  deposit  of  Californin,  kno\%-n  at 
the  Eureka  Black  Lead  Mine,  la  situated  on  the  west  tide 
^Tennessee  Gulch,  a  tributary  of  Wood's  Creek,  ahottt 
ti  miles  from  Senora,-the  eauOy  aeat  of  TaolmoiM 
oonnty,  and  about  68  miles  fmm  Stodrton,  the  head  of 
navigation  on  the  San  Joaquin  River.  The  mineral  exists 
as  a  well-defined  lode,  from  20  to  30  ft.  wide,  having  a 
dioritic  fro; 'Wall  on  tho  wc-t,  and  a  soft  day-slate  hanu'irjg 
w.tII  on  the  e.Tst.  'I'lie  trend  of  tliis  lode  is  nearly  north- 
east bv  sfiut}i-\'.  e<t.  and  it  dips  ver>'  irrcgulai  1\-  to  the  east, 
at  some  pl.iccs  being  nearly  vertical,  ant!  at  otheis  nearly 
horizontal.  It  has  been  traced  and  explo;cd  lor  .^.g  oo  ft., 
beyond  which  there  arc  but  faint  indications  of  its  exis- 
tence. The  whole  deposit,  including  the  walls  and  vein, 
is  enclosed  in  the  limestones  peculiar  to  Tuolmune  and 
the  adjoining  counties. 

The  graphite  near  the  surfisce  is  much  contaminated 
with  the  materials  of  the  day-state,  iirhich  rapidly  decern* 
poses  on  exposure  to  the  atmosphere.  ItwastbiscircUm- 
stance  that  delayed  the  development  of  the  mine,  as  it 
was  found  impossible  to  separate  the  caririy  matter  from 
the  more  valuable  phimba!»o.  ;\'iou;  tuo  y(  ars  since  it 
w.18  discnvijred  th.U  the  'graphite  tloated  on  water,  when  a 
simple  apparatus  was  employed,  which  separ.itcs  ne.-.iiy 
100  tons  per  day,  giving  employnunt  to  some  23  l.tiiourers 
to  wheel  the  stuff  from  the  mine  to  the  ari.iKtre,  about 
50  ft.  distant.  This  separating  process  is  not  now  required 
for  in  a  large  portion  of  the  vein  below  the  surface,  at 
depth  of  40  ft.,  the  graphite  is  cut  out  in  solid  blockH,  and 
sacked  without  any  further  pfep«ratioa;  but  it  is  divided 
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by  lenticular  bodies  of  day-date,  a  few  inches  thick,  and 
iO«etimes  extended  for  several  feet.  This  material  ii 
heavily  cliarged  with  graphite,  and  is  washed  in  ofder  to 
•eparalc  it.  At  the  d^tn  of  60  ft.  the  mphite  ia  exceed* 
ingly  soKd  and  hard,  with  a  very  fine  raatre.  The  whole 
material  is  taken  out  between  the  walls  by  an  open 
cattin<; ;  all  found  not  absolutely  pure  is  washed,  the  other 
is  hnpgcd  at  once. 

The  prodiift  of  the  mine  at  present  is  about  i,ooo  tons 
per  month,  but  is  capable  of  an  almost  indefinite  extension. 
The  process  of  separating  the  praphite  from  the  impurities 
is  very  simple.  An  inexpensive  sort  of  large  vat,  with  a 
stone  bottom,  20  ft.  in  diameter,  and  3  ft.  deep,  holds  the 
materials,  which  are  stirred  Op  vf  iron  rakes,  fastened  to 
feur  croM-bara  proi^ing  from  an  upright  shaft,  moved  by 
a  water-wheel,  when  in  motion  a  small  stream  of  water 
Miaea  tntotkia  vat,  an  outlet  to  which  exists  a  few  Inches 
mqillM  aiirfiKe;  throucfa  thia  outlet  die  graphite  passes 
with  the  water,  and  is  Ted  by  spouts  into  broad  tanks, 
where  it  temporarily  subsides,  when  the  dirty  water  is  run 
off,  and  a  large  strtim  if  i  lean  water  forces  the  graphite 
into  a  serici  of  shallu.v  unks,  in  which  it  is  dried  by  the 
sun,  the  whole  process  requiring  about  five  days  to  com- 
plete. The  tanks  and  reservoirs  at  present  used  cover 
r\  i  ral  rca.  The  Ll:I^t  of  prcduClion  of  the  solid  plum- 
bago at  the  mine  docs  not  exceed  4s.  per  ton,  two  men  in 
the  lower  workings  being  able  to  extrad  10  tons  per  day 
of  solid  gri^ite,  in  blocks  of  any  desired  size.  The  water 
llsod  OB  the  nine  costs  but  £10  per  month,  which  sum  is 
nere  than  taalised  hy  gdd  found  in  the  vat  when  cleaning 
np,  thcnt  bdag  a  thin  scant  of  aariferooa  quarta  between 
the  haiiigiitg  wall  and  the  graphite  occasionally  passing 
into  H.  Lunps  of  gold,  worth  from  8a.  to  each,  are 
sometimes  found  imbediled  ia  the  gg^ite.^i>j(i<r'i 
Mining  Rtcord. 


OM  THS 

BMPLOYMENT  OF  SAND  AND  GLASS  PILTBR8 

IN  QUANTITATIVE  ANALYSIS. 

B>  WOLCOTT  GIBBS.  M.D., 
llcBfafdPtofeiiwia  Harai4  Uai«•nit^ 


MuFfictENT  attention  has  not  been  paid  to  the  advantages 
of  filters  of  sand  and  glass  over  those  of  paper,  when 
precipitates  an  to  be  dried  upon  the  filter  at  a  definite 
tampcratore.  By  choking  the  throat  of  a  fonnel  with 
coarse  fivgrnents  of  gtass  and  then  placing  upon  these 
snecesrive  layers  of  powdered  glass  or  sand,  the  upper 
layer  being  of  the  finest  powder,  it  is  easy  to  make  a  filter 
upon  which  almost  any  precipitate  may  t>c  filtered  off  and 
washed  out  completely  v  ithout  the  slif;htest  loss.  The 
funnel  with  its  contents  may  then  be  dried  at  any  tem- 
perature below  that  at  which  the  glass  softens  or  at  which 
the  precipitate  undergoes  chemical  or  physical  change. 
Mr.  t.  R.  Taylor,  who  has  carried  out  this  suggestion 
with  the  greatest  care  aod  thoroughness,  obtained  the 
Ibliowing  rcsnhs  in  three  analyses  or  tartar'Sniedc  i— 
Gnn.  tartar.enietic.  Om. 

I.    0*0917  gave  0-0463  SbaS)  «  36*09  per  cent  Sb, 
It.  o'6236    „    0  3149     „     •36*08  „ 

ni.  0*1766  „  0*0891   „  ™  36*07  „ 

The  formula  requires  35  92  per  cent  (Sb^  120}. 

In  the  first  and  second  analyses  the  precipitated  sulphide 
Was  dried  at  375X.  In  tlie  third,  the  funnel  had  the  shape 
of  a  tube  tapering  at  one  end  and  dilated  in  the  middle 
to  a  sort  of  bulb,  and  the  precipitated  sulphide  of  anti- 
mony, after  dr>-ing,  was  ignited  in  the  filter  tube  itself  io 
a  current  of  carbonic  acid  gas.  This  form  of  funnel, 
which  is  due  to  Mr.  Taylor,  will  be  found  very  advanugeous. 
A  small  common  funnel  may  be  inaerted  into  the  top, 
and  nhfT  diying,  the  tube  funnel  closed  with  n  oorii  m 
vrcighu)^.— ^ffuvirwt  y»mm,  Seunet, 
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Paris,  Afxu,  38,  1866. 

TaMnter.p-E)rtfsftlM  ef  tiie  cotosf&ff  mHr  hm  taaddcr.— Petr  r  • 
leom  in  Galicii  -  Acadcmy  ov  Scisacss.— Ftmasla  irf  miotyMic 
acid  and  equivaknt  itf  motybdeaan<— PiedsMsa  stpaiasyaaopo 

and  IraniforniiHon  into  cyanogen. 

The  medicinal  propef  ies  of  tar-water  administered  e5t» 
ternally  and  internally  in  the  treatment  of  various 
diseases  of  man  and  other  animals  are  well  known.  Up  to 
the  present  time  this  solution  has  not  been  manufadured 
in  such  a  way  as  to  contnin  a  fixed  proportion  of  tar. 
M.  Guyot  de  Grandmaison,  an  intelligent  cht  nust  ha* 
succeeded  in  obtaining  a  ur  liquor  perfedly  capable  of 
mixing  with  water,  and  containing  a  certain  percentage  of 
restnoua  matter.  The  applicatioo  of  his  concentrated 
definito  tar  liquor  has  been  attended  with  the  greatett 
success,  and  this  a«w  preparasioD  has.  accotdiiig  to  s 
report  of  one  of  our  best  praAitioneis,  "camMr  mm  vrnMUt 
latune."  Several  trials  were  made  with  this  article,  fat 
fifteen  public  hospiuls  in  Paris,  with  the  best  resnlts. 
This  is  a  mc  t  n  r  niral  consequence  of  rluii  n  of  tar, 
containing  in  a  small  volume  all  the  aai,x  medicinal 
portions  of  the  tar,  to  the  exclusion  of  the  bitter  cm- 
pyrcumatic  principles  always  disagreeable  to  a  sick  palate, 
and  often  injurious  to  certain  affedions.  No  foreign  sub- 
stance is  allowed  to  enter  that  can  alter,  suspend,  or  com- 
plicate the  expeded  and  precise  effedls  of  the  medicament. 
The  eflfeds  are  produced  by  the  tar  alone,  and  by  no  other 
ingredient.  Starting  from  the  fad  that  two  tablespoonfills 
of  the  liquor,  added  to  a  litre  of  water,  constitute  a  tar- 
water  of  average  strength,  and  always  constant,  it  is  easy  to 
increase  or  diminish  the  intensity  at  will.  Pure,  or  mixed 
with  water,  the  concentrated  tar  essence  can  be  put  to  a 
variety  of  new  utages  w  hich  were  not  available  lor  want 
of  a  convenient  metiiod  of  administration ;  in  fad,  ordinary 
tar-wacer  was  so  slow  in  adtion  that  it  had  almost  been  set 
a.'.idc.  A  number  of  uses  will  at  once  suggest  themselves 
to  medical  men  ;  among  the  uses  to  which  this  new  liquid 
is  applicable,  the  following  may  be  mentioned — the  treat- 
nwnt  of  infe^ious  wounds,  skin  diseases,  small-pox,  neu- 
ralgia, and  rheumatism.  In  the  shape  of  vapour,  the  tar- 
liquor  hn  beea  frequently  used  with  success  in  cases  of 
pulmonary  consumption  and  bronchitis.  M.  £.  Gayot'a 
addreia  is  Rue  des  Francs  Bourgeois,  17 ;  the  succoss  of 
his  preparation  is  well  deserved. 

A  process  for  the  extraAion  of  the  colouring  matter  ot 
madder  has  been  patented  by  M.  Guignot.  This  process 
only  differs  from  that  patented  by  M.  Lcitenberger.  in 
garancine  being  operated  upon  instead  of  madder.  In  an 
exhausting  apparatus,  the  garancine  is  submitted  to  treat- 
ment with  boiling  water.  As  soon  as  the  water  has 
passed  through  the  Alter,  it  ia  replaced  by  more,  until  the 
garancine  is  completely  exhausted.  Each  (quantity  of  hot 
water  that  has  passed  through  is  charged  with  a  large  pro- 
portion of  colouring  matter,  which  is  nearly  pure  ;  by 
mixing  all  the  coloured  filtered  liquors,  and  allowing  the 
solution  to  codi  and  repass  m.  sumciently  long  time,  tho 
coloniing  matter,  previously  Iwpt  dissolved  by  the  beat* 
gradually  becomes  less  ond  less  soluble,  and  at  last  pre< 
cipitatcs  to  the  bottom  of  the  vessel.  The  supernatant 
liquid,  which  is  almost  colourless,  is  decanted,  and  the  de- 
posit thrown  on  to  calico  filters  to  drain,  afterwards  being 
dried  sufiiciently  to  enable  the  colouring  matter  to  be  tran.^- 
portcd  in  commerce,  in  the  shape  of  powder.  Garancine  is 
obtained  by  submitting  ground  madder,  exhausted  by 
water  of  all  soluble  principles,  and  again  dried,  to  treat- 
ment with  concentrated  sulphuric  acid  at  a  temperature 
of  too*.  The  ligneous,  glucous,  and  pedlous  matters  under 
this  treatment  become  carbonised,  while  the  colouring 
matter  is  left  intaA;  washins  with  a  little  cold  water 
removes  the  adhering  acid,  and  matters  which  luive  hem 
rendered  soluble,  ll.  Leitcoberger's  procesi  was  made  to 
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operate  upon  the  madder-root  itself.  He  first  exhausted 
with  water  at  45°,  afterward*  with  boiling  wood  spirit,  and 
tbcie  operations  he  carried  mt  In  ftppantn*  perfeAed 
ud  patented  by  himself. 

Mineral  oils  are  now  found  and  worked  In  other 
teniiies  bnidee  the  l^oiied  States  s  Joat  bow,  Qalfda  U 
iltiaAiog  attentjipn  as  a  vahiabtc  aonrM  for  these  oils, 
lo  West  Galicia,  mineral  oil  abounds  ;  the  principal 
petroleum  reservoirs  in  this  traft  are  found  in  the 
mountains  enclosed  by  Limanowa,  Neusandec,  Grybow, 
Cieskowice,  Gorlice,  and  Sbyszyce,  covering  an  area  of 
about  20,000  heclart's.  The  ground  is  so  charged  with 
mineral  oil,  that  it  frequently  issues  in  the  form  of  springs, 
and  it  alwaj-s  suffices  to  bore  10  or  15  feet  below  the 
MtiSue,  to  encounter  the  valuable  substance.  Despite  the 
primitive  modes  of  extras  ion  employed,  Western  Galicia 
vasaUe  to  eztraA  in  x866  about  268  tons  weight  of 
paboleaai.  Several  American  en^neen  have  visited  the 
coootty;  aoooidlag  to  their  accounts,  the  little  river 
Duajec  has  a  fkir  eunoo  of  becoming  the  European  oil- 
creek.  Geologists  and  aO^neers  who  have  carefully 
eumlned  the  country  on  all  sides,  consider  the  petroleum 
of  Eastern  Galicia  to  resemble  that  of  Canad.i,  while  that 
from  the  western  part  of  the  province  is  almost  identical 
with  Pennsylvanian  oil.  In  this  latter  portion,  namely, 
the  western,  there  are  sources  of  oil  which  the  American 
wells  do  not  yield  in  purity  and  abundance  ;  worked  with 
iateUtgencei  they  would  doubtless  yield  such  fortunes  as 
these  m  America  have. 

At  the  meeting  of  the  Academy,  on  the  13th  of  April, 
the  following  memoirs  were  contributed  : — "  On  the 
famala  of  molvbdic-  add,  and  on  the  eqviyaleBt  of 
awl^pfcdeanra,"  by  M.  Dchraj;  "On  the  prodnftion  of 
paiacwaiionii  and  ha  tranotamation  into  cyanogen," 
By  MM.  Troost  and  Hautefeuille.  "  The  employ- 
ment of  fluoride  of  calcium  for  the  smelting  o(  phos- 
phide of  iron  minerals,"  by  M.  Caron  ;  "On  the 
crystallisation  of  sulphur,"  by  M-  Schiitzenbcrf?er  ;  from 
whom  there  was  another  memoir,  entitled  "  On  some 
rea^ions  giving,'  place  to  the  formation  of  oxychloride  of 
carbon ;"  "  On  the  amides  of  sulphoxyphosphoric  acid," 
br  M.  Chevrier  ;  "  An  addendum,  by  M.  Lccoq  de 
eaisboadran,  to  bis  pmioiia  commimicationa  npon  the 
— peraaturation  of  saline  eolntioB^"  coofielaa  tho  Uat  of 
meca  of  chenrical  intereet. 

It  ia  almoet  SBperflvooa  to  aagr  that  M.  Debnqr'aneBMir 
b  one  of  interest.  M.  Deway  prnared  chloride  of 
Dolybdenum  by  the  direA  aAion  of  chlorine  on  the  metal 
gently  heated ;  the  produd,  distilled  in  a  current  of  dry 
carbonic  acid  (to  eliminate  excess  of  chlorine),  has  a  deep 
green  colour  ;  it  melts  at  194^,  and  boils  at  268 '.  The 
mode  of  preparation  is  similar,  and  the  majority  of  the 
charaAers  of  this  substance  agree  with  a  chloride  of 
molybdenum  to  which  Berzelius  and  others  have 
attributed  the  formula  MCI2.  In  all  probability  this 
loonuls  was  ^ven  to  the  chloride  in  consequence  of  the 
aalDtioat  precipitated  by  ammonia,  yielding  an  abundant 
feadpHate  of  nmliated  binoxide  of  molvbdenam ;  but  the 
Ijii sauna  stUl  m  n  lar^^e  quantity  of  molyh^  add  fai  the 
nttered  liquor  is  easily  demonstrated.  Further,  three 
analyses  of  this  substance  have  given  35  to  35'a  per  cent 
of  molybdenum  :  the  formula  MjClj  requires  exaiflly  35 
per  cent  of  metal,  while  the  formula  MCl^  requires  rather 
more  than  {40  per  cent.  M.  Dumas  has  accorded  to 
molybdenum,  in  his  work  on  the  equivalents,  the  number 
48.  Morereccntly.  M.  Delafontaine  and  M.  Ullik have, not- 
withstanding, used  the  number  46  throughout  their  re- 
•esrcheaonaiemotybdates ;  M.  Rammelsberg  also  found  46, 
in  reducing  molylraic  acid  by  hydrogen,  and  this  number 
ia  generally  admitted  in  Germany.  M.  DdMay's  results 
confirm  tlMMe  of  U.  Dumaa.  He  piepaied  pore  molybdic 
add  by  iuUiniog  it  in  a  platinum  tnoe;  the  aablimation 
cannot  be  effeaed  in  a  porcelain  tube,  linat  molvbdic  acid 
easily  attacks  porcelain  at  the  temperation  of  sublimation. 
The  sublimed  acid  is  extremely  bulky,  and  to  enable  ope- 
rations to  be  made  upon  a  considerable  scale  it  was  neces- 


sary to  transform  the  acid  into  molybdate  of  ammonia : 
this  salt  gives  by  careful  calcination  an  acid  both  dense 
and  free  from  lower  oxides.    The  transformation  of  the 
acid,  which  is  volatile,  into  fixed  red  oxide  ia  eiieded  by 
beating  in  a  enrrant  of  Iqrdrogen  at  the  kweat  poadbi* 
tempentafa  t  lUa  ■adattaai  la  mad*  ia  n  i^aan  trtn. 
Unoer  thcao  dremnatancea  a  little  matter  ia  canM  out 
from  the  boat,  and  forms  a  red  ring  upon  the  sides 
of  the  tube.   This  amount  of  substance  is  appreciable  i 
it   must  be   carefully  withdrawn,  and   treated  succes- 
sively with  nitric  acid  and  ammonia,  and  the  weight 
determined.    The  final  rcduAion  is  effeded  in  a  tubo 
of  unglazcd    porcelain,  at  a  very  high  temperature. 
As  molybdenum  attacks  the  porcelain  wherever  there  is 
contadt,  a  platinum  boat  ia  uwd,  and  tliis  prevented  from 
touching  the  tnbo  by  n  anall  piece  of  platinum  foil. 
Finally,  it  is  neceasanr  to  anrdd  the  use  of  cotiu  andt 
every  thins  capable  of  fnmiahing  gaaeooa  earbidea.  Tha . 
hydragctt  la  porified  by  paaihit  o«cr  n  loaf  cotaam  of/ 
copper  maintained  at  a  red-beat  daring  the  whole  'timo 
the  experiment  lasts ;  it  is  afterwards  dried  with  fused 
potash.    The  porcelain  tube  M.  Debray  makes  use  of 
is  long  and  furnished  with  a  narrow  tubulure,  serving  to 
convey  the  hydrogen.    The  equivalent  deduced  from  the 
amount  of  metal  obtained  from  a  given  weight  of  molyb- 
dic acid  was  in  one  experiment  48*03,  in  another  48^4, 
and  in  a  third  47*84.    The  smallness  of  the  third  number 
is  explained  by  experimental  errors.   The  synthesis  of 
crystallised  molybdate  of  silver  enabled  tbcae  ramhk  to  : 
be  verified.  In  evaporating  slowly  in  a  dark  oven,  a 
strongly  aaunootacal  aohttion  of  molybdic  acid  and  nitrate 
of  aimer,  aag«ll  itfiilar  oAahedral  cryatalaof  moliirMalU  oC 
•Over  were  obtained.  Thia  solntlan  waa  feondtocaatwn 
a  little  more  silver  than  that  required  by  the  hypothesta  j 
M  =  46,  MO,  ^  70.    By  gently  evaporating  to  dryness, 
and  dissolving  out  the  excess  of  nitrate  of  silver,  the 
w  eieht  of  silver  not  precipitated  by  the  molybdic  acid  was 
easily  arrived  at  by  precipitating  as  chloride.   The  results^ 
thus  obtained  showed  M  «  48,  and  M      47*98.   Th«  « 
molybdate  of  silver  waa  ef  cootoa  free  ftom.ammoaia, 
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Chair, 

Mr.  SinEBOTHAM  sent  two  bcautlfullyfinishedjwatef'CoUlW  ' 
drawings,  accompanied  by  the  following  note : — 

"  I  send  you  a  coople  of  drawings  of  the  dry-rot  Aiagw  ' 
MtruUus  laehrymMt,  lawarkably  fine.  Mr.  Lynda,  our 
treasorer,  brought  mo  the  apechneoa,  wUch  >lw  nad  met  . 
with  during  the  demolition  of  some  old  bttildings.  The 
drawings  are  of  the  natural  site.    It  is  very  rarely  that 
such  perfeift  specimens  arc  found,  showing,  as  this  one  \ 
does,  the  curious  strudure  of  the  species,  and  its  con* 
ne(fiion  with  both  the  poK  and  the  giU-beariflg  diviaiona  , 

of  fungi," 

Mr.  Dancer  exhibited  some  sand  ikom  the  sea-shore  at-,/ 
Santos,  South  America.  Thia  aand  waa  icmarkabtv  silvsiy 
in  apfearaace,  a  large  portion  of  it  condating  of  minata  .; 
plates  of  mica,  and  very  transparent  fragments  of  qnatta,  ; 
which  made  it  an  interesting  objefi  Cor  the  poiariacope.  li  . 
was  rich  also  in  ForamimiSn,  afisef  «C  a)palni|«s» Md  . 
fragments  of  Coralline* 

i 
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Molecular  Activity  as  shown  under  the  Microscope* 


"Remarks  on  MoUeuIar  Activity  as  shown  under  the 

Microscope,"  by  J.  D.  Dancl  k,  F.K.A.S. 

The  author  stated  that,  duhng  the  last  30  years,  he  had 
net  with  many  microscopical  observers  who  were  not  ac- 
qaai^ed  with  the  pbcaomenon,  to  which  the  name  of 
lookcidv  wddon  hia  been  given.  This  class  of  micro- 
ampittt  bad  COnluwd  their  attcntinn  to  objeifts  requiring 
arvety  modente  amount  td  mai^^nifying  power,  and  gene- 
rnlly  to  dry  objeL^B  ;  bat  when  their  inveeti^pUions  ex- 
tended to  minute  ohic(fts  immersed  in  fluid  which  required 
powers  of  800  to  I50(j  diameters,  they  were  str.rtU-d  by  the 
appearance  of  partii.li.'s  in  a<fti%'e  motion,  not  moving  in  a 
dired  line,  but  vibratinc:  as  if  attradcd  and  then  repelled 
by  each  other,  some  single,  and  others  in  clusters. 

Mkov  instances  have  come  under  the  author '^^  notice, 
ill  trliwh  theie  objeds  have  been  reji^rded  by  micro- 
tCKvitli  M  aaiiiMlculx.  Thty  have  given  riie  to  many 
vvy  hiyaiuua  apecolatioiiai  some  of  which  are  con- 
iicacd  with  apoDtaaeoua  generation,  these  observers 
would  have  been  saved  nnch  labour  if  they  had  been 
acquainted  with  the  experffflcnta  of  tha  late  Dr.  Boliert 
Brown  on  a.C:\:-r  molecules. 

The  author  docs  not  imagine  that  the  members  of  this 
seAion  are  wholly  unacquainted  with  the  experiments  of 
the  early  microscopi'sts  on  this  subjett.  but  in  the  absence 
of  more  important  mutter,  he  thinks  a  brief  account  of  the 
early  observations  on  these  Fo-called  ndtive  molecules 
may  interest  them. 

The  moving  particlea  bad  been  noticed  by  Leewenhock, 
Stephen  Gray,  Baflba,  and  otbon  vrho  awppoaad  them  to 
be  animated  aaatter. 

In  the  vear  iBay,  tho  iMe  Sr.  Robert  Brmva,  wAakt 
engaged  in  the  microKopioal  investigatioil  of  OOim* 
pregnated  cvulum.  noticed  that  the  pollen  of  the  clarckia 
pulchella  was  filled  with  particles,  which  appeared  In 
adlive  motion  when  immersed  in  water.  These  observa- 
tions were  followed  by  the  examination  of  the  pollen 
of  other  plants,  the  particles  of  which  he  found  to  exhibit 
similar  activity.  For  some  time  he  was  excee<lingly 
perplexed  with  these  phenomena,  and  was  disposed  to 
oeiieve  that  he  had  really  seen  in  these  minute  bodies 
the  supposed  constituents  oc  elementary  molecules  of 
organic  bodies,  first  so  considered  by  BufTon,  Wrisberg, 
MtiUer»  Md  Milne  Edwards,  and  on  examining  various 
aaiflsal  and  vegetable  tiwnes,  whether  living  or  dead, 
he  finind,  as  he  had  expeded.  that  aiSive  ndecolea 
wel«  visible  by  merely  bruising  the  nibsfanee*  hi  wtt^. 

Continuing  his  observatiorw,  he  found  that  particles 
from  a  bruised  specimen  of  fossil  wood  appeared  to 
consist  entirely  of  these  moving  hodies.  I'rom  this  he 
Inferred  that  these  molecules  were  not  limited  to  organic 
bodies,  or  even  to  their  produils. 

After  this  he  proceeded  to  examine  minerals,' simple 
earths,  metals,  and  many  other  substaacoa  too  muntoiOUB 
to  mention,  and  with  similar  results. 

Some  writers  who  commented  on  these  experiments,  but 
who  had  not  caiefitUy  followed  hia  comnmnifations, 
anertcd  that  De.  Brmro  tnagioed  tbeee  particlea  to 
be  anioiated,— and  this  statement  was  generally  believed. 

In  tStg  the  author's  late  father  repeated  many  of  Dr. 
Brown's  experiments,  and  to  prove  that  these  moving 
particles  could  not  be  aninir.lcula?,  he  placed  some  crystals 
and  minerals  in  a  crucible  which  he  subjeded  to  a  red- 
heat,  ground  portions  of  them  to  powder,  then  put  it  into 
distilled  water,  and  showed  the  particles  in  motion  10  hii 
scientific  friends.  It  is  now  well  known  that  all  kinds 
of  matter,  if  reduced  to  sufficiently  small  particles,  and 
placed  in  a  medium  in  which  they  will  not  readily  sinii, 
will  exhibit  dieaa  movemdila. 

Now.  aa  thia  phenomcooo  occurs  io  the  cells  of  plants, 
tilt  Ttflk  of  the  ege,  and  In  decomposing  animal  and  vege- 
table matter,  it  is  not  sarprising  that  the  caHj  micro- 
SCOpists,  and,  indeed,  modem  ones,  shontd  have  mi.<;taken 
them  for  animalculae.  The  parti  )^"  •  '  ■  exhibit  the 
greatest  ai^vity  are  exceedingly  uinutu,  ranging  frcm  I  i- 


io,oooth  to  30,000th  of  an  inch  !n  diameter ;  thev  remain 
aa've  a  considerable  time  if  they  are  nearly  of  the  same . 
specific  gravity  as  the  solution  in  which  they  are  im- 
mersed. One  Mmple  mode  of  producing  them  is  tO  rub  a 
little  ganibotjc  in  water,  on  a  glass  slide,  and  place  a  thin 
f;l.^.ss  cover  on  it,  usin^;  a  rower  of  from  Soo  to  i,2O0 
diameters.  'I'hey  can  easily  l)c  disiinf^uished  with  less 
magnifyinf;  power,  bet  arc  not  so  cfTec^ually  shown.  If 
they  arc  required  for  prolonj;ed  examination,  Dr.  Brown 
recommends  that  the  solutioi.  of  g.-imboge  be  mixed  with 
a  little  almond  oiL  The  minute  globules  of  water  are 
rhu5  sunottoded  by  oU,  and  rapid  evaporation  Is  pre- 
vented. 

The  caaae  of  the  phenomenon  is*  not  yet  s3ti&>.i<ftoniy 
accounted  for.  Some  have  Imagined  that  it  is  the  physical 
repulsion  of  the  particles  when  uninfioenced  by  gnvita- 
tion.  Tl  a  i;hor  has  tried  many  experiments  with 
elcfiricity  and  magnetism  without  success.  He  tbinlce 
that  the  movement  may  possibly  be  COOOeAcd  With  thc 
ab^Jfirption  and  radiation  of  heat. 

Tliose  interested  in  Dr.  Brown's  experiments  and  vh- 
eervationft  on  adUve  molecules,  can  refer  to  bis  re- 
published papers  inVol.  LoftbeBairSoctety^apiiblicA- 
tions  for  1 866. 

After  the  meeting,  slides  contaioiac  sAive  nolecoles 
were  exhibited  to  the  members.  ... 

A  conversation  took  place  on  the  ueservatimi  of  dried 
plants,  in  which  Mr.  Bailesr  stated  that  he  uses  with  sue* 
cess  glue  with  carbolic  acid  for  attaching  them  to  Uie 
paper,  as  a  preservation  against  mites,  pUtCiOgelW'  ItleW 
uystaU  of  the  dry  acid  in  his  cabinet. 


Silvering  Glass  Mirrors.— The  process  we  propose  to 
describe  has  for  its  author  Prof.  Henry  Draper,  of  this 
city,  and  may  be  divided  into  five  operations,  vir.,  the 
cleaning;  of  the  glass,  the  preparation  of  the  silvering 
solution,  the  warming  of  the  !^lass,  the  process  of  silvering, 
and  the  polishing.  The  description  is  for  a  i^i  inch 
mirror,  i.  Rub  the  glass  plate  thoroughly  with  aquafortis, 
and  then  wash  it  with  plenty  of  water  and  set  it  on  edge 
on  filtering  paper  to  diy ;  then  cover  it  with  a  mixture  of 
alcohol  and  prepared  chalk,  and  rub  it  in  saccession  witli 
cotton  flannel,  e.  Dissolve  560  grains  of  RociheUie  oalt 
(taitiMe  of  aodn  and  potaaaa)  in  a  or  3  onneea  oif  water, 
and  filter ;  dissolve  8eo  ^alns  of  nitrate  of  slfver  in  4 
ounces  of  water.  Take  .in  ounce  nf  slroni;  .immc^ni.-i  of 
commerce  and  add  nitrate  solution  to  it  until  a  brown 
precipitate  remains  undissolved.  Then  add  more  am- 
numia  at)d  again  nitrate  of  silver  solution.  This  alternate 
addition  is  to  bo  carefully  continued  until  the  silver 
solution  is  exhausted,  when  some  of  the  brown  precipitate 
should  remain  in  suspension.  Filter.  Just  before  uang, 
mix  the  Rochelle  salt  and  add  water  enough  to  m.-»ke  2a 
ounces.  The  vessel  in  which  the  silvering  i?  to  be  per- 
formed should  be  a  circular  dish  of  ordinan^  tin  plate,  and 
ootted  wiUt  n  ndxttve  of  equal  parts  of  beeswax  and 
rorin.  At  opporite  ends  of  one  diameter  two  narrow 
pieces  of  wood  are  cemented  to  keep  the  face  of  the 
mirror  from  the  bottom  of  the  vessel.  3.  The  ^l.iss  is 
slightly  warmed  by  putting  it  in  a  tub  or  other  suitable 
vessel  and  pouring  in  tepid  water  to  co\'cr  the  ;;l.iss  ;  then 
hot  water  js  gradually  stirred  in.  4.  Carrj'  the  glass  to 
the  silverinfj  vessel,  into  which  the  silverini^  solution  has 
been  poured,  placethe  whole  apparatus  before  the  window 
and  keep  up  a  slow  rocking  motion.  Leas'e  the  mirror 
in  the  liquid  20  minutes  or  half  an  hour,  and  wash  with 
plenty  of  water.  5.  When  the  mirror  is  perfeAly  dry, 
take  a  piece  of  the  softest  budcskin,  stuff  it  with  cotton, 
and  go  gently  over  the  whole  lilver  surface  to  condense 
the  silver.  You  may  use  aome  of  the  finest  rouge.  The 
best  stroke  is  a  motion  In  small  circles ;  rub  an  hour. 
The  tliic!  r-  -  of  the  silver  thus  obtained  is  about 
200,oooih  ui  an  inch. — Hcieutific  American. 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


New  Sjmtbeais  of  Alcohols,  and  Chemical  Struc- 
tDie  of  Ethylene. — Butlerow  and  O&sokin  have  aded 

redwli^ycoliodbydrin  with  xindcmeUiide  and  ethide 
a  rnw  of  olrtatning  alcohols,  from  the  nature  or 

which  conclusions  might  be  drawn  as  to  the  chemical 
stxuchire  of  ethylene  present  in  the  iodhydrin.  The  re* 
■Aioa  proceeds  in  the  following  two  stages 

«nd,  ^ 

<S?4>)  +        -  §?nf  }^  +  «»»^  • 

By  decomposing  the  compound  last  fbnned  with  water, 
the  alcohols  are  obuined,  and  th^  wwe  found  to  be 
laeoodary  (iso-)propylie— when  sincic  mediide  was  used 
— aod  seconda[iy  butylic  alcohol— in  the  case  of  zincic 
cthide.  It  would  follow  from  these  expchmcots  that 
the  Mmftnie  of  ethylene  is 


GH 


ii} 


at.  however,  aU  other  veaftkms  of  etlqrlem  lead  to  the 

iotanJa 

it  is  supposed  that  in  the  present  iosteiice  its  strnftore 
duiagca  trom  the  latter  to 

-{ZtlHchr.  Chetn.,  N.F.  iii.,  680). 

Silvering  of  Glass. — lAch'm.  After  a  long  scries  of 
esperinients,  the  author  finally  adopted  the  foIIowin<r 
preceas  for  silvering  glass.  the  solutions  cmploved 
Bie:— I.  Qoe  part  of  rosed  argentic  nitrate  dissolvecf  in 
10  of  water ;  II.  (a)»  commercial  nitric  acid,  free  from 
ddsdne,  rieoMUeed  iirith  nmniome  sesquicarbonate,  and 
dotted  t6  sp.-  gr.  S'tis ;  or  (b)  242  gr.  ammonic  Sulphate 
dbsolved  in  isoo  c.c.  water  (sp.  gr.  1*105  to  fro6); 
III.  Solution  of  .sodic  hydrate  sp.  gr.  i'050  prepared  from 
sodic  carbonate,  free  Irom  chlorine;  IV.  50  grm.  white 
rogar  candy  dissolved  in  little  water,  3"i  gr.  tart.iric  acid 
added,  the  niixlvire  kept  boilini^  for  one  hour,  and  diluted 
to  500  c.c.  ;  \'.  2'S57  ^r.  dry  ciipric  tartrate,  covered  over 
with  water,  and  solution  of  sodic  hydrate  gradually  added 
till  solution  has  taken  place,  and  solution  made  up  to 
500  c.c.  These  solutions  are  mixed  in  the  following 
proportions : — xst,  14  vol.  01  1.,  lu  vol.  of  II.,  aqd  75  vol. 
of  99  vol.  of  (A)  tUwriMg  toluHoH  i  and.  irol  of  IV., 
I  voL  of  v..  and  8  vol.  of  water  —  10  voL  of  (0)  nducing 
tdutioH.  The  silvering  mixture  is  then  OMde  by  diluting 
50  vol.  of  the  silvering  solution  (A)  with  from  250  to  300 
wl.  of  water,  ar.d  adding  10  vol.  of  the  reducing  Solution  (B). 
If  ammonic  ?.ulphate  has  been  employed  for  solution  (A) 
the  liquid,  after  mixint^  the  three  in-^rcdicnt«,  must  be 
allowed  to  stand  three  days  before  being  used ;  the  clear 
liquor  may  then  be  dcawa  ofr.<-(4im.CiMH.PAcriii.Si(;^ 

v..  257.) 

On  some  Compounds  of  the  Toluol-group. — 11. 
Limpricht  and  H.  Schwanert.  Toluylene  C14H1J  is  con- 
verted into  dibcnzyl  Gi^Hm  by  the  adUon  of  iodhydric 
acid.  It  combines  with  bromine  to  Gt4H,jBra,  which  on 
distillation  or  treatment  with  alcoholic  potassic  hydrate 
chaises  to  bromtoluylene  €i4HixBr.  This  again  com- 
tisM  with  bfoniae  Spitting  a  ciystalliae  body  Ci^HnBrj. 


Continued  a&ion  of  alcoholic  potassic  hydrate  removes 
the  whote  of  the  bromine  with  formation  of  tolan  ^i4Hm, 
a  well  crystalliaing  hydrocarbon  isomeric  withanthmcene. 
Tolan  fonns  the  hronid«6i4HioBr4.  which  u  reeonveited, 
to  6T4H10  by  afcoholie  potasiie  hydrate.  Bromtoluylene' 
shows  the  reaftion  of  the  bromide  of  a  diatomic  aloohot  { 
with  argentic  acetate  toluylentc  acetate 

is  produced,  and  this  is  converted  by  means  of  alcoholic 
potassic  hydrate  into  toluylenic  alcohol  which 

i>i  identical  with  2iBin*sb|jd|iQbeB«oiae»->-<w*i^(Ar*^^* 
N.F.  iii.|  6m). 


NOTICES  OF  BOOKS. 


Tea.  By  E.  F.  BaMBaa.  Loadon :  Lopgnane.  zB88. 

The  author,  who  has  lived  for  some  years  in  the  tea- 
producing  distriifts  of  .\sia,  h.T;  produced  a  very  readable 
little  book.  He  first  goes  iiuo  tiu  historical  part  of  the 
subject  ;  then  he  discusses  fully  the  cultivation  of  the 
plant,  and  the  manipulation  the  leaf  undergoes  before  it 
oecomes  an  ai'J^Ie  of  conimerce,  and  explains  what  con- 
stitutes the  diiiierence  between  the  three  classes  into 
which  tea  may  be  divided >-iPlMiMy  PUott  Tm, 
and  Black  Tea. 

It  is  a  great  pity  that  a  writer  who  is  so  fiilly  conversant 
with  his  sobbed  should  not  confine  himself  to  that  with 
which  he  f  s  nuniliar,  but  should  diminish  the  trustworthy 
charaAerof  his  book  by  speaking  authoritatively  on  matters 
concerning  which  he  appears  to  be  profoundly  ignorant. 
The  sedlion  in  which  Mr.  Bamber  explains  tli^  c!, ministry 
of  tea  is  remarkable  as  showing  the  unhesitating;  manner 
in  which  a  writer  ignorant  of  the  veriest  elements  of 
chemistr>'  will  criticise  the  results  obtained  by  one  of  the 
leading  chemists  of  the  day.  Speaking  of  Tbeiae.MK> 
Bamber  writes : — 

"Tbeine  cannot  he  produced  artificially.  'Water 
decomposes  this  compound  easily,  and  Hydrochloric 
Acid  evaporates  from  it  in  warm  air,  so  weak  a  base 
is  Theiae.'  In  tefctriog  to  Mulder's  fftalyuh  it  will  be 
remarlced  that  Hniiatic  Add  eztrafts  form  aeody  one* 
fifth  of  the  whole  wei^t  of  Tea;  and  Muriatio  Acid  and 
Hydrochloric  Acid  arc  synonymous  terms." 

The  followin^j  passage  is,  in  our  cjpiniuu,  inimitable  : — 
"  Mulder's  analysis  is  considered  the  hot  that  has 
been  made  of  Tea.  It  appears  not  to  be  a  very  good 
one  ;  for  Muriatic  .Acid  has  a  stron;^  sour  taste,  and  if 
Tea  had,  one-fifth  of  its  total  constituents.  Muriatic 
Acid  Extratfl,  it  should  have  a  strong  sour  taste,  which 
it  has  not  ;  probably  the  Theine  in  the  Tea  which  he 
analysed  had  turned  into  .Muriatic  Acid.  As  a  pro* , 
portional  analysis,  Mulder's  can  carry  with  it  but  little 
.-.lubority,  for  the  totals  of  the  narts  of  each  of  the  Teas 
disagree.  Still  it  has  its  use*  tor  where  Mulder  sutes 
that  there  was  00  trace  Of  a  constitneoti  probaUy  there 
was  none." 


The  Inducforiiim'or  Induction  Coil.  Rv  IlrNRY  M.  MOAB* 
Ph.D.,  l-.R.S,    London :  Churchill  &  Sons. 

VVii  noticed  the  first  edition  of  this  useful  little  volume 
on  its  .Tppearance  in  1S66.  It  f^ives  us  pleasure  to  have 
the  opportunity  of  here  recording;  the  if^suc  of  the  third 
edition,  containing  several  additions  and  improvements. 
Amongst  these  wc  notice  a  description  of  Wheatstone's 
and  Sicmcn's  automatic  or  self-charging  eledro-magaM* 
and  the  ingenious  method  of  utilising  the  current  energy 
evolved  by  these  machines  in  the  modification  consUuAed 
by  Mr.  Ladd.  Dr.  Noad'i  deecriptioft  of  the  somewhat 
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The  Inductorium^  or  Induction  Coil. 


1  CnwtCAL  H>««, 

t    May  t,  tm. 


nm,  Ac.  For  this  purpose  an  apparatus  wai  made  ai 
follows : — "  Thirty  plates  of  thin  glass  i8  in.  by  gin.,  each 

?»late  being  coated  with  tinfoil  on  one  side  and  separated 
rom  those  next  it  by  slips  of  glass  placed  along  two 
edges  so  as  to  leave  a  series  of  thin  broad  channels,  for 
the  passage  of  the  air  to  be  ozonised,  each  coating  being 
alternately  conneded  together  in  a  similar  way  to  a  con- 
denser of  an  indutftorium  ;  the  whole  is  then  placed  in  a 
well-made  box  thoroughly  protefted  with  shellac  to  prevent 
the  ozone  ading  upon  the  wood  ;  the  box  is  left  sufficiently 
long  to  allow  of  two  openings,  one  at  either  end  beyond 
the  glass  plates,  for  the  passage  of  a  current  of  dry  air; 
the  ends  of  the  box  have  glass  plates  inserted  for  obser- 
vation. The  area  between  toe  plates  in  the  above 
Fio.  I. 


complicated  principle  involved  in  thete  machines  it  lo 
clear  that  we  aie  induced  to  quote  it  for  the  benefit  of  oar 
readers. 

On  page  3a  he  writes :  "  In  this  curious  contrivance  the 
terminals  of  a  revolving  armature  are  (with  the  inter- 
vention of  a  commutator,  to  change  the  direftion  of  the 
alternate  induced  currents)  placed  in  connexion  with  the 
terminals  of  the  elctflro-magnet  coil.    Now  if  the  iron 
body  of  the  eleftro-magnet  were  absolutely  free  from  mag- 
netism, no  adtion  would  issue  from  the  rotation  of  the 
armature ;  but  praftically  that  is  never  the  case,  for  the 
nuss  of  iron  is  never  absolutely  pure  and  soft ;  it  con- 
sequently always  retains  a  small  portion  of  the  magnetic 
polarity  which  was  last  induced  in  it,  by  the  transmission 
of  an  eJedric  current  through  its  coil,  conse- 
quently on  the  first  semi-rotation  of  the 
armature,  a  minute   induced   current  is 
evolved ;  but  this,  in  consequence  of  the  con- 
nexion described,   is    returned    into  the 
eleftro-magnet  coil,  and  slightly  exciting 
the  clc<aro-magnet,  a  slightly  stronger  in- 
duced current  is  delivered  by  the  armature, 
during  its  second  semi-revolution  ;  and  so 
on  successively,  until  the  currents  induced 
in  the  rotating  armature  acquire  a  very 
high  degree  of  energy.   If  the  primary  cojl 
of  an  inductorium  be  now  interposed  in  the 
circuit  as  in  Professor  Wheatstone's  appa- 
ratus, sparks  of  considerable  length  may 
be  obtained  between  the  terminals  of  the 
secondary  coil ;  or  a  certain  length  of  plati- 
num wire  will  become  incandescent.  It 
may  here  be  remarked  that  as  the  energy  of 
the  induced  currents  is  augmented,  the  re- 
sistance of  the  armature  to  rotation,  and 
consequently  the  amount  of  dyamic  energy 
necessary  to  rotate  it  is  similarly  augmented. 
This  fadt  presents  a  strong  confirmation  of 
the  theory  that  an  eleAric  current  is  merely 
an  undetermined  form  or  mode  of  energy,  and 
that,  by  the  mediation  of  the  machine  here 
described,  dynamic  is  converted  into  cledlric  energy." 

Mr.  Ladd's machine  is  similar  to  the  above:  he  employs 
a  second  armature,  placed  between  the  contrarj,-  ends  of 
the  plates  which  constitute  the  eled^ro-magnet,  in  which 
an  equal  current  is  induced  as  in  the  armature  already 
described  ;  this  latter  current  may  be  utilised  ta  any  le- 
quired  manner. 

Mr .  Ladd  has  allowed  us  to  use  some  of  the  very  beautiful 
wood-cuts  which  adorn  this  book,  to  illustrate  his  dynamo- 
magneto  machine  which  gained  the  silver  medal  at  the 
Pans  Exhibition,  1867.  In  this  machine  (Fig.  i),  theends 
A  of  the  cledlro-magnets,  B,  are  firmly  screwed  to  two  pairs 
of  iron  prolongations,  c,  forming  two  cylindrical  cavities 
in  which  the  two  armatures,  m,  h,  are  rotated  in  the 
tame  direction  by  two  bands  passing  over  a  common 
amm.  The  armature,  «,  returns  its  currents  into  the 
eledlro-magnet,  while  the  currents  from  m  axe  utilised, 
as  in  producing  the  ele^ric  light  between  the  carboo 
termiQatt,  o. 

In  another  form  of  the  apparatus  construded  by  Mr. 
Ladd,  the  two  armatures  of  the  former  are  combined  in 
one,  and  the  coils  are  wound  at  right  angles  to  each  other 
as  shown  at  a  and  b  in  Fig.  2. 

Of  these  coils  the  shorter,  b,  feeds  the  eledro-magnet, 
and  the  longer,  a,  furnishes  the  utilised  current. 

The  results  to  be  derived  from  these  dynamo-magneto 
machines  are  always  in  proportion  to  the  power  expended, 
and  the  only  limit  appears  to  be  the  rapidity  with  which 
the  armatores  can  be  rotated. 

^^r.  Beanes's  ozone  generator,  of  which  so  much  has  obtained;  U  It  essential  that  (be  alf  abotiM  be  COM to 
been  heard  and  so  much  more  is  expeded,  is  here  de-  properly  ozonise,  but  a  moderate  amount  of  heat  after* 
scribed.  The  objed  for  which  it  was  made  was  to  pro-  wards  does  not  afleA  it.  The  pipes  conveying  the  ozone 
duce  ozone  in  >-ery  large  quantities,  so  as  to  apply  it  to  |  should  be  of  lead,  tin  or,  glass  ;  there  are  but  few  other 
commercial  purposes,  such  as  decolourising  sugar,  oils,  substances  that  are  not  aifeded  \fy  it." 


apparatus  was  about  14  square  inches ;  the  two  terminals 

of  the  coatings  are  insulated  through  the  box,  and  when 
connedled  with  a  good  indudtorium,  a  glo\ving  discharge 
will  be  seen  between  the  plates  of  glass,  and  as  one  dis- 
charge is  sufficient  to  ozonise  the  air  at  that  instant  be* 
tween  the  plates  it  is  evident  that  a  very  rapid  blast  can 
be  sent  through,  and  an  enormous  quantity  of  ozone 

Fio.  a. 
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Organic  MatUr  in  Water. 


BraithvaiU't  Rttrosftct  of  Medicine.    Vol.  Ivi. 

For  more  thu  a  quarter  of  a  century  this  most  useful  com- 
{QMiMliasnndfliedfoodMrvice  to  the  medical  profeiaioa. 
Tbe  present  volume  contains  no  fewer  than  aiz  Mpert, 
mongst  others  firom  the  authoritative  pens  of  Litter, 
ftnne,aiid  Sir  J.  Y.  Siiiuison,  "On  the  AmSkUioa  of 
CSobolw  Acid  to  Fradlicai  Surgery."  Whether  according 
to  Pasteur,  carbolic  acid  a€ts  by  destroying  the  septic 
organisms  which  probably  in  myriads  infest  the  air  of 
hospitals,  or  whether,  according  to  his  antagonist 
Poucbet,  it  operates  in  some  undetermined  manner,  by 
preventing  oxidisable  matter  passing  Into  a  putrid  con- 
dition, certain  it  is  that  this  agent  is  efieding  a  beneficent 
Itvolution  in  surgery.  A  large  proportion  of  the  disasters 
and  deaths  which  arise  from  compound  fractures,  wounds, 
and  amputations,  is  caused  by  the  decomposition  of 
Uood  and  slotigbs.  The  evidence  coataioed  in  this 
itUOSpefl,  shows  that  carbolic  add,  poperlj  employed, 
fRveati  thii  eomiptiag  cfaaage»  and  warrants  the 
«M«ction  that  tbe  baioD  which  dieiiiittiy  has  conferred 
OBMdteiM  will  avert  a  aieBiureleM  anuwnt  of  aoffsring 
aad  death* 


CORRESPONDENCE. 


OROANtC  MATTBR  IN  WATER. 

To  the  Editor  of  the  Chemiinl  Ntws. 

Sir, — A  tittle  consideration  of  the  aftion  of  permanganate 
of  potash  on  organic  matter  will,  I  think,  show  the  fallacy 
of  the  supposition  that  the  quantity  of  a  standard  !^olutlon 
used  is  in  diredt  ratio  to  the  weight  of  organic  matter 
present  in  water ;  unless  we  come  to  the  unwarranted  con 
elusion  that  tbe  organic  matter  in  water  is  bomogcneou:^. 
Suppoee  two  waters  contain  exadly  the  seme  weight  of 
organic  matter.  W  say,  and  that  this  wei^t  is  distributed 
among  the  elenients  carboiii  hydrogen*  oxygeiii  and 
nitrogen,  !n  sach  a  manner  that«  in  the  one  cese— 

W-^C+fH+rN+iO, 
and  in  the  second  case— 

Suppose  that  the  permanganate  exerts  its  full  oxidising 
aftion,  so  that  all  the  carbon  is  changed  into  carbonic 
acid,  and  all  the  hydrogen  into  water.  Let  O  denote  the 
quantity  of  oxygen  required  in  the  first  case,  and  O'  the 
quantity  in  the  second.  Then,  if  0"  denotes  the  quantity 
of  oxygen  contained  in  each  measure  of  the  standard 
idntion,  we  shall  have  Piy'aO  and  P'0">^0',  where  P 
denotes  the  number  of  meaMwea  used  in  the  first  case,  and 
P'  the  number  in  tlie  aecond  case.  We  eball  tbca  have 
the  ibllowtng  equations  :— 

PO"  =  (^C  X  2J +j  H  X  S;  -iO, 
Md  in  the  second  case — 

P'O"  » (/'C  X  a| + H  X  8)  -  j'O. 

According  to  the  permanganate  method  of  estimation, 
we  should  nave  the  equation  PP.  .ind  consequently, 
PO"  =  P'0".  A  result  which  is  verj'  remote,  and  w  hich 
evidently  requires  the  extraordinary  supposition  that, 
whilst  the  total  wei^t  of  organic  matter  remains  the  same, 
tbe  four  quantitiee  vaiy  so  among  themeelves,  that  the 
quantity  of  oxygen  consumed  remains  constant.  For  the 
aalte  of  the  Bin^icity  of  the  example,  suppose  that  the 
offuiic  matter  consist  of  caibon^and  hydrogen  only,  and 
that  two  waters  contain  each,  in  an  efraaflralk,  5  gr.  of 
organic  matter,  distributed  as  follows  :—)n  the  first  case, 
3{  gr.  of  carbon  and  gr.  of  hydrogen ;  and  in  the  second 
ca  r  4  p^.  of  carbon  sad  t  p.  of  hydrogen.  Our 
equations  would  be — 

P(y-4txsi+(  xS-t  17*14. 


Thus  the  nttmlter  of  dttieee  of  permaasanate  nsed  in  the 
first  caM  wotild  be  to  the  number  used  in  the  second,  as 

20  :  17  ;  and  it  would  be  inferred  th.it  the  quantities  of 
organic  matter  were  in  this  ratio,  whereas  the  we:i;hts 
were  equal.  If,  on  the  other  hand,  the  permanganate  of 
potash  does  not  excftiie  its  full  oxidising  power,  but 
reduces  the  organic  bodies  present  to  fs  rr  1  less  com- 
plexity, it  is  evident  00  rettance  can  be  placed  upon  an 
agent  of  aneh  nncertaiit  mBinmi—l  an,  fa., 

)  \MKS  BOTTOMLSTt  B.A. 

Queecwood  College,  near  Siocfcbridsc,  Hanta. 
Afnl  ssnd,  iSM, 


PERltANOANATE  AS  A  SANITARY  WATER-TBST. 

To  Ih*  EdiioF  efiht  CktmaU  Nau. 

Sis, — Owing  to  the  Easter  holidays,  I  have  been  unable 
sooner  to  make  answer  to  the  remarks  which  have  been 
addressed  to  me  in  the  CkHIKAL  HbWS,  by  Mr.  SpeaMT 
and  Professor  Attticld. 

To  the  former,  I  would  reply  that  I  was  well  aware  of 
the  fallacious  indications  which  the  presence  of  iron,  in 
solution,  in  water  may  occasionally  cause  permanganate 
to  give :  but,  as  I  was  not  recammeoding  that  substance 
for  analytical  purposes,  bat  snsfsly  M  a  sanitsty  water* 
test,  weli  suited  for  popular  «se.  Mid  did  not  pretend  to 
give  diiedions  for  its  employment,  and  the  conedtion  of 
possible  errors.  I  did  not  consider  it  neoeisafy  toatlwleto 
them.  To  prove,  however,  that  I  had  not  overloofced  tbhl 
source  of  fallacy,  I  will  quote  a  paaaaee  titm  a  communica- 
tion of  mine  on  this  subjeA,  which  appeared  in  the 
British  Medlcci!  ymimal  of  the  15th  of  February  last. 
'*  The  presence  of  deleterious  orjran^c  impurities  in  water," 
I  s.iid,  "will  rarely  or  never  fail  to  he  detected  by  1  ic 
addition  of  permanganate  ^cdution.  Other  less  d.ingeroust 
or  innoxious  oxidisahle  matters,  .is  iron,  for  instance,  may 
no  doubt  occasionally  cause  a  comparativelv  inolfensive 
water  to  be  suspctkcd  of  being  luirtfjl  ;  b\it  it  is  b.irely 
posnibie  that  when  really  dangerous  matter  of  organic 
origin  is  present,  the  permanganate  will  allow  it  to  escape 
deteAion.  It  may  leave  comparatively  untouched  other 
organic  matters,  but  these  inll  sssutedly  be  the  nuwi 
sound  and  stable  substances  wMch  aie  inciqMble  of  pnh 
ductngths  *borriblereiults*  that  are  sometimes  occasiMNd 
bynnseand  and  decompodng  matters." 

When  iron  is  present  in  such  quantity  as  to  cause 
erroneous  indications,  it  will  usually  be  detected  by  the 
p.-ilate.  The  taste  communicated  to  water  by  even  very 
minute  quantities  of  iron,  is  one  which  most  people  would 
at  once  recognise.  This  source  of  error  being  known, 
nothing  is  easier,  for  a  person  possessed  of  only  a  smatter* 
ing  of  chemical  knowledge,  than  to  determine  v/hcther  the 
decolouration  of  the  permanganate  arrises  from  iron.  But 
the  grand  objedt  of  a  popular  water-test,  so  far  as  organic 
matter  is  concerned,  is  to  afford  the  public  a  ready  and 
simple  means  of  deteding  and  rejeding  water  that  may 
prove  prejudicial  to  healUi.  This  the  petmanganate  test 
satisfactorily  accomplishes.  If  its  use  may  sometimes  lead 
to  the  temporary  reje^ion,  as  unwholesome,  of  water 
chsned  witn  oouing  worse  than  iron,  tbe  mistake  will  bn 
<»  the  safe  side,  and  can  newer  gNe  rise  to  injnriont 
results. 

The  popularisation  of  the  permanganate  test  would 
assuredly  tend  t'  >  pi  t  an  end  to  the  occurrence  of  those 
outbtcalis  of  tatai  disease  which  are  caused  b^-  the  uf^e  of 
polluted  water;  and  if  this  result  were  obtained  at  the 
expense  of  the  occasional  rejecflion  of  an  innoxious  water, 
it  would  be  vePi'  cheaply  purchased.  But,  what  is  more, 
the  popular  use  of  this  substance  would  not  only  prove  an 
effeAual  safeguard  against  those  accidents  to  the  public 
health  which  arise  ^om  the  use  of  befouled  water,  but 
WOnld  afford  the  means  of  extemporarily  purifying  such 
water,  and  rendering  it  fit  for  eonatunption.  Water  that 
has  been  tteated  by  perroaaganate  will  be  found  to  be 
depti^  of  p.t»scible  matter.  ^^^^^Q^^i^ 
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wtUer,  after  purification  by  this  mcana,  is  not  liable  to 
Wcome  offensive.  PeraJHiCIUiate  solution,  therefore,  is 
not  only  of  gnat  value  mm  s  popular  teat  for  polluted  water, 
bat  a  aafe  and  lefiaUe  incaaa  of  freeing  pobibl«  water  6nm 
dekteriotta  patteicible  natttt. 

To  ProfeMor  Attftdd,  I  would  reply  diat  T  un  quite 
ready  to  admit  tfi.nt,  insti*ad  of  having  proposed  a  new 
method  of  dctedting  orijanic  poilution  of  water  by  the 
olfa^ory  sense,  as  1,  it  ^ct'ins,  erroneously  put  it,  he  has 
merely  suggested  an  improved  me.ms  of  rtncUritii;  ilic 
nose  a  more  efficient  detective.  .\s  st.Ui  cl  in  u'.y  furmer 
communication.  I  con<iider  Professor  Attt'iold's  suggestions 
on  this  subjed  well  w  orth  knowing,  and  1  [^tve  that  able 
chemist  every  credit  for  freely  offering  them  to  the  general 
public.  When  he  found  fault  with  my  letter  in  the 
Chzmical  Nbwb  of  the  yd  of  April,  for  being  similar  to 
mie  which  had  appeared  previoualy  In  the  Mtdiegi  Timtt 
mi  GatMffa,  he  waa  not,  pechapa,  awaie  that  the  com- 
mnieatiail  which  called  U  Hsftn  had  alteady  appeared 
dmest  verbfttlm  in  another  peflodi«aL— I  wn.  &c.. 

J.  Muter. 


eCtBNCB  TEACHIMO  IN  SCHOOL& 

To  the  Editor  of  the  Chemieat  Ifewt. 

SiH, — In  the  last  number  of  this  journal,  your  corres- 
pondent "  D."  criticises  some  Icdurcs  of  mine  recently 
given  at  Eton  College,  and  I  feci  constrained  to  offer  a 
word  in  reply,  although  it  is  to  be  wished  that  the  writer 
had  given  hii  name  in  AiU. 

It  would  aiVMr  to  ha  unwise  to  judgp  of  the  naton  of 
a  eouree  of  leAiirea  from  the  coaduding  sentences  of  the 
last  ledture,  because  a  generalisation  founded  upon  the 
assumption  that  the  whole  is  similar  to  an  infinitely  small 
p.irt  cannot  l>c  very  trustworthy.  In  the  case  in  point, 
the  Hmall  part  differs  materially  frum  the  whole, 
because  the  cunclutlin^;  portions  of  a  course  of  lectures, 
to  a  greater  or  lens  extent,  summarise  the  n>atier 
of  the  entire  course,  and  usually  give  the  more 
plausible  and  dominant  dcdui^ions.  A  work  on  arithmetic 
may  commence  with  simple  addition,  and  end  with 
•draded  quadratic  equations ;  but  it  would  be  obviously 
an  erroneous  praAice  to  deduce  the  nature  of  the  whole 
book  from  its  last  chaptar.  Aa  in  the  book,  to  in  the 
coarse  of  ledtures;  we  aacend  from  ainple  raatten  to 
those  which  are  more  ditTicult: — Ncque  cuim  in  piano 
via  sita  (St"  says  Francis  Bacon,  " ud  atctudcildo  cl 
disc.  ndmdQ  f  tMmdtnio  primo  «d  oximiUiit  ^MumUnAt 
ad  opera.'* 

i"Ifwe  may  judge  of  the  Icfftures  themselves,"  writes 
"  D.,"  *'  from  these  extrails,  i  would  s.-<y  th.u  such  lectuies 
are  not  adapted  to  attract  boys  to  science."  .Miowin;;  lor 
a  moment,  for  the  sake  of  argument,  that  the  lectures  may 
be  judged  of  from  the  extrads  (which  I  tniat  h.is  been 
diaproved  abovel,  I  may  say  that  I  fully  concur  with  "  D.'' 
**tbat  such  leAurca  are  not  adapted  to  attrael  boys  to 
alienee."  The^  wouM  not  be  fulfilling  their ot»|e£k  if  they 
sought  to  do  this ;  for  tf  science,  in  its  plain  unvarnished 
form,  does  not  prctsent  suflicicntattra^ons  to  the  student, 
it  ill  becomes  the  teacher  to  make  it  externally  showy  and 
fadliliously  altraiSive,  while  the  realiiv'  must  ever  remain 
the  same.  It  would  be  like  binding;  a  buuk,  on  gay, 
Hebraic  punctuation,  in  the  same  kind  of  binding  .is  a 
popular  novel.  Those  who  require  to  be  atlrai^ed  to 
science  by  forced  means  can  never  study  it  with  .idvaniage, 
nor  should  we  ask  such  to  commence  the  study. 

I  do  not  mean  to  say  that  Icdures  on  natural  science 
should  be  sparsely  illustrati-d  by  experiments :  there 
should  always  be  a  suflicicncy,  and  there  iu  a  limit  in  both 
direaiona.  A  leAufe  which  is  tnsui&ctently  illustrated  is 
quite  as  bad  as— some  would  nay  worse  than^-one  which 
is  over-illustrated  ;  in  llie  Litter,  there  are  so  many 
experiments,  that  it  is  impossible  to  have  them  properly 
explaioad ;  in  the  former  there  is  too  much  diy  explaoar 


tion,  which  could  as  WCU  be  acauired  from  a  book.  It  it 
the  happy  mean  that  we  idl  donre  to  attain.  A  ledure  on 
natural  scienee  can  rare^  be  sufficiently  illustrated  by 
less  than  iifkeen  experiments,  and  it  is  usaatlj  over* 
illustrated  when  the  onmber  of  experimcntt  exoeedt 

twenty-five. 

Because  science  happens  to  be  popularised  in  certain 
places  and  in  certain  well  known  magazines,  there  is  > 
general  impression  that  it  is  to  be  viewed  as  an  amui^e- 
ment,  and  that  it  docs  not  retiuire  serious  study  and 
application  to  master  it.  Nothing;  can  be  more  erroneous. 
Until  this  idea  is  disproved,  natural  science  c&n  never  be 
taught  in  schools  with  advantage.  If  science  is  to  be 
taught  at  all,  it  must  receive  from  the  pupil  as  much 
attention  as  he  gSvei  to  Latin  and  Greek  ;  it  moat  not 
be  regarded  as  an  amnaenent  or  light  study ;  notea  aamt 
be  taken,  and  themes  nrast  be  written  after  each  leftme. 
and  a  two-hour  examination  mnit  be  hdd  at  the  con* 
elusion  of  the  course.  Popular  science  is  as  much  out  of 
place  in  .t  schtiol  as  popular  Greek  w  ould  be.  To  popu- 
larise a  thir.:,',  is  usually  to  dct^rarle  it.  It  is  indeed  right 
for  i:s  U)  rend  the  dark  veil  of  the  ternple  of  nature,  so  as 
to  e^puse  the  shrine  to  the  worshippers  without ;  but  I 
think  it  is  unnecessary  to  make  the  shrine  garish  with  a 
false  lustre.— I  am,  &c„ 

O.  F.  RoDWsu.. 


ESTIMATION  OP  POTASH. 

To  ik$  Bdilur  of  tho  ChemUal  Nm$* 
Sir,— With  reference  to  the  abstraA  of  our  paper  on  the 

"  Estimation  of  Potash,"  which  appeared  tn  last  weeVs 

impressioti,  webej^  to  state  th.Tt  on  account  of  its  requirin;^ 
to  bo  posted  I'.ere  on  the  c\enin<^  following  that  on  which 
it  was  read,  we  were  iinal'le  to  revise  it. 

Will  you  therefore  kindly  allow  space  for  the  follriwing 
correclions  in  this  \veek"s  issue,  in  order  to  pn  vun-  the 
necessity  of  any  remarks  or  correspondence  on  tiic  part 
of  your  nnmerotts  readers?— We  are,  &c. 

The  Authors. 

Corre(5\ions.— Col.  2nd,  line  loth  from  bottom,  read 
sulphate  of  soda.  Col.  line  K2  from  bottom,  read  h^drsc 
sulphate  or  hydrit  ehkmdt.  Col. j,  line  X7,  read  precipi- 
tates and  evaporated  vtadtblft,  Col.  4»  line  i::,  read  to 
dis.solve  the  pure  potassie  ehJerlie.  Col.  4,  line  13,  intro- 
duce the  followin*;  paiaj^raph  :  - 

**  The  method  which  we  ultimately  adopted  for  purifying 
recovered  platinum,  is  that  b>-  rediu'tion  w  ith  .Tkohfd  and 
excess  of  sodic  hydrate,  w.isliing,  boilint^  with  hydro- 
chloric acid,  w.ishin;;,  dryin;;,  .ind  simplv  i^^nitinf;  the 
resulting  platinum  black,  and  finally  b<iil;n;;  with  nitric 
acid  and  washing.  This  method  invariably  given  ex- 
cellent results  when  thc^platinic  solution  is  tried  on  pure 
potassie  chloride." 

Col.  4,  line  23,  read,  the  authors  obje&  to  die  aaetbod  td 
tceighiiis  small  quantities  (as  zo  grs.)  of  dried  salts.  Col. 
4,  line  IX  from  bottom,  f«ad,  '19313  and  1*582493. 


DEATH  I3Y  ELECTRICITY. 

To  the  r.Jltor  of  11    Clxmical  News. 
Sir—  I  pcrcei\o  \iui  h.we  a  p/ira^rraph  on    the  above 
in  your  last  nun-hi-r  of  ;!u-  Chtmum    Nrws.  beins^  an 
alleged  new  form  of  capitn!  punishment,  by  a  writer  in 
Harpers  Weekly. 

1  hf'x  tfi  inform  you  that  I  am  the  original  propoaer  of 
the  .ihove  ;  in  June,  1K63, 1  suggested  to  the  Conservnteor 
dcs  Ab.ittoirs  &  Paris  this  nwthod  for  slaughtering  cMde; 
through  insufficient  address,  this  letter  was  retwrned  to 
mc  by  the  "  dead  letter  oflke."  Febniary  17th,  1865, 
you  published  my  suggestion  in  the  CiitMiCAt.  News, 
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In  May,  1866,  the  Royal  Society  for  the  Prevention  of 
CnicHy  to  Animals  wrote  to  me  that  "  they  will  be 
|bd  to  appoint  a  deputation  to  attend  any  experiments 
I  may  desire  to  malw,  and  that  they  will  procure  the 
permission  of  a  butchef  for  the  trial.*'  This  fell  through 
because  I  had  neither  the  apparatuft  oor  the  tine  to  cany 
it  ouL 

In  iS6f3  I  propost'd  this  scheme  to  His  Grace  the  Duke 
of  KichmonU,  to  be  usctl  instc-.n!  of  hanf;ing,  in  capital 
punishment,  conjointly  \\  lth  the  !;ii!;;;csti(in  tliai  execu- 
tiona  should  take  place  in  private,  for  which  1  f;ave  tny 
ttasons  why  I  considered  it  more  expedient  than  the 
fnsent  mode.  I  also  used  the  following  words — "  Simul 
taoeously  with  the  shodd  the  wretched  being  would  pass 
Imo  eternity  without  a  pnng." 

I  have  condensed  my  letter  as  tnoch  as  penible,  and 
in  conclusion  beg  a  place  in  your  journal,  in  common 
fairness  to  myself. — I  am,  &C., 

Ciu«t  N.  Elus. 

Walvcthampion,  April  a^tb,  i8<!6» 


MISCELLANEOUS. 


TECHNICAL  EDUCATION. 

Trb  CnraiCAi.  KswS,  we  think,  may  be  justly  proud  of 
the  faA  that  it  was  the  first  journal  to  introduce  this 
subjcft  to  the  English  reading  public.  The  question  has 
been  wnrmly  t.iken  up  both  by  the  medic  al,  wecHy,  arivl 
ordittarv  daily  papeis,  numerous  articli-s  have  been 
writiL-n  upon  it,  ajid  a  number  of  scientific  f;ent;t  nK  n  ha\  e 
formed  thcmticlves  into  n  committcx  for  .idvuc;Uin<;  its 
adoption  in  England,  I-'or  this  rcallv  vi-rv-  consnlcrablc 
amount  of  progress  wc  have  to  thank  mainly  the  British 
AasoebtUon  for  the  Advancement  of  Science;  and  if  a 
sehemelsvromptly  drawn  up,  and  as  promptly  carried 
eat,  ftv  the  ftilfilment  of  the  obje^  in  view,  tbc  cvedh 
lonltiag  to  the  Association  will  be  one  of  the  greatest 
in  the  series  of  its  already  great  triumphs. 

The  pulilic  must  doscicniific  men  the  justice  of  acknow- 
ledging that  they  have  not  been  slow  on  their  part  in 
urging  this  matter,  the  result  of  its  ncglcrt  everj'  one 
now  .idmits  to  be  most  disastrous  ;  let  us  not,  therefore, 
wait  f.<r  somc  thin;;  wurse  hy  letting  these  questions  now 
die  out  by  want  of  discussion.  The  recognition  of  a 
defcA  is  the  first  step  towards  its  remedy,  and  that  the 
recognition  has  been  given  any  one  may  judge  from  the 
daily  press;  we  quote  the  following  from  a  publi 
cation  of  great  promise,  UeetoiCi  y<mmal,  which  is 
intended  to  obtain,  and  wc  believe  has  already  done  ao, 
a  «ide  circulation  among  the  boys  of  our  large  colleges 
and  schools : — 

'*  Ilowevi-r  soon  we  miv  srt  technical  schools  goinir, 
wc  cannot  bring  the  knowledge  no  accjuired  to  be.ir  for 
many  year-?.  Our  hope  must  be  in  the  risins,'  p^eneratiori 
of  Engtisiimen.  They  should  think,  thmk  o\ir  these 
mechanical  arts  ;  they  should  view  them  as  a  nohlc  study. 
Every  fresh  labour-saving  machine  means  another  class 
of  men  raised  from  degrading  toil  to  healthy  indepen- 
dence; from  a  position  where  the  mind  is  roblied,  it  may 
be,  of  all  chance  of  improvement,  to  one  where  the  mind 
is  employed  and  the  body  saved.  And  it  m«ain,  more* 
««cr,  a  new  source  of  wraith  to  the  cotmtiy,  and  n  new 
vsatage-ground  over  foreign  Mates. 

"If  the  spirit  of  the  great  inventom'ts  to  slumber  through 
the  rising  generation,  then,  when  riurgre.it  men  do  arrive, 
*e  ''hall  probably  be  too  far  behind  in  the  race  to  make 
g^->o-.]  our  lost  ground.  But  this  ought  not  to  be.  The 
nr'v  fjfncration  fees  tlie  works  of  the  ^ianf?i  of  other  d.iys ; 
:t  jcarfs  of  their  doln;;s.  It  lias  n'lt  the  same  fe.ir  of 
ieavrng  their  beaten  paths,  of  departing;  from  their  practice, 
which  may  be  supiKWcd  to  have  di  tdt  nt-d  the  inventive- 
■ess  of  the  pupils  of  the  great  men  themselves.  There 


are  great  things  waiting  to  be  invented.  There  are 
fame  and  wealth  to  be  won.  But  we  want  something 
altogether  new  and  wooderfal,  something  to  set  onr 
hearts  beating  as  onr  fatheia*  beat  at  the  eleiftric  tele- 
graph, not  to  set  our  brains  calculating  the  dividends  to 
be  trade  by  .send'ii^'  messages.    Something  grand,  and 

v.  ith  .-in  interest  apart  from  money." 

It  shoull  not  he  forj^otten  that  the  question  of  technical 
education  for  workmen  and  their  employers  must  be  re- 
garded as  inseparable  fr()i;i  that  n[  scientific  education;  in 
the  higher  classes  of  society,  the  ont:  without  the  other  is 
quite  valueless.  It  may  be  freely  granted  that  technical 
education  is  encouraged  abroad'and  ncglcdtcd  at  home; 
the  evil  result  is  admitted  to  be  of  magnitude;  but  few 
results  of  this  kind  are  due  to  one  cause  onl^,  and  a  further 
cause,  and  in  the  main,  not  a  less  elleQive  one,  is  the 
want  of  recognition  that  is  awarded  socially  and  poTiti- 
cally  to  men  of  science  generally.  Science  rec]>iire3 
support  by  State  grants,  Parliamentary  rejuesentation, 
and  introduction  into  schemes  of  general  education,  for  its 
proper  de\elopment  in  Iui;;rand.  It  is  sufficient  merely 
to  indicate  the  ground  that  shoulr!  be  taken  up  by  all 
scientific  men,  anil  we  have  endea\ oured  to  supply  them  in 
this  journal  with  the  materials  necessary  for  a  clear  expres* 
sion  of  f  iat  as  they  Stand.  When  such  materials  are 
afforded  as  data,  we  can  safely  omit  all  comparisooSi  and 
there  need  be  no  fear  that  the  verdid  of  alt  thinltiog  men 
will  be  othe^^vise  than  a  unanimous  OBC. 

Wc  bt-gin,  then,  with  the  report  that  has  been  drawn 
up  by  Dr.  Hahin  upon  the  technical  schools  of  Fmiicc  ;  w  e 
only  wish  that  there  existed  in  England  an  official  blue 
I'Ook  dravi  n  up  by  competent  commissioners. 

"Of  the  many  institutions  in  IVince  de\ otcd  to  technic.1l 
edi-.c.'.tion  the  E(oU  Cc-i:U;ui-  da  Arts  ei  M<<jr!f,i,  tunt 
stands  highest.  It  enjoys  a  world  wide  reputation,  as 
pupils  flocic  to  it  from  .ill  jiart  ;  of  the  civilised  ^'obc.  It 
was  founded  in  1829  by  a  private  Society  of  eminent 
scientific  men  for  the  purpose  of  training'  civil  engineers 
and  managers  of  industrial  work  and  manufactories.  It 
has  welt  sustained  its  reputation ;  from  a  private  it  has 
gradually  risen  to  the  importance  of  A  national  institution, 
by  rai<:ing  industry  to  the  ranic  of  tlie  liberal  arts,  and  by 
cieaiin.;.  as  it  were,  a  new  faculty.  The  instrudion  pro- 
vide 1  here  is  not  only  theoretical,  but  cminentlypiactic.il, 
as  most  of  the  ]  i'>fcRsi)rs  are  former  pupils  of  the  school, 
who,  after  tl*:vt>ling  many  years  to  pratflical  work,  return 
with  this  additional  e  pericnce,  to  carrj-  out  those  kouimI 
methods  of  instruAion  under  w  hich  they  themselves  were 
formed.  The  pupils  of  this  school  are  not  all  drawn  from 
the  richer  classes,  but  arc  to  a  certain  extent  recruited 
from  the  workshops.  Tl»e  principle  of  assisting  poor  but 
deserving  Students  forms  a  striking  feature  in  its  organisa- 
tion. I  quote  the  follownng  words  from  the  pro.<>]K-dus ; 
— "  To  give  to  ayotmgfflani  poor  bat  talented,  the  meant 
of  developed  bis  faculties,  to  endow  the  couittry  with  an 
industrious  m.in  \vho  will  know  how  to  tlriiw  fresh  w  ealth 
fium  !t,  is  not  only  a  [;ood  a^ion,  but  a  fjood  in\  e--tineni."' 
The  f^overnment,  ih"  local  authorities  of  the  departments, 
and  the  Somti  d'Bncouragemetit  have  tach  contributed 
lu'.e.-nls  tins  noble  work.  The  course  of  study  extends 
over  three  years.  Candidates  for  admission  arc  required 
to  pass  satisfaAory  examination  in  elementary  mathe- 
matics and  composition.  The  studies  of  the  first  year  are 
general  and  obligatory  upon  all  pupils.  Thcy  form  a 
suiuble  preparation  for  the  succeeding  years,  and  enable 
each  pupil  to  seleft  the  special  branch  of  industry  for 
which  his  taste  and  capacity  beat  adapt  Um.  The  selec- 
tion must  be  made  at  the  beginning  of  the  second  year. 
The  studies  are  then  divided  into  four  seelions — 1.  Ma- 
chinery ;  2.  Physical  science  ;  3.  Chemistry  ;  4.  Mining 
and  metallurt;v.  The  pupils  underi^o  special  examina- 
lioDs  during  the  year,  and  a  general  one  at  the  end  of  each 
year,  which  serves  to  determine  the;r  fitness  for  passing 
from  a  lower  to  a  higher  grade.  Those  w  ho  at  the  end  of 
the  course  satisfy  all  the  examination  tests  receive  dipio* 
mas;  and  those  who  satisfy  only  a  certain  number  receive 
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certificates  of  capacity.  These  diplomas  and  certificates 
are  tlw  sure  introdudkion  to  honourable  and  lucrative 
emplogrineat,  affording  thus  a  valuable  criterion  of  the 
flstimation  in  which  the  school  is  held,  and  of  the  in- 
poftancs  of  tlM  work  which  ia  done  in  it. 

Nect  io  iiBBOrt«na»  aio  tlie  Eades  imp£rialea  dea  Aita 
«t  Mttieia  en  Afx,  Aaceea,  and  ChUoaa.  Theae  an 
essentially  Qoveniment  tchools,  established  for  the 
purpose  of  training  foremen  and  managers  of  workshops 
and  skilled  artisans.  Each  school  draws  its  pupils  from 
a  certain  number  of  departments,  of  which  it  is  tint  centre. 
Applications  for  admission  must  be  addressed  to  the 
prefect  of  the  department  in  which  the  car.didale  resides, 
accompanied  by  certificates  of  birth,  health,  good  condud, 
and  general  aptitude  for  some  mechanical  labour.  Ad- 
mission is  obtained  only  after  passing  two  examinations. 
The  first  is  both  oral  and  written,  and  compriaea  reading, 
writing,  arithmetic,  elementary  geogfap)^,  geometrical 
dnnrini^  and  the  drawing  of  oraament;  and,  in 
adiKtioa.  cadi  caadidata  ia  leqoirad  to  aMcota  aome 
piece  of  woric  in  wood  or  iron,  in  connexion  with 
the  trade  which  he  has  been  learning.  The  second 
examination  is  entirely  oral,  and  limited  to  the  subjects 
of  the  first.  The  following  Jutriils  are  worthy  of 
note  : — Pupils  are  received  only  as  boarders,  at  an  anuual 

Eayment  of  twenty-four  pounds.  The  parents  of  poor 
ut  successful  candidates,  on  addressing  a  formal  appli- 
cation to  the  minister,  are  exemptt  J  from  paying  either 
the  whole  or  a  certain  proportion  of  this  sum,  according 
to  tbeir  means.  The  course  of  instrudion  extends  over 
tlnee  years,  and  is  both  theoretical  and  pradical.  The 
fbnner  comprisea  arithmetic,  algebra,  trigonometiy,  do* 
•criptive  geonratnr,  mechanics,  drawing,  and  erammar. 
The  latter  ia  earned  on  in  four  werluliopa,  and  includes 
carpentry,  amitberv,  easting,  and  fitting.  Prizes  are 
awarded  at  the  end  of  each  year  to  the  most  deserv  ing 
pupils,  and  certificates  at  tfu-  end  of  tlie  course  to  those 
who  acquit  themselves  .satisUiitorily  ;  and,  if  any  specially 
distinguish  themselves,  they  receive  in  addition  a  silver 
medal.  In  the  eastern  dtpa.'tmenls  of  France,  which 
abound  in  m.iiiufa(fturing  indur,tr\',  the  benefits  of  technical 
education  have  been  widely  extended.  At  Mulhouse,  one 
of  the  principal  centres,  there  are  several  important 
schoolls,  founded  and  maintained  by  the  munificence  of 
the  leading  raanufadurers. 

The  Ecole  Profesaionnelle  renders  valuable  aenriceato 
the  canse  of  Indtiatrial  progress  by  the  variety  and  extent 
of  its  educational  programme.  It  comprises  five  divisions 
— -X.  An  elementary  division,  in  which  languages,  mathe- 
matics, and  tlse  principles  of  science  are  taught.  2.  A 
apecial  division,  where,  in  addition  to  the  higher  branches 
of  the  above  subjeds,  praitical  science  i.s  taught  in  the 
workshops,  under  the  direition  of  an  engineer  and  two 
foremen.  3.  \  commercial  division.  4.  .\n  industrial 
division,  where  the  instrudion  is  chiefly  practical,  and 
carried  out  in  the  workshops,  the  chemical  laboratory, 
and  the  schools  for  spinning  and  weaving.  5.  An  upper 
dj|\ision,  serving  as  a  complement  to  the  second  and 
fourth  diviaiona,  and  preparatory  to  the  Ecole  Cent  rale. 
In  the  praAscat  department  of  dyeing,  printing,  spinning, 
and  weaving,  the  pupils  are  iaittated  into  all  the  most 
recent  improvements,  and,  under  the  guidance  of  an 
experienced  professor,  they  pay  periodical  visits  to  all 
the  great  industrial  establishments  in  the  neighbourhood. 
There  is  also  a  special  school  at  Mulhouse  for  leachinp; 
the  theory  and  practice  of  power  loom  weaving  established 
under  the  patrona<;L-  nf  ;!k'  Industrial  Society.  Th.e 
school  was  called  into  existence  for  the  express  purpose 
of  stimulating  improvement  in  this  branch  of  industry. 
Conneded  with  it  is  a  complete  working  establishment, 
tOwMch  the  pupils  are  admitted,  only  after  theiatiabdory 
completiOD  <m  their  studies,  either  as  working  weavcnor 
iweinara.  Thb  eataUiafament  also  beeomea  a  valnable 
medium  between  inventors  and  manofitftomca.  In  under- 
ttking  to  eaaminc  and  report  upon  all  new  ioveationa  and 
improvenwats  licooglit  MferottiindligrlielpiagtoMeim 


their  immediate  adoption  in  all  cases  where  their  mcrii^ 
are  duly  recognised. 

No  sketch  of  technical  education  in  France  would  be 
complete  without  some  notice  of^  Conservatoire  des  Arts 
et  Metiers.  Thia  ia  a  vaat  mvimim  of  the  accumulated 
indnstiy  of  tibe  coantiy,  and  in  eomieAion  with  tie 
Enlnbition,  merits  a  very  careful  iawedUon.  The  piiad« 
pal  objcds  in  the  colledion  are,  moaels  of  the  toOls  and 
operations  employed  in  almost  every  trade  ;  models  of 
building  construdion,  machinery  and  engineering  ;  also, 
models  illustrating  all  sorts  of  manufaduring  processes, 
such  as  the  working  of  iron  and  the  rcdudion  of  metallic 
ores.  The  collcdions  of  physical  and  chemical  apparatus 
are  very  valuable,  and  serve  to  illustrate  in  a  remarkable 
degree  the  ptogreaa  of  adentillc  diacoveiy. 

'   MOTES  AMD  QUERIES. 

Bxtraaien  of  Oreass  by  Bisulphide  of  Carbon  .—If  "C.  L.  W.* 
will  apply  »  "E.  S.,"  care  of  Me«sr&.  Parry  »nd  Girnhini,  IM, 
Wellincton  Street,  London  Bridge,  he  may  obtain  »11  iiectisiry  in- 
formation reR&rdiRR  Ihil  lubjeCl,  also  concrrr.m^  the  ^pparatoi 
emfdoyed  for  the  purpose. 

ExtraAloaof  Oreate  by  Bisulphide  of  Carbon.— Uyour  corm- 
pondent,  "  C.  L.  W.,"  will  apply  to  Mr.  leue  Ftsbcr.  Iionbridn, 
Salop,  I  have  no  donM  be  may  obitaio  ttk«  ianrmatioa  that  be  raqnirH. 

Extra Aion  of  Onaae  hf  BIsalpbtda  of  Caifaoa.— "C.  L.  W.*" 
will  And  whatever  Infomalloti  he  detiras  on  this  rabjcA  by  intpeAiop 

at  the  library  of  the  Commisiioncrs  of  Patcnts.Southampton  Ouildincv 
Chaiti.L:iy  Lar.c,  ihk:  rtimcruLS  patcr.ts  taken  in  reference  to  thii 
aubject.  amaunting  to  several  doxent ;  it  docs  not  appear  that,  either 
in  thia  conntry  or  abroad,  then  Is  KUf  pfSSSSS  in  ase  Wfefakisail 
aubjea  to  Patent  right. 

BxtraMeii  of  Qfsose  by  Biaoipblde  of  Cartif  1  lla>laihal 
considerable  experisaes  ta  lbs  employaMStsf  US^iiBaf  satbeass 
a  solvent  in  manufaAuring  opefaHoBs.  I  tbisb  I  alfhtbeaf  nssts 
yoor  correspondent  c.  L.  w.,  ta  respcft  to  tho  apfMuaa  wbiiib  bs 

requires.  — H.  B.  Cosnv. 

Lithia.  I  have  Recess  to  an  almost  unlimited  supply  of  lepidoliir, 
and  wish  to  linow  the  beat  meaosof  utilising  it  for  the  lithia  it  contaiaa. 
Will  any  of  your  courteous  friends  on  the  other  tide  of  the  AtiaMte, 
kindly  inform  me  how  best  to  set  sboDtthii?  I  acc  f ratn  an  asni 
ment  in  our  reprint  of  your  invaluable  joomat  that  yon  will  1 
the  aame  favour*  to  American  Correapondent*  that  you  have 
gra»tc4  to  English  ones.— O.  K.  Y.,  Tcnessee,  U.  S.  America. 
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ON  THE  ESTIMATION  OF  NITKIC  ACID. 

(pelouze's  method.) 
By  PHIUP  HOLLAND. 


Op  tlte  wJoot  processes  from  time  to  time  propo«d  lot 
the  estimation  of  nitric  acid  in  combinattoo,  tbam  an 
three  which  may  be  aaid  to  be  in  lonie  meniuie  idated* 
those  of  Peloazei  ScUfleaiog.  and  Walter  Cnm.  In 

the  two  first  the  weighed  nitrate  is  boiled  oat  of  contaA 
with  air  with  ;i  solutiun  of  priuochloridc  of  iron  and  an 
cxce&s  of  hy.liuLijlu:ic  aciJ.  I'lidur  theae  conditions  the 
N,Oj  splits  up  on  the  one  htr.tl  into  oxygen  gns  which 
iadircciiy  by  depriving  the  hyd-'uLhloriC  acid  of  its  hydro- 
gen adtnits  uf  thi-  LiiiiVfrMor!  in  ihc  protosall  ol  ircin  into 
a  per&ali,  and  on  the  other  iiitu  a  Inucr  oxide  01  nitrogen 
which  escapes.  The  reaction  b<  ii:^'  .1  definite  one  obviously 
affords  two  methoda  for  catimatiog  nitric  acid.  We  may 
cither  determine  the  ifon  oxidiied,  which  forms  the  baeis 
of  Pelouze'sproccM,  or  we  may  after  Schictatog  recon\>ert 
die  nilric  oxide  into  nitric  acid  by  the  addition  of  oxygen, 
and  titrate  with  an  alkali  in  the  usual  manner.  In  Crum's 
method  the  nitrate  together  with  a  snlBcien^  of  sulphuric 
acid  to  decompose  it  U  agitated  with  flMfouy.  whereby  a 
reduction  is  eiTeAed  with  formation  of  nitric  oxide  as  in 
the  pre- 1 1':!.;;  instance.    Of  the  three  processes  I  have 


enuincraicil  Schlocsing's  is  valuable  to  the  analy.si,  whose 
objcrt  it  is  to  determine  our  acni  uiit:i  in  tht-  presence  of 
organic  matter;  it  does  not  appear  to  have  come  into 
general  use,  this  is  perhaps  to  bi-  .Tccour.ied  Uir  by  tht- 
fac't  that  the  operations  it  involves  arc  ratlu-r  li-dious.  and 
somewhat  dihicult  of  execution.  Shilc  the  nit-thoj  o( 
Pelou/e  is  extensively  praAtsed,  a  description  oi  a  simple 
apparatus  fur  its  successful  prosecution  may  be  interesting. 
Ekfote  i  describe  my  apparatus  I  will  noiXL-  the  process 
as  it  stands  at  present. 

What  are  iu  absolute  requirements ?  Two;  firstljr, 
that  the  decomposition  of  the  nitrate  shall  take  place  in 
an  atmosphere  cif  which  axygen  does  not  fima  a  part,  and 
secondly  that  such  decomposition  shall  be  complete. 

I  need  not  describe  the  method  ^9,  set  forth  in  h'reBenius ; 
it  is  familiar  to  all.  The  author  conduiits  the  operation 
in  a  retort,  thiLij^li  whivh  he  passes  .i  turrtnt  of  hydro- 
gen.   Attached  to  the  stem  ol  the  retort  is  a  U-lub«,  cou- 

t.iining  a  little  water,  which  serves  as  a  lute  to  pcavcnt 

access  of  air. 

In  the  modified  arrangement  I  am  about  to  describe, 
the  operation  is  conduced  in  vacuo,  and  at  its  termination 
the  solution  is  boiled  to  expel  the  nitric  oxide,  thus 
avoiding  the  necessity  of  employing  either  hydrogen  or 
carbonic  acid. 

In  the  accompanying  sketch,  a,  is  a  lone-necked  assay 
llask  drawn  off  at  a,  so  as  to  form  a  shoulder,  over  which 
is  paased  a  piece  of  Fiencb  iadia-rabbcr  tube,  n.  about  6 
cenHmetres  long,  the  other  end  tenaiaating  m  a  glass 
tL?  > ,  y.  druwn  off  so  as  to  leave  only  a  smaltohfice.  On 
tht  claiftic  connedtor  o  is  placed  a  screw  compression 
clamp.  At  c,  a  distance  vt  3  cgntlniftrcs  from  the 
•shoulder,  is  cemented  with  thi;  bluw-pipc  a  piece  ot  glass 
tube  about  2  centimetres  long,  surmounted  by  one  of 
French  tube  rather  more  than  twice  that  lenjjth.  The 
elastic  tubes  must  be  securely  attached  to  the  gl.iss  by 
binding  with  wire.  After  binding,  it  is  aswell  to  turn  the 
end  of  the  conne(f\or  back  and  smear  the  SUrliwa  with 
fused  caoutchouc,  and  then  replace  it. 

This  device  is  recoiumended  by  Dr.  Sprengsl  for  se- 
cnriog  an  air-tight  oiot.  The  wooden  c)amp  V  gives 


The  anrJvsi?  of  a  iiiiiatL-  is  conducted  .is  fullows  A 
small  tunnel  is  inserted  into  the  elastic  tul>c  .it  c,  the 
clamp  at  l>  beinj;  fur  the  time  open  ;  after  the  ititruduction 
of  the  solution  followed  by  a  little  water,  Ah.i^h  washes 
all  into  the  flaski  the  funnel  is  removed,  and  the  former 
placed  in  the  inclined  position  it  occupies  in  the  figure. 
The  contents  are  now  made  to  boil  so  as  to  expel  all  air 
and  reduce  the  volume  of  the  fluid  to  about  4  or  5C.C.  When 
this  point  is  reached  a  piece  of  glass  rod  is  inserted  into 
the  elastic  tube  at  c,  which  cauaea  the  water  vapour  to 
find  egress  through  K. 

Into  the  small  beaker  is  put  50  c.c,  more  or  less,  of  a 
previously  boiled  snlntiim  of  protosulphate  of  iron  in 
hydrochloric  acid.  ('I  he  amoi;nt  of  iron  already  existent 
therein  as  a  petsnk  must  he  knmvni. 

The  hnilinL;  is  still  continued  for  a  moment  to  ensure 
prrl'eft  expulsion  of  air  from  F,  the  lantp  is  then  removed, 
.nnd  the  caoutchouc  connector  sl-phtly  con-.pressed  with 
the  first  finger  and  thumb  of  tbt- left  hand.  As  the  flask 
cools  the  solution  of  iron  is  drawn  into  it,  when  the  whole 
has  nearly  receded  the  elastic  tube  is  tightly  eomprsased 
with  the  fingers,  whilst  the  aides  of  the  beakers  are  washed 
with  a  jet  of  boiled  water,  which  is  alto  allovved  to  paio 
into  the  flask.  The  wasbingmay  berepeated,  taking  care 
not  to  dilate  mote  than  necessanr  or  aidmtt  air.  '  whilst 
F  is  still  full  of  water,  the  elaane  conneaor  previousiT 
compressed  with  the  fingers  is  OOW  securely  closed  with 
the  clamp,  the  screw  of  which  is  worked  with  the  t'ght 
hand.  Provided  the  clamp  is  a  good  one,  F  will  rentain 
full  of  water  tlurin'^-  the  subsequent  digestion  of  the  flask. 

.•\fter  heatinj:;  at  100'  for  half  an  hour  the  flask  is 
removed  from  the  water-bath  and  cautiously  heated  with 
a  small  flame,  the  finf^ers  at  the  time  resting;  on  the  elastic 
connedor  at  the  point  nearest  the  shoulder ;  as  soon  as  the 
tube  is  felt  to  expand,  owing  to  the  pressure  from  within* 
the  lamp  Is  removed  and  the  screw  clamp  released,  iht 
fingers  maintaining  a  secure  hold  of  the  tube,  the  gatf 
flame  is  again  replaced,  and  when  the  pressure  on  the 
lube  is  again  felt,  this  latter  is  released  altogether,  thus 


admitting  of  the  escape  of  the  nitric  Oxide  through  f, 
which  should  be  below  the  larfhce  of  water  in  the  bcakec 
whilst  these  manlpulatiims  are  performed.  The  contents 

of  the  flask  are  now  boiled  until  the  nitric  oxide  is  entirely 
expelled,  and  the  solution  of  iron  shows  only  the  brov.n 
colour  of  the  perchloridc.  .-Vt  the  completion  gf  the 
operation  the  beaker  is  first  removed,  and  then  the  lamp. 
It  now  only  remains  to  transfer  the  solution  of  iron  to 
a  suitable  vessel,  and  determine  the  ptrctiloride  vr.th 
chloride  of  tin  in  the  usual  w  ay. 

Amean  of  six  closely  approximatin;;  experiments  for  the 
pereeotage   deicmination  of  NjO-,  in  pure  nitre 
53*53  P*'         instead  of  53*41 

satMfadoty  results.  The 


executiaa« 


(jives 


^  ...  pure  nitre  gave 
Ihe  process  is  easy  ot 


points 

icqniriag  attrntSm  iso  that  tb«  *PP'''*Q|^'jf'^|§''^^^ 
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capable  of  retaining  a  aafficseotly  DcrfeA  vacuum  during 
the  operation ;  thii  condition  if  niUilled  by  the  nte  of 

suitable  elas,tic  tube  and  clamps.  What  is  known  as 
French  tubin;^  serves  the  puqx)se  well;  its  sides  are  thick, 
and  its  material  free  from  metallic  oxides. 

It  is  advisable  when  making;  tlic  dii^cstion  at  loo"  to 
ti  e  flask  in  cold  water  which  is  afterwards  raised  to 
the  boiling  point  ;  if  this  be  not  done,  but  on  the  other 
hand  the  flask  is  heated  at  once,  a  violent  bum)iinf;  ensues, 
and  portions  of  the  liquid  arc  projected  into  the  tube 
at  c. 

I  find  it  necenaty  to  stan  darilisc  the  chloride  of  tin  at  the 
tine  the  aimlyiit  is  made  ;  it  appears  to  be  liable  to 
comtaDt  chrage.  to  c.c.  of  my  solatioo  origioiiUy  equalled 
'OfiSa  oTNtOs;  tbe  Mcoodday  the  Dnmbmiinre  '03947  -. 
wiulst  on  the  third  day  "0364  wm  a  mean  ef  two  titntions. 
Partictilar  orecaationi  were  not  taken  to  pfeaerve  tlie 
(ioltition,  otherAvise  perhaps  the  nomben  WOttld  oot  have 
presented  so  great  a  disstntilarity. 

Ch«rlqr,ApraajBd. 


ON  MUSICAL  AND  SENSITIVE  FLAMES. 


Abstract  of  a  Lecture  delivered,  at  llu-  invitation  of  the 
Council,  before  the  Dublin  Royal  Society,  on  January  3, 
1S68,  by  'W.  1*.  IUrrftt,  ' iVd-'Hrjr/  SeitHC*  MtttUr 
at  the  International  College,  London, 


One  of  the  earliest  natural  facls  which  arrests  t}ie  atten- 
tion of  a  ttaotu^tful  mind  i»  the  stability  of  the  wonderful 
nnivene  in  wwdi  we  live.  Tbia  pennanency  is,  never- 
theless, the  produft  of  ioeetMnl  ebaan;  for  nothing  is 
absolutely  at  rest.  The  secret  01  the  stability  of 
nature,  its  unresting  repose,  is  found  in  the  fa£l  that 
the  motion  is  regular — the  change  is  periodic.  Atoms, 
as  well  as  planets,  ha\c  their  period  of  revolution. 
Hence,  sooner  or  later,  in  the  physical  world  at 
any  rate,  phenomena  repeat  themselves.  Like  a  vast 
living  body  the  throbbing*  of  the  universe  announce 
the  ac:ord  of  its  varied  parts.  This  rhythmic  flow  of 
nature  constitutes  most  literally  the  "  Music  of  the 
Spheres."  Not  this,  but  a  less  ethereal  music,  I  have 
had  the  honour  of  being  invited  to  bring  before  you  this 
afternoon. 

Theso-calkd  musical  or  siaginsilanieswefediscovered 
aeaify  a  century  ago  by  a  native  m  this  ci^,  Dr.  Higgins, 
who  firand.  that  when  a  flame  of  hjrdtoigen  was  burning 
within  a  glass  tnbe  the  flame  emitted  a  musical  note. 

The  experiment  was  repeated  ;  and  it  was  moreover 
shown  liiai  glass  tubes  were  not  necessary,  for  similar 
sounds,  though  of  different  quality,  were  produced  when 
metal  or  pasteboard  tubes  were  umpluycd.  Neither  was 
it  necessary  to  use  hydrogen,  for  a  small  flame  of  common 
coal  gas  gave  a  mu^iica!  note  when  burning  within  a  tube. 

The  cause  of  this  phenomenon  had  been  inwstigated 
by  many,  but  most  successfully  by  an  illustrious  man 
who  had  lately  paned  fiooo  among  us— a  man  who  hsd 
left  behind  him  a  name  as  good  as  it  was  great.  Mid 
who  possessed  a  mind  as  simple  and  child-lilte  aa  it  was 
eagadonaaad  pmfmind^helate  Profawor  Faiaday.  This 
wa^fiOt  hadheen  one  of  Faraday's  early  Jltuius.  The  cause 
was  shewn  to  be  doe  to  the  £td  that  the  gas,  in  issuing 
from  the  bonier,  did  not  bum  silently.  It  rustled  in 
passing  through  the  orifice  af  the  burner,  and  in 
burning  it  made  a  continuous  series  of  inaudible  ex- 
losions.  This  was  proved  by  several  experiments,  for, 
y  suitable  means  both  these  causes  could  be  exalted 
so  as  to  become  sensible.  The  resonance  of  the  tube  placed 
over  the  flame  renders  audible  ali  the  sounds  of  a  certain 
pitch  made  by  the  gas.  By  a  series  of  experiments  it  was 
then  proved  that  »ay  nmtt,  if  made  tegulariy  and  with 


sufficient rapidi^«wasconveited into  ammiealnote.  Tbss 
rough  and  fiide  taps  and  hatd  and  henh  sxptosioRi  could 
be  chased  into  petftft  mdody  by  mete  n^pidity  of  mk« 
cession. 

The  condition  of  the  fl.ime  when  burning  within  the 
tube  was  shown  by  a  mov^nK  n^itrror.  It  was  seen  that 
when  the  flame  w;is  sili-n;.  id  '.l.e  mirror  moving,  a  band  of 
light  was  produced,  b.i;  wiii^ii  the  flame  was  sounding,  this 
luminous  ribbon  was  broken  up  into  a  series  of  disjointed 
images  of  flame.  The  effeA  of  lengthening  the  tube  in 
which  the  flame  was  burning  was  next  shown,  and  a  series 
of  gas  jets  burning  within  glass  tubes  of  varying  length  gave 
a  corresponding  series  of  mu.sical  notes  of  varying  pitch. 
By  placing  the  finger  upon  the  top  of  these  tubes  thesouad 
could  be  CpMnched,  and  thus  a  novel  musical  instrument 
could  be  emtttruded.  From  glass  tubes  the  kdurer  pasmd 
on  10  show  tbe  eflieAs  of  flames  burning  within  extremdy 
long  tin  tubes.  Within  a  tube  6  ft.  long,  and  about  i|  in. 
in  diameter,  the  flame  of  a  1am  gas  burner  gave  a  loud 
unmusical  roar.  By  adding  to  the  end  of  this  tube  a  glass 
chimney,  it  was  seen  that  wnen  the  flame  was  sounding  it 
w.;s  broken  up  into  wild  confusion.  By  enclosing  .i  still 
larger  (;as  flame  from  a  huge  Bunsen's  burner  within  a  tube 
18  ft.  long  and  3  in.  diameter,  a  deep  roar  was  obtained, 
intermingled  with  loud  reports  similar  to  the  discharge  of 
musketry. 

Returning  once  more  to  the  gentler  music  of  the  small 
glass  tubes,  two  flames,  enclosed  in  their  respe<fkive  tubes, 
were  taken  and  made  to  emit  notes  of  the  same  pitch. 
This  point  was  gained  by  shifting  (o  and  fro  a  paper  slider, 
which  moved  stiffly  at  the  tipper  eatremitr  M  <Hie  of  the 
tabes.  When  the  notes  were  nearlv  in  unison  a  series  of 
intermittent  aoondacv  ttah  wevs  obtained,  dne,  as  is  well 
known,  to  the  mutual  extlnAfon  at  certain  intervals  of  the 
two  sounds.  Corresponding  beats  were  obtained  from  two 
organ-pipes  and  two  tuning-forks  ne.irly  in  unison.  One  of 
these  tuning-forks,  mounted  on  its  re-on.-ince  case,  being 
silent,  the  other,  unmounted,  w.-is  now  struck,  and  its 
prongs  brought  no?.:  ^  but  not  touching  those  of  the  first 
fork:  at  first  no  sound  could  be  heard,  but  by  degrees  the 
unmounted  fork  transferred  its  motion  to  the  mounted  one, 
and  the  sound  of  the  latter  slowly  welled  forth.  The 
sound  of  the  voice  can  tbas  be  tiansfened  to  the  stfings 
of  a  pianoforte,  and  in  the  same  way  a  flame  can  be  mane 
to  accept  and  resound  to  a  note  of  the  proper  pitch.  Tbia 
was  illustrated  aa  followa»-nA  aii^ng  flaaae,  Igr  adjuiting 
the  paper  slider,  was  tnned  to  the  note  of  a  oeitatn  fcric ; 
the  tube  was  then  ndacd  sli^tly,  so  that  the  sound  covdd 
be  quenched  by  momentarily  placing  the  finger  on  the  top 
of  the  tube.  On  now  striking  the  fork,  and  holding  it 
over  a  resonant  Jar,  the  lUmc  instantly  started  into  song. 
The  same  effeft  was  shown  by  tbe  syren,  and  also  by  the 
human  voice.  Retreating  to  some  distance  from  the 
flame,  the  latter  could  be  made  to  respond  at  pleasure,  by 
pitching  the  voice  to  the  proper  note,  whilst  it  remained 
utterly  unafTefted  by  any  note  not  in  unison  with  itself. 
Musicians  would  find  such  a  flame  a  faithful  monitor  in 
training  the  voices  of  their  pupils. 


In  the  last  experiment  we  have  really  a  lensitive  flame; 
but  this  name  is  now  applied  to  another  discovery,  which 
was  made  in  the  following  manner:— Two  years  ago 
(December,  1865),  udiibt  cagjlged  tn  tome  acoustic  experi- 
ments, the  lemirer  bad  obsemd  that  every  time  a  shrill 
note  was  produced,  a  tall  tapering  gas  flame  in  his  vu  inity 
was  singularly  aflii^ed ;  the  flame  shrinking  every  nmc 
the  note  was  sounded.  I'hat  observation  led  to  further 
experiment  and  enquiry,  the  result  of  which  has  been  the 
discovery  of  tlie  conditions  of  success  for  obtaining  flan-.cs 
sensitive  to  the  slightest  sound.  Some  months  after  the 
above  observation.  Professor  Tyndall  took  up  the  subje<3, 
and  having  largely  added  to  its  interest  and  importance, 
oflered  an  explanation  of  the  phenomenon  in  a  kdure 
delivered  at  the  Royal  Institution,  in  January,  1867.  At 
this  Ie6ure  the  discovery  was  first  published,  and  the  name 
given  to  "  Seaaitive  Flames."  SabaeqgMi^  ^  Ic^aier  ^ 
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bad  pMjMMed  a  fuller  explanatUm,  and  had  dUcovcicd  that 
not  only  flamcB,  but  all  gaiea  could  be  fendered  extremely 
■eniitive  to  sound — the  track  of  the  gas  being  marked  by 
mixing  it  with  smoke.f    This  historical  notice  would  be 

unjiist  without  rLTtrii;);^  to  an  observation  made  ten  years 
ago  in  Ami-riti  by  Professor  Lcconic.  That  physicist  had 
noticed  that  certain  sustained  f^ounds  in  an  instrumental 
concert  caused  a  very  perceptible  movement  of  the 
ordinary  pas  tlanies  in  the  rooni.  'Diis  observation  h 
realty  the  germ  of  the  more  wonderful  etfeAs  afterwards 
independently  discovered  by  the  ledurer.  Though  Pro- 
fessor Leconte  was  the  first  to  publish  the  fa^,  in  185b, 
it  appears  that,  previout  to  thlt  date,  artisans  had  Ire- 
quently  noticed  the  phenomenon  as  resulting  from  the  shrill 
sounds  of  their  work ;  and  several  musiciana  have  in- 
fonDed  the  teAaier  that  the  «am«  ciied  hat  been  one  they 
haw  eonawiily  obaerved. 

Twoiiw  mm  from  scientific  history  to  experiment,  the 
leftoicr  Mowed  various  kinds  and  degrees  of  sensitive 
flames.  First,  a  "balswing"  tiame,  which.,  under  the 
ordinary  pas  pressure,  moved  slightly  at  the  sound  of  a 
¥.h;stle,  but  thriist  nut  Inn^-  tongues  of  fire  when  the 
pressure  w  as  increased  by  ur^in^  the  gas  from  a  holder. 
Tins  increased  pressure  was  always  necessary  to  obtain 
titcmore  sensitive  (lames. for  a  reason  that  will  be  understood 
diredly.  ,\  iet  of  t;.Ts,  issuinj;  from  a  V- shaped  orifice,  was 
shown  to  be  quite  insensiiblc  to  sound  until  the  flamu 
reached  a  height  of  10  or  12  inches,  and  then,  at  the  sound 
of  certain  high  notes,  the  flame  shortened  and  spread  out 
iato  a  fan-shape.  Whistling  to  this  flame  in  one  ity  had 
ao  dfcA,  while  in  another  the  tttnA  wis  vaiy  surked. 
,  n^ring  an  air  upon  a  aixalled  Urd^oigan,  the  flame 
■deted  the  high  noiea,  and  promptly  shortened  at  their 
lecarrence. 

The  probable  cause  of  the  sensitiveness  nf  these  flames 
was  then  alluded  to.  The  impact  of  air  evidently  had 
nothing  to  do  w  ith  the  pheuonienun.  Tliis  was  f,trikinf;ly 
shuwn  in  tile  foHowmg  experiment :  By  taj^pinji;  a  mem- 
brane !^tretchcd  over  the  mouth  of  a  large  tin  funnel,  a  puff 
of  air  could  be  dr;ven  with  such  forci-  from  the  narrow 
extremity  that  a  candle  was  easily  extinpuished  some  12  ft. 
away.  Dire<fling  this  puff  of  air  a^;ain.st  the  sensitive  tlame, 
it  was  seen  that  the  flame  moved  violently,  but  was 
utterly  unafleAed  when  the  puff  was  driven  either  to  the 
right  or  left.  This  should  also  be  the  case  if  in  former 
experiments  it  were  tlie  impad  of  the  air,  and  not  the 
sound  that  produced  tlie  elfeft.  But  it  was  at  once  seen 
that  when  tlic  ledhmr  wbistledt  at  the  aaaae  time  alowly 
tuning  round,  the  flane  sttll  continued  to  sbrinlc,  and  was 
almost  as  powerfully  moved  when  the  back  was  turned  to 
the  flame.  The  effedt,  then,  is  solely  produced  by  the 
wave-like  to  and  fro  motion  of  the  sonorous  pulses.  As 
first  indicated  by  l'rofe»or  Lcconic,  a  gas  tlanic,  to  be 
seiv  iiive.  has  to  be  brought  near  its  point  of  roaring;  it 
then  stand*,  according  to  Dr.  Tyndall,  as  it  were  on  the 
brink  of  a  precipice,  over  which  the  sound  pushes  it. 
Agreeing  with  this  explanation,  that  a  sensitive  flame  is 
a  body  in  a  state  of  unstable  equilibrium,  the  lediurer 
supplemented  it  by  comparing  the  flame  to  a  resonant  jar; 
the  flame,  as  was  proved  b>'  a  moving  mirror,  being  in  a 
State  of  rapid  iaochionous  vibration  when  under  the  in- 
fluenoe  of  cxtenal  sound.  The  aAual  shrinking  of  the 
flane  was  due  to  an  increase  in  the  velocity  of  thecwrent 
of  gas,  whidi  was  possibly  brought  about  b^  an  eatatnal 
aonnd  throwing  the  pipe  that  oonveya  the  gas  into  a  atate  of 
vibration,  which  would  thus  narrow  the  channel  ^  the 
gas  passage  :  the  change  in  the  aspe^  of  theiiamebdng 
largely  mtKlificd  by  the  shape  of  the  burner. 

Whatever  may  be  the  complete  explanation  of  the 
phenomenon,  there  c.in  be  no  doulu  that  in  a  somewhat 
Fimilar  manner  oUier  cbjekl  '.  bcs;dc8  flames  arc  also  sensi- 
tive to  slight  extern.il  impulses.  Thus,  many  chemical 
compounds,  a's,  for  example,  fulminating  powders,  are  in 
a  state  of  unstable  equilibrium.  The  so-called  "  Ruperfs 
Drop."  which,  wlien  scratched,  flew  into  a  thousand  frag- 


ments,  is  another  instance  of  this  Idad;  and  some  of 
the  most  eminent  physicists  an  inclined  to  bdieve  that 
the  surfiMO  of  omr  sna  ia  la  a  amaewhat  analogous  sensi- 
tive condition.  From  inorfuiic  things  we  may  travel  on 

to  organic,  for  we  have  evidence  that  there  also  exists  in 
organised  stnidures  a  more  or  less  sensitive  state  at  certain 
times.  Thus,  our  \^onderfully  complex  bodies,  by  disease 
or  nervous  derangement,  arc  often  thrown  into  an  abnormal 
state,  and  when  in  that  condition  are  sensitive  to  the 
slightest  stimuli,  if  of  the  proper  kind.  This  may  possibly 
be  the  foundation  1  i:  '  liatever  truth  there  is  in  the  science 
of  homoeopathy,  tbe  body  being  sensitive  to  a  feeble 
influence,  ttmilar  in  kind  to  the  disease  wider  which  it  is 
sufTering. 

Here  some  may  ask — "  Of  what  good  are  these  specula- 
tiooa,  and  to  what  pniidical  end  can  these  capcrimeots  be 
tnnied  ?**  This  observacian,  twrmit  me  to  remark,  it  wholly 
impio|wr.  ^  Thwe  i«  aoOMthin^  nobler  in  life  tlum  the 
accnmnlatiott  of  wealth,  and  a  higher  end  to  experiment 
than  its  mere  monetary  value;  for  all  accession  to  know- 
ledge must  finally  benefit  the  world.  This  ever  intrusive 
exclamation  (rii  bono  is  a  serious  check  to  the  advance- 
ment of  knowledge,  for  it  disheartens  those  who  are 
making  nature  yield  up  her  secrets,  and  it  damps  the  ardour 
of  ever)'  searcher  after  truth.  Allow  me  to  illustrate  my 
meaning.  Imagine  that  when  enchanted  by  the  perform- 
ance of  some  well-executed  opera  or  oratorio,  a  companion 
by  our  side  were  to  say — "Well,  after  all,  of  what  good 
are  these  finvi  sounds  :  to  what  pradtical  end  can  you 
turn  this  music?"  Should  we  not  instantly  condemn  a 
speech  so  chara&eristic  of  a  sordid  and  sensuoiis  mind? 
And  wtwn  the  student  of  nature  is  listening  with  admira- 
tion and  even  awe  to  die  sweet,  fbough  silent,  modesnng  to 
him  by  every  objeA  of  Usdiligait  study— by  air  and  water,  by 
flowers  and  flames — he  is  conscious  that  he  bows  before 
an  oratorio  as  fjar  above  that  of  Handel  as  the  works  Qf 
the  Creator  are  superior  io  the  oompoaitioo  of  tlie 

creatu  re. 

Still,  however,  the  ledurer  was  enabled  to  show  a 
pra^^ic.nl  applicatitm  of  these  sensitive  flames.  Attention 
was  drawn  to  the  faft,  that  the  flame  shortened  and  Spread 
out  laterally  under  the  influence  of  a  whistle.  Advantage 
was  taken  of  this  peculiarity  to  construA  an  instrument 
which  may  be  turned  to  some  practical  use.  The  instrumcat 
consists  of  two  sliding  brass  rods,  b  b'  (see  diagram); 
attached  at  right  angles,  to  the  summit  of  one  is  a  com* 
pound  metailic  ribbon,  consistins  of  thin  layers  of  silver, 
gold,  and  platinum,  welded  togeuer.   Tins  arrangement 

expands  unetpiany  by  heat, 
by  90  doing  tt  swerves  aside, 
and  is  thus  brought  into  con- 
tact with  a  platinum  point 
projecting  from  the  top  of  the 
Second  brass  rod,  which  is 
fixed  about  half  an  inch  from 
the  free  extremity  of  the  com- 
pound metallic  ribbon.  Con- 
nedled  with  the  two  brass  rods 
is  an  electric  battery,  associa- 
ted with  which  is  an  eledhie 
bell,  placed  in  a  far  distant 
part  of  the  room.  The  bell 
will  immediatehr  ring  if  the 
eleftric  drde  he  complete, 
but  at  present  there  is  a  gap 
in  the  circuit  between  the 
_  metallic  ribbon  and  the  pla- 
tinum point.  "  I  now  ignite," 
+  said  the  leflurer,  "  a  tiensi- 
tive  flame,  which,  in  its 
ordin.iry  st,ile,  burns  .Tt  about  2  inches  from  the  com- 
pound metal  ribbon.  I  retreat  some  thirty  feet  from  the 
flame,  and  whistle ;  the  flame  at  once  responds  ;  it  shrinks 
and  spreads  out  aidewavs.  By  so  doing  it  comes  in 
contaa  with  the  metal  ribbon ;  ^  latter  instantly  ifriUCS 
aside  at  the  warm  touch  of  the  flame,  strikes  agaiint  tEa. 
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platinum  point,  completes  the  eleftric  cirtuit.  and  there 
you  hear  that  distant  bell  answering  me  every  time  1 
wluhile.  In  the  same  way,  at  any  hour  of  the  nif^t  tbe 
cjying  of  a  child  io  ita  cot  would  iuitoiiutically  announce 
itieirin  ila  parent's  r«49i<    ^  a  tonewbat 


arrangement,  imogt  hemwmtt  ndiltont  Inmwr,  a  bnislar, 
filing  the  iroo-caMd  doon  of  >a  jewdler't  tbop  oonld  be 

made  to  sound  an  alarm  bell ;  and  it  is  even  possible,  by 
making  use  of  tbe  propagation  of  sound  through  water, 

llie  rerTedlion  of  that  s>iTund  through  a  trumpet  immersed  in 
the  water,  and  its  condutiion  to  a,  sensitive  flame,  shut  out 
by  non-condudlors  of  sound  from  the  noises  on  btiard  ship, 
that  an  arrangement  might  ht  con<;;rnf:fd  hy  wliith  tlie 
appro.Tch  of  a  vt^sscl  in  a  fi?;;  nii^ht  bu  deteCUHl  Ljv  rinf;ilV(J 

a  bell  ia  the  captain's  cabin.  It  :s  nut,  however,  my  pro- 
vince to  develope  such  inveuLA  u  .  With  diffidence  I  throw 
out  these  suggestions,  which  niAj-,  I  trust,  by  the  practical 
mind  be  in  some  way  turned  to  Uie  public  good.* 

The  IcAuicr  had  reserved  far  the  conclusion  a  flame 
vonderfidly  sensitive  to  tbe  slightest  noise.  The  homer 
which  gave  this  flame  was  formed  of  steatite,  and  consisted 
of  a  single  circular  orifice,  throujgh  which  the  gas  was 
forced  frorn  a  large  holder  in  th.L-  Icaurc-room,  \s  ith  f;reater 

Sressure  than  could  be  ublamcd  from  tiic  main.  The 
ame  was  now  fully  2  ft.  in  length,  and  ohsierve,  said  the 
ledurer.  how  delicate  and  fragile  a  thing  it  apptars  to  be  ; 
for  at  the  slightest  noise  it  drops  down  a  foot, J;  The 
jingling  of  this  bunch  of  keys,  the  crumpling  of  this  paper, 
the  dropping  of  a  small  coin,  are  more  than  sufficient 
utterly  to  break  up  its  height  and  symmetry.  This  flame 
makes  no  response  to  the  vowels,  O,  U,  nor  to  the  labials, 
but  it  eneiKetkaUy  responds  to  the  sibilants,  itspeating 
the  ftann— 

•'Rr.!l  nn,  O  ri!t,  forei-ert 
Ki-^t  nnl,  IrM  !hy  waveteta 
Sheen      '♦hinini;  ^th*pr  — 
Shrink  a-.d  t.ink  to  tl.iikn!J,»." 

The  fiame  is  unmoved  by  the  first  hnc,  but  emphatically 
bobs  at  the  sound  "  rest  ''  and  ■'  lest,"  and  .idmirably  suits 
its  aAioo  to  the  words  of  the  last  line,  for,  when  -^hnnk'npf. 
the  light  of  the  flame  almost  disappears.  So  sensitive  is 
this  flame,  that  even  a  chirp  made  at  the  far  end  of  the 
room  brings  it  down  more  than  a  foot.  Like  a  living 
being,  the  flame  trembles  and  cowers  down  at  a  hiss— it 
crouches  and  shivers  as  if  in  agony  at  tbe  crisping  of  this 
metal  foil,  tbou^  tbe  soaad  is  to  hint  as  scarcely  to  be 
heard ;  it  dances  in  tone  to  the  walu  played  b^  this 
musical  box — and,  finally,  it  beats  time  to  the  ticking  of 
my  V.  atch.  How  wonderful  are  all  these  fiA» !  AncTthe 
more  we  know  of  them  the  more  wonderful  do  tliey  appear ; 
for  this  astonishing  change  in  the  aspect  of  the  llame  iB 
produced  by  an  infinitesimal  portion  of  those  almost 
inaudible  sound-waves,  already  enfeebled  by  their  distance 
from  the  flame.  Lotiking  back  on  these,  and  innumerable 
Other  wonders  revealed  by  physical  science,  and  looking 
forward  on  that  vast  region  which  remains  to  be  explored, 
do  we  not  feel  ourselves  sinkine  to  utter  sipiificance  by 
contemplating  the  mysterica  by  which  wc  arc  surrounded; 
whilst  at  tbe  same  time  are  we  not  conscious  there  is  that 
within  us  sdll  mo«e  wonderful  than  tiiat  withon«-Hi 
consciousness  which  lifts  itself  above  all  phenomena, 
grand  and  mysterious  though  they  be  ? 

*  Scvcrjil  of  the  laws  of  .Tcnmius  may  be  illustritcd  to  a  iarRe 
audience  by  mcjns  oi  the  sensitive  Hjmc  neit  to  be  described, 
Ptaeing^  for  rx^mpli .  a  watch  in  the  focus  of  one  concave  miTfor.and  a 
•ntltive  fl.ime  ir.  the  focus  of  a  distant  second  one,  the  refleAion  and 
converjfencc  of  sound  ia  seen  by  the  rcguliir  beatinp  of  Ifie  fljimc  to 
every  tii-i;  of  the  watch.  The  dtiay  ot  suund,  and  the  prevention  of 
that  decay  by  tubes,  con  atao  be  shown  in  a  similar  way.  Many  other 
illmiimtions  of  acoustical  pkmomcmat  oacc  sniiictt  thnawlMs.  I 
ho^  aliortly  to  nuhliah  tome  fstther  ajiplicattoat  of  tint  novel  pkCHO* 
$cc>pr.-V,'.  I-.  It. 

:  1;  IS  ca^y  to  sec  hiuv  a  inodifitiation  of  the  ■  n^trL-rrcnt  just  de- 
scribed can  be,  and  has  been,  applied  to  this  flame.  '1  he  ditninutiun 
uf  beat  arisinK  Irom  the  falling  of  th«  limmt  Can  cause  the  compound 
ribbon  now  placed  above  th«  flame,  to  rttoii  upon  the  other  battery 
connexion:  or,  another  arrangement  may  be  employed,  an  air- 
thfrmometer  having  a  bent  stem,  in  which  are  sealed  asunder 
p!*tinim  terminato;  the  citcnit  bciiiKclow4  ^ihe  teckw-ard  tnove- 
in  r^t  <  t  insstaiyia  thstah^ewtagio  tha  CQMraAim  «f  the  airla 
tbe  buU;. 


EGO-ALBUHEN,  FROM  A  CHEMICAL  POINT  OF 

VIEW, 

By  JOHN  SPILLEB.  F.C.S. 


On  a  reeent  occasion  it  has  been  proposed  to  employ  tbe 
white  of  egg  in  a  naturally  moist  conditinn  as  the  standard 
of  comparison  in  estimating  the  qualtty,  or  degree  of  im- 
purity, of  potable  waters,  as  n-RaniK  their  nitrogenous 
i>r;;anic  constituents.  Variations  in  the  amount  of  nitrogen 
contained  in  thewhite  ofegg  have,  however,  been  admitted, 
and  the  proportion  of  water,  or,  in  other  words,  the  weieht 
of  dry  albumen,  is  suspcded  to  be  subject  to  variation. 
Whilst  engaged  in  aome  experiments  upon  this  new  method 
of  water  analysis,  in  wblcb,  aa  1  have  said,  albumen  is 
talcen  as  the  starting  point,  and  ita  nitnqpen  (or  a  known 
fradkiaB  of  i0  it  evowed  and  estimated  in  tbe  fbm  of  am- 
moida,  it  appeared  to  ms  desirable  at  once  to  aaccctdn 
whether  or  not  the  moist  contents  of  tbe  tfg  lost  water  by 
evaporation  through  the  calcareous  shell ;  for  if  this  bethe 
case  to  any  appreciable  extent,  the  constitution  of  the  al- 
bumen v.ithin  cannot  possibly  remain  for  any  length  of 
time  fixed  and  definite,  although  the  egg  itself  may,  durmg 
this  period,  be  peffeOly  pnmved  finpuns  oifaBic  dccen- 
position. 

My  affirmative  anticipations  on  this  point  were  based 
upon  the  circumstance  that  a  new-laid  egg  exhibits  no 
cavity  on  breaking  the  shell,  wbilsl  a  stale  one  always 
containa  a  constMrabte  air>spaee{  however,  to  set  the 
question  at  res«>  I  made  the  following  experiments The 
weight  of  a  hen*i  egg  was  exMMtjr  takeoT  and  it  waa  then 
supported  upon  a  wire  tripod>stand,  so  that  the  air  mlglht 
have  free  access  to  the  whole  external  surface  of  the  sbcQ. 
Upon  weighinfj  the  ep;E;  after  an  interval  of  twenty-foar 
hours,  it  had  lost  exactly  one  prain,  and  this  ratio  of  lo';'* 
by  evaporation  remained  tolerably  constant  during  &evcr.il 
days.  As,  however,  the  exi>er-.meni  was  made  in  the 
winter  time,  and  during  a  season  of  wet  weather,  I 
repeated  it  under  somewhat  modified  conditions,  Tua 
new-laid  ccrps  of  large  sixe  were  taken,  and,  after  their 
weights  h,-id  been  acenntely  determined,  they  were  sup- 
ported in  a  similar  manner  within  a  bell-jaTf  resting  on  .1 
flat  gl.-iss  plate,  with  a  dish  of  concentrated  sulphunc  acid 
to  absorb  the  water  given  out  by  tbe  egp.  The  whole 
arrangement  (that  fs  to  Bay,  the  desiocator  and  its  ooo' 
tcntsi  was  placed  in  a  room  the  temperature  of  which  was 
maiiuained  pretty  uniformly  between  55°  and  6o*  Fahr.. 
i  and  there  left  ior  six  we<  ks,  the  diminution  of  >A'eij:ht 
being  frequently  observed  during  this  interval.  In  all, 
ten  weighings  were  taken,  and  the  results  proved  that 
100  gr.,  or  more,  of  water  can  be  abstracted  under  these 
circumstances,  whilst  the  loss  in  the  intermediate  periods 
followed  a  diminishing  scale,  but  nearly  coincided  with 
the  several  intervals  of  time.  The  average  loss  of  water 
by  evaporation  through  the  shell  may  be  stated,  for  tbe  two 
eggs  operated  upon,  to  have  been  at  the  rate  of  3  and 
84  gr.  respedivuy  per  diem.  Upon  breaking  tbe  eggs  at 
the  end  of  si«  weeks,  one  was  fonnd  perfectly  sweet  and 
good,  with  the  envelope  of  the  yolk  unbroken,  bot  the 
second  and  smaller  one  was  discoloured  next  the  shell, 
and  the  albumen  had  become  slightly  decomposed.  The 
last  results  with  this  egg  were  consequently  disregarded. 

The  details  of  the  experiments  are  quoted,  for  they 
serve  to  show  the  proportion  of  yolk  to  white  at  the  final 
stage  ;  ratio  of  water  evaporated  to  total  liquid  contents; 
and  the  exa£t  weight,  in  each  instance,  of  the  shell  with 
its  lining  membrane,  after  careful  washing  with  dUnte 
utd  subsequent  drying  in  the  air 

^'k'g—^'o.  I. 

Original  weight  (entire)    975'0  gf. 

Loss  of  weight  in  six  weeks  (water)  . .  xoo-o  *, 

Shell  ud  membrane  ..  99*4  si 

Yolk   itr^  n 

WUte  (by  diOeietKe)  ..    ..  45^^  *• 
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Original  weight  (entirci    g^o-S  gr. 

Lovs  of  weiKht  in  three  weeks  (water)  416  „ 
Shell  and  mcmbiaoe  .,    ..  .. 

Ynlk  :>nc!  while   


852 
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1;  will  here  be  nnticed  an  anomaly  that  the  heavier 
shell  of  Xo.  I  permitted  a  faster  rate  of  evaporation 
through  i:i  substance  than  No.  2.  The  latter  appeared, 
however,  upon  intpeAion,  to  have  a  smoother  external 
soriacc,  and  to  be  ctF00g«r  and  more  compad  in  ttruAure 
tbiMgliOttt. 

The  following  table  shows  the  atTlual  amount  of  water 
Inl  by  evaporation  in  the  two  instances  for  the  intervals 
of  Urac  apecificd  in  the  iirat  column  i— 


Mo.  lEfiKi 
Cr. 


Leu  of  Wfigktia  Dweteior  (Waitr  evaforaUd). 
IaicmU«ftiaM, 

X       • «        *  « 

s    ..  .. 

y     •  •      •  • 

14  .. 

at  ..  .. 


No.jEgC. 
Gr. 
2*6 


4'     ••  ..  IQOO 


3*4  *  *    *  *    *  * 

fr9   47 

17*3   14*0 

343   a?** 

511    4^6 


(M  of  Water  Eva^oraUd  lo  Tui,U  Liquid  Conicuis  of 
tit  Egg  (per  cent). 
Time.  N«.i.  No.  a. 

lotwoweekt..         y9  yi 
three  j<8   ....  4*9 

af     if  • .   . .   H"4  * "    •  * 

It  would  be  difficult  to  prove  wlu  tln  r  or  nut  tlu-  v  r.tcr 
lost  by  evaporation  from  the  white  ts  partly  compensated 
by  an  accession  of  water,  by  diffusion,  froRltne  yolk. 
No  colouring  matter  tiavela  ontwards  uolest  an  organic 
decomposition  sets  in,  whcn  all  the  nateral  bankvs  are 
destroyed,  and  the  aevetal  pamofthe  en  become  mefjcd. 
I  am  inclined  to  think  that  this  re-dinHbiition  of  water 
aAually  oecuraf  since  the  of  the  yoUc  appears  wrinkled 
hi  a  stale  egg,  as  though  by  loss  of  a  portion  of  its  liquid 
contents. 

The  composition  of  fresh  egg-albumen  may  be  said  to 
vary  between  the  following  limits:— 

'^Vater   88  to  89  per  cent. 

Dry  albumen  icontuimng  nitrogen 
i*5S  to  175  per  cent). .    . .   . .   xttotS  » 

Other  onalsrses  have  been  recentTy  published,  in  which 
the  nitro^n  amotinta  to  i-Si  per  cent  and  upwarcl-^,  with 
the  minimum  proportion  oT  \'  ater.  It  is  probn!  !  tl  '. 
tbe&e  latter  results  were  obtained  with  eggs  which  hatl  been 
loBfsr  kfpi  in  stock.— fJic  Pkotpgre^hie  Ntvs. 


SELATlVfi  VALUES  OF  FRENCH  AND  ENGLISH 
WEIGHTS  AND  MEASURES. 
ByA.A.FESQVBr. 


I  SKE  in  the  column  of  Notes  niiJ  C^Harieb  (Wnicrican 
reprint,  March,  186S)  that  one  of  \our  readers  wish.es 
some  calculations  showing  the  relative  value  of  French 
and  En);Iish  weights  and  measures.  Tables  for  this 
purpose  are  to  be  found  in  many  technical  works,  but  I 
think  they  are  not  so  coniplctu  as  those  1  Join  to  tbis 
letter.  You  will  see  by  tlie  number  of  different  values 
of  the  gramme,  and  of  (be  cant  weight*  that  **  the  doaors 
or  the  standanla  disagiree.'* 

The  value  I  have  adopted  for  the  gmnmn  ia  15*438395 
tr>  V  <;rair  !  i^Iated  f.om  I  pound  avOirdupois  a  700O 
giatos  m,  graniisett. 


It  may  be  that  these  data,  or  my  calculation,  are  in- 
coTTcA ;  if  80|  I  wish  to  be  corre^ed.  It  would  be  a 
sati:  t'adloa  to  many  of  your  readers  to  know  the  exaS 
value  in  grammes  of  the  English  standard  pound  avoirdu- 
pois, and  how  many  troy  grains  it  contains.  Most 
authors  say  7000  grains;  however,  J  have  seen  7004 
grains  printed  somewhere. 

'1  he  use  of  the  nutric  system  is  extending  more  and 
mute  ;  l)ut  the  abb; i \ iations  in  writing  are  not  always 
short  and  corresponding  to  the  s  nipliLity  of  the  system, 
therefore  I  have  added  to  the  t.iblcs  a  series  of  svmbuls 
for  abbreviations,  whi^  h  will  iie  understood  by  It.okini;  at 
them.  This  system  is  based  on  the  same  principles 
foiiowed  in  chemical  symbols.  Each  unit  and  its  prefixes 
are  Indicated  by  their  first  letter,  with  this  difference, 

that  a  capital  letter  is  used  when  the  piefixet  are  those 
increasing  the  unit. 

We  use  already :  kgm. »  kilogrammctre ;  we  might  have 
as  well,  k^.  *  kilogramme  degreei  g  «  gramme,  instead 
of  gro.  or  grm. 

PbilBdslfUs.  Uiircb  ajrd,  iSC8. 


TABLES 


SHOWINO  THE  KELATIVE  VALUES  OF  rREN'CIi  AND  ENOLtSH 
WEIONTS  AMD  MCASOIIBa,  Ac. 


Measures  ok  LrsoTH. 


Millimetre 
Centimetre 
Decimetre 
Metre 


inch 


n 
It 
«* 
ff 


003937 

0-  393708 

3-937079  inthcs 
39-37079 
3-2808992  feet 

1-  093633  yard 
Decametre  „  33-80899S 
HeAometre  „  328*08991 
Kilometre  3380-8993 

••  1093-633 
Myriametre  ,1  10^36^33 
*•  «n»i38 


feet 


II 


yards 

•* 
miles 


Inch  (,Vth  yard)  ..  ..  « 
Foot  (^rd  yard)       ..    •>  «« 

Yard   „ 

Fathom  12  yards)    ..    .»  ,« 
Pole,  or  Perch  (5}  yards)  „ 
Furlong  (220  yards)      ..  „ 
Mile  (1760  yards)  ..    ..  „  1609.3149 
Nautical  mile  ..    ..    ....  1853 


2"53'"n5>i  <  ontimi  trcs 
30479449  decimetres 

0-  91438348  metre 

1-  82S76696  H 
50291 1  „ 

30X'i6437  " 
*• 


•  I  H  ••  ti 

„  centimetre  ..  •» 
„    decimetre         ..  n 


Superficial  Measures. 
Square  millimetre  ..       •  ^IfOi  of  a  squa«»  inch 

o>i53o86  „ 
15*3086       „  inches 

..    ..  „  0-10769      ,.  foot 

,.    metre  or  ccntiarc  „  I550'86  i»  inches 

.1             .,            II  10*7698       u  feet 

„               „              ,.  i-i';6o3^      ,,  yard 

Are  ,t  107^9^  „  fuct 

„   ,  ii9"6o33         „  yards 

„                       ..    ..  „  0098^)45  rood 

Heaare  m  1x960-33  „  yards 

II    2-471 H3  acres 

Square  inch     ..               n  645-109201  sq.  millimetres 

„      „                      M  6*45109   „  centimetres 

„    foot   „  9'3903    ,.  decimetres 

„    yard   „  0B36097  I,  metre 

rod  or  perch          ti  ^yigtq^  „in€inM 

Rood  (1210  sq.  yards-)    ..  «,  10-116-75  ares 

,\ac  (44*40  „     .,)..«  o-.i04<';i  heAara 
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Measures  o»  CxrAaty. 

Cubic  miUimetie    •.         "  0*000061039  cubic  inch 
M    centimetre,  or  milli- 

litn                     „    0*061029  „  „ 

ID  cubic  ccntimctrrs,  or 

centliitrc    ..     „    0610:9  <• 
too      „    centime-ires,  or 

decilitre           „    C-10295  inches 
1000    „    centimetfea,  or 

litre    «.    ..       610205688  „  „ 

»        >•        o      ..    w    1760773  imperial  pint 

O'zzougfq  „  gallon 

Decalitfe  ,610*393^^  cubic  inches 

„        .1                         2'2oa9668  imp.  gallons 

HcAoUtro  ..  ,t   3*5317  cnbicfeet 

„  ...,..,.„  33*009668  inp.galIon« 
Cable  metre,  or  itcre,  or 

ytolitre     '                          1-30S  cubic  yard 

35  3 171  feel 

Myrialitre   i.353  »7« 


Cubic  inch  m  16*3653        tabic  centimetfct 
foot  „  28-3139  „  decimetres 

,1    yard  „  076452069O    „  metre 


American  Measures. 
Winchester,  or  U.S.|{alloo  {231  cub.  in. 

Cbaldroa 


bu»hel(2i50  42    )  „ 
•   (S7'S5  cttb.  feet)  „  1621*083 


V7850S5  litres 
33-23603  „ 


British  Ihpbrial  ?4sAsvm. 


Pint  (t  gallon) 
Quart  (J    ..   )  .. 
Imperial  (^.-illon  .. 
Peck  (2  gallons) 
Bushel  is  gallons) 
Sack  (3  bushels).. 
Quarter  (8  bushels) 
CfaaUbon  (12  aacke) 


f507932  litre 
1-135864  „ 

4VS4345797 
g-oi)6gt39 

36*347664 

1*09043  taedolitre 

2*907813  befioUtres 

13*08516  „ 


P£TROL£UM  FUEL  FOR  STRAM  SHIPS. 

The eODSiderations  which  should  govern  the  discu^^ftion  of 
the  question  of  the  substitution  of  petroleum  in  place  of 
coal  for  the  generation  of  steam  may  be  classed  under 
the  following  beada :— First,  the  eompamUve  beating 
or  ateam«producing  capacity  of  tbe  two  enbetances, 
wdgbt  fur  weight  ;  second,  the  comparative  cost, 
weight  for  weight  -.  third,  the  comparative  cost  of 
of  .-.tiendatice  in  i!ie  Titl-  i  r  Vu'ler-room  ;  fourth,  tlic  i.r>st 
and  flurabilitv  of  the  apparatus  necessary  for  burninj^  the 
pctroltiim  (under  this  head,  with  the  retort  sv&'.cni,  ilie 
air-pumps  tor  forcing  air  into  the  retort,  and,  il*  i:  is  not 
by  gravity,  the  [niiii]is  lor  furcing  in  the  in-troU-um  shciuld 
be  included) ;  tilth,  the  comparative  difficulties  encountered 
and  space  required  in  stowing  the  two  fuels. 

With  respe(fl  to  the  comparative  heating  power  of 
anthracite  coal  and  petrolenm,  let  M  firat  mention  their 
absolute  theoretical  steam -generating  capacitici ;  that  is, 
if  the  combustible  elements  in  both  cases  cohM  be  com- 
pletely consumed,  and  all  the  beat  thus  geneiated  be 
utilised  in  staking  steatn*  Aooording  to  the  accurate  and 
^borate  experiments  of  the  eminent  chemists,  MM. 
Faw  and  Silberman,  a  pound  of  carbon  completely 
burned,  so  as  to  make  carbonic  acid  i  th.ii  is.  hy  conibinin;,' 
with  2{  lbs.  of  oxygen),  will  cvapor.ne  13  lbs.  of  water 
from  a  tcmpc-T.-it-jre  <.f  .112"  I'.ihr.  ;  iind  s;niil.^rly,  i  !b.  of 
hydrof^rn,  i>y  conibining  witli  is  lbs.  ol  «xygc:i,  will  evapo- 
rate fj  i\:  I'd' .  of  w.itcr  from  the  same  temper  :itiiic.  'i  he 
cbtiinicoi  i.jinpi>;>ition  cfpctrukum  is  said  tu  be  CuHui 


or,  in  other  words,  it  is  composed  of  12  atoms  of  carbon 
and  12  atoms  of  hydrogen.  As  an  atom  of  carbon  exceeds 
an  atom  of  hydrogen  six  times  in  weight,  it  is  seen  that  ia 
a  pound  of  petroleum  6  paiu  are  carbon  and  I  part 
hydrogen.  The  absolute  theoretical  evaporative  power  nf 
a  pound  of  petroleum,  ia  pounds  of  water,  from  sis*,  is 
therefore  f  X  ti+ 1  x64*t«2S'os  Ibe.  AUosriag  tbet  Ibere 
is  20  per  cent  of  non-combustible  matter  In  anthracite 
coal,  there  remains  in  a  pound  }  of  a  pound  of  carbon  ; 
hence  J  x  15  — 12  lbs.,  the  weight  of  water  that  theoretically 
may  be  evaporated  from  212^  by  a  pound  of  anthracite, 
under  these  conditions.  Consequently,  the  absolute 
hcn-.inK'  power  of  petroleum  is  1*833  times  greater  than 

thai  uf  a  pound  of  anthracite. 

Now  let  Us  lool.  .1',  tl'.v:  coiiiparati\ c  co.^t  :  the  average 
price  of  crude  petrokum  is  about  21  cents  per  gaiion,  and 
coal  about  5  dollars  per  ton  ;  in  other  words,  the  petroleum 
costs  3  cents  per  lb.,  while  the  cost  of  the  coal  is  -23  of 
I  cent.  Hence,  a  pound  of  petroleum,  while  it  has  but  1-835 
times  more  absolute  heating  power  than  a  pound  of  anthra* 
cite,  costs  13  times  more  thmt  the  coal;  that  is,  the  heat  pco> 
duced  Ivy  petnileiiin  easts  0¥cr  seven  tiuies  more  than  the 
heat  produced  }fy  coal.  The  greater  cost  of  the  pctrolemn 
is  therefore  decisive  against  its  economical  use  as  a  steam 
fuel,  and  this,  too,  without  considering  the  complication 
of  the  .nppar.itus  necessary  for  burning;  it.  With  regr.rdto 
the  eom|\-jrative  tost  of  the  attendance  on  the  hre, 
ectiiioiny  in  this  particular  is  decidedly  in  favour  of  the 
petroleum.  It  i,  probable  that  a  steam  vessel  which 
require!^,  say  24  men  in  the  fire-room,  could  dispense  with 
at  least  14  of  them  by  the  use  of  petroleum. 

So  far,  we  have  assumed  that  not  only  was  all  the  heat 
generated  that  is  attainable  from  the  perfed  combustion 
of  the  two  fuels,  but  that  the  whole  of  this  heat  was 
utilised  in  the  evaporation  of  water.  It  need  scarcely  be 
remarked  that  such  results  arc  <^uite  out  of  the  question  ia 
praAice.  The  experiments  earned  on  with  the  macbinsiy 
of  the  0. 5.  gan*D0«ti  PaIps,  in  Boston  barbewr,  throw 
much  light  on  the  evaporative  power  pradUcaily  attain- 
able with  the  two  fuels.  The  petroleum  in  these  experi- 
ments was  burned  by  the  contrivance  knou  n  as  I'oote's 
retort  apparatus,  and  the  result  of  the«e  tiials  was,  that  if 
the  cvajioraiive  pow  er  of  the  anthracite  is  represented  by 
t,  that  of  the  petroleum  is  1-38 — a  result  much  inferior  to 
that  v.hicl)  v.e  have  she^wn  is  due  to  the  combustible 
elements  of  the  two  substances.  This,  perhap.s,  is  due  to 
the  fadt  that  it  is  more  difBcult  to  completely  burn  a 
hydrocarbon  fuel  than  it  is  to  bum  one  composed  almost 
wholly  of  carbon.  If  we  modify  the  calculations  we  have 
before  entered  into,  according  to  the  results  attained  with 
the  experiments  on  the  Pahs,  conduced  under  tbe  im* 
mediate  supervision  of  the  pctioleam  retort  inventor,  it 
will  be  seen  that  the  result  is  stilt  further  against  tbe 
economical  use  of  the  oil  as  a  steam  fuel. 

We  have  now  to  consider  the  cost  and  durability  of  the 
app.iratus  for  buriiinp  the  oil.  As  to  the  cost,  let  us  look 
at  the  expense  of  appl)  in;^  tb.e  retort  .system  to  vessels  of 
the  U'iu)j/-<i;j(/i7i,'  tl.Tss,  \vhich  have  58  furnaces  in  their 
builern.  It  is  estimated  that  such  an  apparatus  would  cost 
at  le.ist  250  dollars  for  each  furnace,  or  250  ,s  5S 
14.S00  dolLirs,  and  when  to  this  is  added  the  cost  of  the 
air  piin)ps  for  pumping  air  into  the  retort,  the  engines  for 
drivini;  them,  together  with  the  pumps  for  forcing  the 
jietrolcum  into  tbe  retorts,  and  the  paraphernalia  of  cocks, 
valves,  and  pipes  cnnneiftcd  with  this  machineiy,  we  think 
it  is  safe  to  assume  that  the  application  of  the  retort  system 
to  such  a  ship  would  cost  at  least  6o«ooo  dollars,  when 
we  come  to  look  it  the  durability  of  thisapparatus,  the  case 
is  still  more  sinngly  against  the  petroleum ;  and  when  the 
high  temperature  to  which  the  apparatus  is  exposed  is  con- 
sidered, it  becurnes  evident  that  portions  of  it  will  reqtiirc 
constant  rencvv  al.  Hut  the  most  fatal  pr.~,('tical  obicclion 
!o  the  retor'v  s\stein  reni.iins  to  he  mentioned  ;  it  is  the 
deposition  of  carbon,  coke,  and  incombustible  matter 
within  the  retorts  and  pipes.  In  experiments  with  .1  :c-":t 
.-ipi^arutus,  the  pipe>  iuid  passages  became  so  choked  in  Icbt 

Digitized  by  GoQgle 


^M:y'M»£'*^*'t  Sourui  of  Sulphur  used  in  Manufacture  of  Oil  of  VilrioL  21$ 


tbui  48  hoErs  that  the  fire  went  out,  and  could  only  be 
renewed  by  takim;  the  fixture  apart  and  cleaning  it. 

With  rcE^ard  to  storing  ]ietri)lt-ui:i  on  board  ship,  another 
sei-i()u>i  difficulty  is  encountered.  A  f;rcat  portion  of  the 
crude  oil  evolves,  at  ordinary  tomperaturcs,  an  inflammable 
gas  ;  and  this  gas,  when  mixed  with  atmospheric  air,  forms 
an  explosive  compound,  which  instantly  takes  fire 
brought  in  conuA  with  flame.  Other  Mmpiet  do  not 
evolve  this  gat  tutil  the  tem|icniture  it  raiflea  fioro  80^  to 
loO"  Fahr. 

Tlicw  f«At  point  out  at  oac«  the  extraardinaiy  care 
tliat  ttrast  be  taken  in  BtoruiK  this  substance  on  board  ship, 
in  order  to  guard  against  accidents  of  the  most  frightful 
charaAcr.  It  therefore  seems  dear  time  .1  ;^ropLr  regard 
for  safety  demands  that  thi-  tanks  cont  unir.';  the  petriileum 
should  be  iinincrfed  in  water;  ubcn  the  weight  of  these 
tanks  and  cisttrns  is  borne  in  minil,  tof,'ethcr  with  the  bulk 
of  petroleum  and  coal  composition  i.a  ci:hic  foot  of  the 
former  ^veighs  50  lbs.,  and  a  cubic  foot  of  anthracite,  as 
stored  in  bankers,  weighs  52-5  lbs.),  and  also  their  relative 
heating  values,  which  may  be  set  down  as  2*4  for  the 
former  and  i  for  the  latter,  it  may  be  with  Mfety  assumed 
that  there  would  be  a  saving  in  weight  and  space  of  not 
over  30  per  cent  in  stowage  capacity  by  substituting  the 
oil  for  the  coal.  It  ia  therefore  evident,  from  what  we 
luve  aaid,  that  even  asinminff  that  the  oil  and  the  cool 
can  be  Inmed  with  equal  faciiit}',  and  with  an  equal  degree 
of  liability  to  derangement,  in  steam-boiler  furnaces,  the 
excess  of  the  heating  power  of  the  petroleum  over  that  of 
the  oil  is  so  very  much  less  than  its  excct>&  of  cost,  that 
there  is  not  the  slightest  probability,  as  long  as  tiicsc 
ratios  exist,  of  petroleum  cvtr  takint^  the  place  of  coal 
a.s  a  steam  fuel. 

When  wc  l<H.k  at  the  crreat  com]^lication  and  danr^er 
that  must  be  added  to  steam  rnacliinery  in  order  to  burn 
the  oil,  and  the  liability  to  derangement  and  the  want  of 
donbility.  It  is  not  likely  that  any  prudent  steam  naviga- 
tkm  company  would  allow  it  to  be  employed  in  their 
vcaaels,  even  if  they  could  find  an  engineer  to  recom- 
nend  ix^—Amrican  AtUmh, 


PROCEEDINGS  OF  SOaETIES. 


PHILOSOPHICAL  SOCIETY  OF  GLASGOW. 
Oriitmry  MtHmg,  April  2glk,  1868. 


Dr.  F.  11.  Thompson,  Ficsidcnt,  in  the  Chair. 

Amonost  the  papers  read  at  this  meeting,  there  was  one 
"  Oh  the  Sonrces  of  Sulphur  uted  in  the  Maiiii/aclurc  of  Oil 
of  Vitriol  or  Sulphuric  Aeid"  by  Mr.  James  Mactsar, 
F.C.S.,  of  the  alkali  depaiiuuent,  St.  RoUox  Cbemical 
Worita.  Aft«r  making  some  few  preKmlnary  lemarka, 

Mr.  Mactcak  proceeded  to  say  that  the  qvantiQr  of  oil 
of  vitriol  manofadured  in  this  country  exceeds  500,000  tons 
per  annum,  and  of  this  quantity  about  320,000  tons  are 
used  in  the  ctjnversion  of  comiron  salt  into  sulphate  of 
soda,  (or  tlie  production  of  alkali  by  Leblanc's  process, 
the  remainder  beinj^  taken  up  chiefly  in  the  inanufaiflurc  of 
artificial  manures.  'I  he  sulphur  cutisunu-d  last  year,  in 
makinf^  oil  of  vitriol,  amounted  to  i Go, 000  tons,  but  of 
thiB  quantity  only  from  10,000  to  20,000  tons  consisted  of 
brimstone  ;  the  remainder  is  obtained  from  nyritcp,  tif 
whith  upwards  of  375,000  tons  were  burned,  I  he  hrim- 
atotie  it  used  chiefly  in  the  manufai^ture  of  "sale  acid," 
and  tbit  again  ia  osed  mostly  for  bleaching  purposes  which 
require  a  veiy  pure  aeid«  that  made  from  p^tes  being 
slwaya  more  or  len  coniaminated  with  arsenic  and  other 
■mparitiea  of  a  detrhnental  charaAer. 

Since  tbe  year  1851  the  price  of  brimstone  lias  bi.'cn  very 
high,  owing  to  the  great  quantity  of  sulphur  required  in 
tbe  treatment  of  tbe  vine  disease. 


Up  to  the  year  1856  all  the  pyrites  u;  ed  was  obtained 
from  Cornwall  and  Ireland,  except  a  sm.ili  qu.intify  of 
"coal  bras.'^es"  tound  in  the  coal-fields.  In  tli.  t  year 
some  cargoes  of  Spanish  pyrites,  containing  a  sjnalljper- 
centage  of  copper,  were  imported  and  used  by  the  Tyae 
manufadlurers,  who  liked  the  ore  vny  much,  on  account 
of  the  high  percentage  of  sulphur  which  it  conuined; 
while  it  is  burned  at  as  low  a  cost  per  toa  as  the  ore  of 
low  strength.  At  least  one  half  M  the  ore  now  used  is 
ISpaaiah  cuniifeious  pyriCea.  Tbe  author  Qlmtiated  the 
coMiomy  of  woriting  pyrites  by  stating  that  Irish  ore  con* 
tains  about  35  per  cent  of  sulphur,  while  Spani&h  ore  con- 
tains as  much  as  from  45  to  50  per  cent;  and,  assuming 
that  the  cost  of  burning  in  both  cases  is  2s.  per  t^.n.  w.  the 
one  case  35  parts,  and  in  the  other  from  45  to  jo,  arc 
burned  o!f  for  the  same  amount.  But  it  is  found  that  the 
refuse  contains,  in  both  rasc«,  about  5  per  cent  of  sulphur 
on  the  average,  so  that  there  acii:,-iil\-  burned  ofT  S6  per 
cent  of  the  sulphur  of  the  Irish  ore,  and  S9  per  cent  of  that 
contained  in  Spanish  ore  of  45  per  Cent  Strength,  thus 
giving  a  tsear  gain  of  3  per  cent. 

Mr.  Mactear  then  referred  to  certain  diiadvantages 
attending  the  use  of  pyrites  instead  of  Sicilian  sulphur  :-- 

Fint.  A  greater  amount  of  chamber  space  is  required 
for  burning  p^tes  than  for  sulphur.  This  is  usually 
taken  to  be  tn  the  ratio  of  43  to  301,  and  is  due  to  tbe 
faft  that  the  iron  of  the  ore  is  peroxidised  during  combus- 
tion, and  therefore  uses  extra  oxygen  and  nitrogen  (which 
passes  on  unchanged) ;  and  for  tlie  extra  aniuisnt  of  both 
of  these  gases  chamber  space  nvust  be  pru\  ^oitf. 

Si'ivit'f.  '1  he  arranfjenientK  (or  burnmi;  pvritcs  are  much 
more  tosiiy  than  for  burning  sulphur  ;  the  heat  is  greater, 
and  therefore  there  is  more  wear  and  tear  of  the chansbers 

and  conncdlintr-pipes, 

Tlnnl.  'i  here  i.s  alv.  a-.  s  a  larger  percentage  of  nitfe 
required  with  pyrites  than  with  brimstone. 

Fourth.  Owing  tovariocs  causes,  the  add  produced  ia 
of  inferior  quality. 

Fj/i/ii.  It  involves  more  labour  to  work  pyrites  than 
to  work  brimstone ;  and  there  is  a  large  amount  of 
refuse— approidmately  threc.fourths  of  toe  v/cight  ot 
the  raw  ore— for  which  room  has  to  be  provided. 

Sixik,  In  burning  pyrites,  and  during  transit,  much 
small  is  made,  and  this  cannot  be  burned  properly  unless 
in  a  separate  furnace.  The  niobt  coniniun  fonn  is  a 
muffle  Airnakc;  :n  it  the  •'  sm.ills"  arc  roa-stcd.  witri  free 
admission  of  air,  but  the  quantity  nassod  into  the  chamber 

is  so  great,  in  proportion  to  the  suiphuT,  tbat  this  method 

is  objeAionable. 

Tak;n!;  .ill  thc^i;  d; ?ai!\  - ntages  into  account,  it  is  found 
that,  in  making  ordinary  sulphuric  acid,  i  ton  of  sulphur, 
in  the  form  of  pyrites,  costs  only  los.,  while  Sicilian 
sulphur  costs  from  £6  to  £f.  The  ore  is  usually  sold  at 
so  much  per  cent  of  sulphur  per  ton ;  for  some  years  tbe 
rate  was  is.  per  unit,  at  present  it  is  8d. 

Theoretically,  100  parts  of  pure  sulphur  should  yield  306*25 
parts  of  oil  of  vitriol,  and  in  prafUce  it  ia  found  that  100 

Earts  of  brimstOM,  containing  i  per  Cent  of  impurity,  can 
e  made  to  yield  302  parts  uf  acid,  while  with  nyriter.  the 
acid  produced  only  amounts  to  285  parts  of  the  sulphur 
a^ually  burned,  or  275  parts  on  the  sulphur  a&ually 
present  In  the  ore. 

'I'he  author  then  referred  in  detail  to  the  several  sources 
from  V.  hu  h  th.c  rerjuired  sulphur  is  obtainid.  He  spoke 
ol  them  :n  t!ic  I'cllowiu;^  crde:,  ar.d  ;;lusti.;ted  hisrcmarka 
by  a  very  extensive  collecttun  uf  specmitns  :  — 

Sii-Uidti  Sulf-hur. — This  is  found  chiefly  in  the  vclc.mic 
districts  on  the  south  coast  of  Siciiv,  more  or  les;;  ])urc, 
and  imbedded  in  liir.e  and  day  mar).  It  ia  tixtraucd  fiotn 
the  crude  mineral  in  various  ways,  according  to  the  rich- 
ness of  the  material.  If  the  mineral  is  vely  rich,  it  is 
simply  melted  in  a  caat'iran  pot,  and  titen  the  liauid 
sulphur  is  ladled  out  into  moulds  }  but  if  the  mineral  is 
poor  in  sulphur— some  kinds  containing  only  25  to  20  per 
cent — it  is  distilled  in  earthen  retorts,  and  usually  con- 
densed in  water.  As  imported  into  this  ""'ft^jjfz^^ljj^t^oOgle 
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of  three  qualities—"  firsts,"  "  tteconda,"  and  "  thirds." 
The  latter  only  is  used  in  making  oil  of  vitriol,  the  othen 
arc  refined  for  making  gunpowdtf. 

S^mitk  I^rita.—Ut  the  author's  opinion,  this  mineral 
claims  the  first  attention,  o\ving  to  its  forming  at  least 
one  half  of  all  the  pyrites  burnt  in  the  sulphuric  acid 
manufaclure.  It  is  found  cliietly  in  the  province  of 
Huclva  ;  the  deposit?  pass,  however,  from  Spain  into  tl.c 
adjoining  part  of  Portugal.  Somi.-  of  the  dcpo-it-  .ire 
nearly  a  mile  long,  ofgru.it  depth,  iir.d  of  varying  wiJih. 
Till  lately,  the  great  bulk  of  j^yntes  imported  was  brought 
chiefly  from  Mr.  Masnn  s  mines,  nt-ar  the  river  Gaudiana. 
The  owner  w.is  tlu'  first  piTsun  to  construct  a  railway 
as  a  means  of  transport  from  tiie  mines  to  the  coast,  in- 
stead of  the  antiquated  and  expensive  method  of  mule 
carriage.  Mules  are  still  employed  at  all  the  other 
mines,  and  the  miner.-il  Is  carried  in  sacks  or  baskets  on 
^e  mules'  backs.  A  few  yean  sincei  the  Thar&is  Mining 
Company,  consisting  chiefly  of  Glasgow  capitalists,  was 
formed  to  pudiaae  and  work  a  nmnner  of  mines.  The 
pyrites  from  the  Thariis  mines  are  now  used  largely,  and 
the  imports  of  Mr.  Mason's  ore  have  been  much  reLli;:ed. 
The  latter  usually  contains  about  50  per  cent  of  t.v;lpl.ur, 
besides  3  or  4  per  cent  c,f  copper.  The  Tl  arsis  mineral 
contains  48  to  50  per  cent  of  sulphur,  aaJ,  4  to  5  per 
cent  of  copper.  Both  kinds  are  much  the  same  in  their 
working  qualities  ;  they  burn  well,  and  make  compara- 
tively little  dust  in  breaking. 

Norwegian  Pyrites. — Many  mines  of  pyrites  occur  in 
Norway,  but  those  in  the  vicinity  of  Dronthcim  arc  the 
most  important.  The  Norwegian  ore  is  pretty  largely 
imported  into  this  countr}',  but  chiefly  to  the  Tyne.  The 
largest  qtuotity  is  raised  in  the  mines  Vttcr  icn,  the 
annual  produft  being  from  6,000  to  8,000  tans.  It 
consisis  of  veiy  small  crystals,  is  of  good  quality,  bums 
well,  and  does  not  slag  in  the  kilns.  It  contains  about 
44  per  cent  of  sulphur,  and  from  i  to  2  per  cent  of  copper. 
Under  this  head  Mr.  Mallear  referred  to  a  second  quality 
of  this  mineral  :  to  an  excellent  variety  obtair.Lil  it  :i! 
m;les  from  Dror.iheim,  and  containing  but  a  Uacc  ul 
copper  ;  to  the  ores  obtained  from  some  mines  opened 
lately  near  iiergen  ;  and  to  another  variety  which  comes 
from  Nordland.  yielding  42  per  cent  of  sulphur. 

Sicedith  Pvr/.Vs.  — This  is  obfainfd  in  mining  for  copper 
ores,  and  is  sail!  to  exist  in  enormous  quantities,  but  at 
present  the  want  of  means  uf  cheap  transport  to  convenient 
shipping  prevents  it  cuming  into  e.Ktensive  use.  A  few 
cargoes,  however,  have  found  their  way  to  Britain,  and 
the  ore  itself  has  been  found  to  wOlk. 

BeUnan  Pyrites. — ^Large  quantities  of  this  ore  are  im- 

Sorted,  especially  to  the  Tyne— ^the  freight  from  Antwerp 
eing  very  low,  sometimes  only  6d.  per  ton.  The  mines 
yielding  it  are  in  the  distrids  of  Liegc  and  Namur,  and 
are  worked  primarily  for  lead  and  zinc  ores.  One  kind 
is  called  alluvial  pyrites,  and  has  the  form  of  coprolites, 
and  few  of  the  pieces  weigh  more  than  a  pound  each.  It 
burns  well  if  used  along  with  Nor'.vcgian  or  otiier  ores. 
Another  resembles  a  slag  or  cinder,  and  often  contains 
lead  or  antimony.  Belgian  ores  contain  from  40  to  50 
percent  of  sulphur,  and  traces  of  th.allium. 

Wesiphalian  Pyrites. — This  resembk's  a  vc.-j-  poor  fire- 
clay, or  shale,  in  appearance,  but  it  bums  well.  It  is 
said  to  contain  a  considerable  quantity  of  thallium.  The 
analysis  gives  42  to  43  per  cent  of  sulphur. 

Imkm  PyrtUt^y^ty  littic  of  this  is  imported,  for 
aJthon^  it  contain*  about  45  per  cent  of  sulnhur,  it  also 
contains  9  or  10  per  cent  of  aiiica,  and  its  physical  pro- 
perries  are  not  in  its  favour. 

Irish  Pyrites. — This  is  obtained  from  the  Wicklow 
mines,  where  it  occurs  in  beds  of  f^rcat  thickness.  It  con- 
t.lins  from  _jo  to  35  per  ci'nt  1'  .1;  bur.  ,\  deposit  occurs 
in  the  \'alc  of  .'\voca  which  ..^i.iains  about  44  per  cent  of 
sulphur. 

Cornish  Py  ':tcs. — Under  this  head  the  autlior  included 
the  ore  from  the  mining  districts  of  Dorset.  Devon,  and 
Cornwall.    It  la  got  in  the  dxe»>ing  of  the  lead  and 


capper  ores,  and  usually  contains  from  25  to  30  per  cent 
of  sulphur  and  i  or  2  per  cent  of  copper,  and  frequently 
arsenic.  The  autlior  also  referred  to  the  fad  that  Mr. 
Vivian  la  making  sulphuric  acid  by  burning  copper  pyrites 
in  kilns  of  peculiar  construdion. 

Coal  Brasses. — This  material,  also  called  "Scotch 
;;old,*'  is  larj^ely  u.ied,  and  is  a  cheap  source  of  sulphur 
t'or  acid  tu  be  used  in  iiiakint;  manures,  &c.  Even  wbcn 
v.tll  cleaned  it  .-.i'Aays  contains  organic  matter,  and 
pui&esst'B  other  »iisadvanta;4cs» ;  stdl  it  is  useful  in  ke:p- 
ing  up  heat  in  the  kilns  if  used  along  with  other  \  arietics. 

Cleveland  Pyrites. — Although  interesting  to  the  peolo^^ist, 
this  mineral  is  of  little  interest  to  chemical  manu;aclure:>^, 
and  the  author  said  he  only  knew  of  one  estabhshmeat 
where  it  is  used — one  near  Middlesbro'-on-Tees. 

The  author  concluded  his  paper  by  referrinj;  to  the 
sulphur-recovery  process,  patented  by  M.  Mond,  and  now 
bcingprafticaUy  applied  under  his  (the  author's)  cane  at 
St.  Rollox  Chemictu  Worki. 

Several  members  of  the  Society  apoke  on  topics  sug- 
gested  by  the  paper ;  and  a  VOt«  of  tDtokt  was  passed  to 
Mr.  MaOear, 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
\\\tkly  EvtntHg  Mttting,  Friday,  March  13,  i&6i>- 

"Ou  the  Probable  Exhaustion  af  our  Coal  Mitti5."  by 
W.  St.\ni.ey  Jevons,  M.A.,  Professor  and  Cobden 
Lccii.rcronPohticd  Economy  in  Oweni  Cdl^e,  Man* 
cheater. 

I.  The  coal  raised  from  the  coal  mines  of  the  United 
Kingdom  in  the  year  1866  amounted  to  more  than  one 
huiiJreJ  million  li/>is  jinore  exactly  101,630,544  tonsi.  ac- 
cording to  the  excellent  leturns  published  hy  Mr.  Robert 
Hunt,  of  the  Mining  Record  Oftice.  Reikcting  upon  the 
full  significance  of  this  faC^  U  may  be  as&eited  :  — 

1.  i  hat  the  coal  trade  of  this  kingdom  is  the  greatest 
trade,  in  regard  to  the  bulk  and  weight  of  the  commodity, 
ever  carriedon. 

2.  That  every  pound  of  that  vast  quantity  of  coal  may 
be  regarded  as  a  pound  of  the  most  intriasicallj  ttsefw 
and  vaduable  substance  ever  dtscovered, 

3.  That  the  power  and  aaefolaeis  of  coal  ia  Celt  in  everjr 
branch  of  industry,  and  in  almost  eveiy  operatioii  which 

we  carry  on. 

4.  J  hat  Britain  possesses  the  aid  of  this  most  invalu- 
able; .sub.stance  in  an  altogether  peculiar  degree  :  and — 

5.  That  we  cannot  hope  to  Stand  vesy  loag  in  tUa 
happy  position. 

II.  So  vast  a  quantity  as  100,000,000  tons  cannot  be 
represented  to  the  eye  or  mind.  Its  bulk  is  30  limes  ks 
f;reat  as  that  of  the  greatest  single  woi k  of  human  hands, 
the  Pyramid  of  Cheops.  Greater  quantities  of  com- 
modities are  brought  into  British  ports  at  present,  than 
are  recorded  in  the  historjr  of  any  natiooi  and  yet  it  would 
take  more  than  seven  timee  at  many  vewele  na  those 
which  enter  our  poru  in  a  year  to  cany  tlw  qnanti^  of 
coal  we  use. 

More  than  half  of  the  whole  canying  power  of  tlie  titl* 
ways  of  the  United  Kingdom,  devoted  to  goods  traffic,  is 
occupied  in  the  conveyance  of  coal.  So  far  as  we  can 
judge  from  returns,  which  do  not  always  distin^tiisb  the 
kind  of  t;oods  earned,  the  i^ood:^  traffic  of  the  ratlwajftof 
the  United  Kingdom  m  follows : — 

Tons. 

General  Merchandise*  ..  36,800,000 
Minerals  18,300^000 


Coal  and  Coke 


Told., 


55, 1(K:.eK;0 

5g,30«j,uou 


Total..    ..  114,^00,000 
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III,  This  vast  trade  in  coal  can  only  be  accounted  for 
by  conMdcring  tlie  wonderful  qualitie*  with  which  coal  is 
endowed.  It  ia  the  mainspring  at  oar  material  industry'. 
It  may  be  called  the  teal  PhiioiOpher's  Stone,  which  sup- 
plies us  cheaply  and  plcatiftilty  with  everything  that  can 
conduce  to  the  Bcivice  of  nao.  Thia  cstfeme  aaefulacn 
of  coal  is  due — 

1.  To  the  enormous  power  wbich  ii  lattnt  in  it,  and  it 
brought  forth  when  we  hiirn  it ; 

2.  To  the  nmv  f  o  clearly  revealed  by  MiencCt  •i»t 
force  is  the  key  to  aii  the  chatties  of  matter. 

By  vid  of  the  mechanical  equivalent  of  heat,  we  can 
aacertain  that  good  coal  contains  latent  force  sufficient 
toraiie  its  own  weight  11,422,000  feet,  or  about  2100 
aiilea  againat  the  fores  of  gravity.  The  coal  raised  in 
iHG  may  further  be  calcnlated  to  contain  force  equal  to 
that  which  would  be  exerted  by  530,000,000  horses,  or 
2,650,000.000  men,  working  cigh:  hours  a  day  for  300 
workin;^  days  in  the  year. 

IV.  This  vast  power  is  tamed  to  use  in  an  indefinite 
smltitnde  of  way*,  which  may  thus  be  mdely  elaaaified. 

LLAr.siFicATioN  OF  TllB  HtMt  OF  coat. 

(I.)  As  Source  or  Hsat. 

1.  For  HomukoU  I7s«.— Warming  and  ventilating 

houses,  churches,  public  buildings,  &c. 

2.  For  the  Alteration  of  Cohesive  Condition  of  Snh' 
stances. — Melting  and  cmtinr;  ot  TnctnU;  softening 
and  forging  of  nJctals — the  blacksiniili  s  lire. 
Manufa(fture  of  glass,  bricks,  earthenware,  &c. 
Boiling  salt,  soap,  &c. :  brewing,  distilling:  drying 
substance 

Chemical  manufatflures. 

3.  For  the  PfvdttelioH  0/  Powir  by  the  Steam,  Gas,  or 

Hot -air  Engine.    Pum^^gwater ;  drainingminct ; 

supply  of  water ;  removal  of  sewage. 

Stcani  n.i\ij,'alion. 

KailwAvs.  and  io,",d  locomotives. 

Hammc:m  !;,  rolling,  and  working  neUb. 

Mill  and  f.ic! ory  Inbour. 

Hvdraulic  .i;id  pr.i-unialii.'  machines. 

Small  machines  moved  by  gas  engine. 

Machine  agriculture;  steam  plottgliing,  ftc. 

Manufadure  of  ice. 

(11.)  As  Rf.ducino  agent  ;  Source  of  Heat,  with 
Chemical  .-Vh  imtv. 

Smelling  of  the  metals — iron,  copper,  lead,  zinc,  &c. 
Chemical  manufadnies. 

(in.)  As  iNPiRKCT  SoL  RcB  OP  EUCTMCITV  BY  Mag- 

KKTO-ELFCTRiC  ^^Al.ill^<ES. 

Ele<flro-telegraphy. 
Eleftro-mctallurgy, 

(iv.j  As  Source  of  Light. 
Gas  manufadure;  p^troteun. ;  paraffin  CUtdleSt 
£le^c  light-house  illumination. 
Photography  by  ardficial  light, 
(v.)  As  SovRcr.  nr  Mat-rial. 

Tar.  pitch,  naphtha,  lubricatip.rr  oils. 
AmmonMcal  manures:   carbuhc  acid;  wnioe  dyes; 
ethereal  odours  and  flavours,  &c. 
It  is  only  by  tkm  coltcAing  together  the  multitudinous 
«M  of  coal  that  wo  can  gain  an  adeqoatc  idea  of  ita  im- 
poitaaco  to  us  and  the  certainty  dut  its  use  will  extend. 

V.   Comparing,    now,    the  present    yield    of  coal 

IloObOOO^flOO  tons  annually)  with  the  quantity  which  Mr. 
iull  believes  to  lie  in  these  islands,  w  ithin  4000  leet  of 
ike  surface  and  in  worltable  condition  (83,544,000,000 
tons),  we  find  that  we  might  continue  to  consume  coal  at 
our  present  annual  rate  for  835  yean  at  least ;  but  when 
we  remember  that  our  consumption  has  increased  by  jO 

*  Sol  indudins  live  »tai;k,  o(  whici]  the  weight  is  not  ucertaincJ. 


millions  in  the  last  twelve  years  (from  about  65  millions 
in  1854  to  rotiooo^ooo  in  1866),  and  that  the  causes  of  in- 
crease still  continue  in  existence,  we  cannot  attribute  any 

importance  to  the  abo\'e  c^culation.  There  is  no  appear- 
ance that  steam  navigation  or  railways  have  at  all  ap- 
proached their  full  dL-vclcpcmcnt  in  this  country  ;  wlulc 
in  the  Slciiin  plough,  jn  sihcmcs  of  ML*am-dfaina<;e  or 
water-supply,  the  eropU)\ mcnt  of  steam-produced 
hydraulic  pressure,  in  tlie  use  of  small  gas-engines  in 
workshops,  and  :n  a  nuiltitude  of  other  ways,  we  have 
some  indication  of  the  increased  future  demand  for.coal, 

VI.  Economy,  it  may  be  pmnted  out,  doet  not  tend  to 
reduce  the  industrial  consumption  of  coal,  bvtafts  in  tfao 
opposite  direAion :  by  lncrea'?tnj:f  the  profitableness  of 

coal-labour,  it  extends  its  w-c.  Almost  even,-  improve- 
ment in  the  en<^ine  for  the  last  centurv-  and  a  h.ilf  has 
btcn  d;rcctcd  to  economising  the  consumption  of  coal  : 
and  vet  the  use  of  the  engine  and  the  quantities  of  coal 
consumed  advanced  pari  pastu  wltb  its  economical  per- 
farmance. 

It  is  altogether  irrational  to  argue  that  progressive 
economv,  whi<  h  ha%  coexisted  with  and  been  the  partial 
cause 0/  .'tdvancini;  consumptKHt  in  the  past,  will  have* 

the  oppcisite  efiedt  in  the  future. 

VII.  .\i>  regards  the  law  of  increase  of  coal  consump- 
tion, both  experience  and  theory  lead  us  to  believe  that 
the  increase  takes  place  in  a  geometrical  series,  by  multi- 


pHcatiun  rather  tiian  by  mere  addi 


The  following 


numbers  will  illustrate  the  difference  in  question 
.4 MitiiiKMnit Smiv, tnenasMic by additira  ..  ta34$6  f  I 

Gtomcttica!  Sen::,  tncrcasint;  h_v  muhiplicntinn   i  2  4  8  i6  ji  laS 

The  following  table  will  sho%v  that  when  wc  can  get 
accurate  statistics  of  the  consumption  of  coal  we  find  the 
increments  indefinitely  increasing,  in  the  manner  rather 
of  a  geometrical  than  of  an  arithmetical  seiies. 

Total  quantity  ef 
Year.         east  imported  into  laaaaaaaiailty 

Loudon.  JWM, 
Tons.  Toaa. 
1650  216,000  — 

1700  .{28. 100  212,100 

1750  688,700  260,600 

1800  I."<ir;,(KH}  410,300 

1850  3.638.883  2.539.883 

1863  5. 1 19.887  3ffi96.«7*»* 

The  above  and  other  statistics  quoted  in  the  *  Coal 
Question,'  |  Chapters  IX.  X.  and  XI.  aihow  that  OUf  In- 

dustry  grows  by  multiplication,  and  by  multiplication  at  a 
ribinjj  rather  than  at  a  falling  rate.    The  temporar>'  dc- 

pressloi'.>  oftr.idc  whi;-h  occur  at  intervals  may  sometimes 
seem  to  check  the  rapidity  uf  this  increase;  but  we  have 

only  to  wait  a  year  or  two  to  SCO  OUT  indnstiy  advancing 
again  with  growing  suides. 

ITsbaMDtiantd.) 


Solubility  of  Silicic  Acid  in  Ammonia, — Richard 
PriLiam  lias  invcstitjated  tliis  behaviour  and  found  tliat 
SiOj  IS  taken  up  by  .tmmonia  in  the  following  proportions  : 
natural  anhydrous  requires  6000,  artificial  annydrous  260, 
hydrated  dried  330,  gelatinous  parts  liquor  ammonias 
of  10  per  cent.  Kxposed  to  the  air  iNH^  evaporates,  and 
finally  a  clear  solution  of  MU40v4St02  remains.  By 
boiling,  about  ig-2odts  of  the  remaining  ammonia  is  ex- 
pelled, and  the  clear  solution  contains  ahoot  80  of&iOt  to 
oneNHj.  Dried  at  ordinary  temperature  the  residnenas 
about  tfie  same  composition,  but  water  takes  up  mere 
traces  ot  It.  'i'he  results  give  a  hint  of  the  manner  in 
which  silica  may  be  administered  internally,  and  how 
plants  most  likely  take  up  this  compound. — (Wittst. 
ViertelJ.^  1867, 30—41).      _ 

♦  Tr^f!  !:,i<!t-  for  fifty  years,  it  continued  at  5amc  r.ifc  at  during  tho 
thirii  I  ri   <  I-  ,  experienced. 

♦  •■  The  Coal  Queslinn  :  an  Inquiry  coeccrntn!;  the  ProgfeM  of  th* 
Nation,  and  the  Probable  Kxhauition  of  oiir  Cu.,1  Minei."  BjrW.S. 
JcvMS  ,M.A.  ,:Bd  cd.  revised.  Luadun,  iboo.  (MacmilUn.) 
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FOREIGN  SCIENCE. 


Paris,  May  6,  1868. 
r.eJu^:ioiiQ{  flioipkide  of  iron  mincrila^rriiaa flJ  eemtaal <«viK- 


CoNstDEftiito  the  extent  of  the  iron  mamtfaAure  in 

EnF;laiM^  the  abundance  of  phosplioHc  iron  ores,  and  the 
prejudicial  inflaence  exerted  by  phosphorus  upon  iron, 
M.  Caron's  researc'i  on  the  rcduclion  of  phosphide  ot  :i  on 
minerals  dcscrvct  sj  ace  in  these  columns,  il  not,  wincli  wc 
arc  far  from  saying,  from  its  own  intrinsic  merit.  To  this 
savant  \rc  are  already  indebted  for  a  former  rfSfnrrh  iirfm 
the  wet  lihirgy  of  iron;  he  then  showed  that  tlic  aildiiMjii 
of  oxide  of  manganese  to  the  blast-furnace  charge  elimi- 
nated a  considerable  part  of  the  sulphur  and  silicium 
which  passed  into  the  slag.    Since  then  he  has  observed 
that  this  oxide  (oxide  of  manpanese)  w  hile  aAing  energeti- 
cally in  the  expolaion  of  silicium  and  sulphur,  is  powerless 
with  regard  to  pbosphorus.   Many  sterile  experiments 
were  nude,  but  one  method  gave,  under  certain  drcum- 
stances,  appreciable  and  satisfttAoiy  results.   In  the 
piajodtjr  of  cases,  the  phosphatic  minerals  worked  for 
iron  contain  the  phosphorus  in  the  state  of  phosphate  of 
inMlt  alumina,  or  lime:   u>   lountt. rr^i  tlic  iiLiiric-.ous 
influence  of  phosphoric  n  i  l,  it  has  hvrp.  t  -jstLmiary  lo  niix 
these  miner.ils  \'.  itl.  liir.c,  N'.  /i  ch  alc-.c,  up  ;o  the  present, 
has  appeared  able  u-,  separate  tl.^'  pliosplu-rus  from  the 
iron.    Unfortunately  these  phosphates  niixoii  \'/!tl'  lime 
arc   almost  infusible,  and   a  large  pmpnrtion  oi  sihca 
is  therefore  obliged    to  be  added  to  reruler  the  slag 
siiiiiciently  fluid.    M.  Caron  inquires,  What  passes  under 
thesccircumstanccs  ?  Three  substances  are  found  together, 
phosphates,  silica,  and  carbon,  cxadily  as  in  the  process 
Indicated  by  M.  Wohlcr  for  the  preparation  of  phosphorus : 
there  is  on  the  one  side  a  siliceous  stag,  on  the  other  iron, 
caibon,  and  free  phoephonis,  which  naturally  enters  into 
combinatioOt  Md  forms  a  phosphoric  iron.  This  readion, 
M.  Caron  maintains,  is  undoubtedly  that  which  takes 
place,  fi  r  analysts  shows  the  sla^.s  of  the  bl.n  t  furnace, 
optiatui^  with  phosphatic  mincr.ils,  to  be  free  Irum  phos- 
phoru.<i,  while  the  le  ■.iltini:  :i  r.  seldom  contains  an  in- 
ollensive  amount  of  liiih  cltr.icnt.    Admittini;  that  lime 
removes  the  phosphoric  acid  frotn  tlie  <   i  !e  of  iron, 
evidently  what  is  required  is  a  »1ux  other  than  silica, 
capable  of  dissolving  phosphate  of  lime  without  decom- 
poring  it.    Fluoride  of  calcium  has  appeared  priori 
hest  able  to  fulfil  these  conditions.    Kryolite  and  other 
AuoridcB  would  doubtless  produce  the  same  effects.  A 
mixture  of  phosphate  of  lime  and  fluoride  of  calcium  was 
placed  in  a  crucible  of  gas-retort  carbon,  covered  exter- 
nally with  v.ood  charcoal,  and  enchised  in  an  earthem 
crucible  ;  a  mixture  of  phosphate  of  lime  and  silica 
was  pl.-iced  in  the  same  conditions.    Thus  prepared  the 
two  crucibles  were  heated  to  the  terr.perjterc  t  l"  the  iusiim 
of  Steel.    Ihc  catbou  crucible  toJitainm;.;  the  sihca  auJ 
the  pJiosphate  '..a-,  ccnipletely  pierteil  ;  tliere  remained 
the  melted  silii^uu  ui  lime,  but  the  iih.nsphoni  •  hatl  tlis- 
appc.Tred.  The  crucible  containing  the  lluunde  of  ^  akniiii 
was  intact,  a  slight  bed  had  been  eaten  in,  probably  due 
to  the  presence  of  a  little  silica;  the  button  was  phos- 
phoric, and  became  luminous  under  the  blow  of  a  hammer. 
It  \\as  then  certain  that  Jluodde of  caidum  Could  dissi^ve 
pliObphale  of  linte  witho'il  otc.m'oning  any  decomposition. 
Bxperiments  wi^rc  therefore  ma;ie  upon  phosphate  of  iron. 
(I.)  A  mixture  of  suitable  quantities  of  pure  phosphate  of 
iron,  limu,  and  fluoride  of  calcium  was  placed  in  abrars 
crucible,   (x)  A  mixture  of  pure  phosphate  of  iron,  line, 
and  silica,  was  placed  in  a  similar  crucible.   The  two 

crucibles  were  heated  to  Irir  '.e;-.  [  e; ati:fe  iif  the  f'aslon  of 
steel.  The  crucible  containing  the  i^iiita  v,  .is  eaten  into, 
and  the  button  of  iron,  crystallised  in  large  plates,  brok'- 
with  great  case.  The  crucible  containing  the  fluoride,  va 
the  contmy,  was  acatcely  attacked ;  the  metatiic  btittoo 


slightly  flattened  under  the  ha.'nmcr,  .ind  finally  broke, 
yielding  a  granular  fraCiure.  The  first  button  euntaiiiej 
three  times  the  amount  of  phosphorus  present  m  the 
second,  When  operating  upon  phosphatic  rainerab  con- 
taining less  phosphorus  than  pure  phosphate  of  iron,  a 
sensible  improvement  follows  the  substitution  of  fluoride 
of  calcium  for  silica ;  ncvcrthclciS  the  tmptovcmcot 
becomes  less  and  leas  important  as  the  quantity  of 
phosphorus  in  the  ore  decreases.  Other  compounds  besides 
the  pboanhatCB  ire  soluble  in  fused  ftaonde  of  calcium 
without  decomposition :  sulphates,  araeoiatee,  ftc  behave 
quite  similarly;  alumina  and  analogous  substances  dis- 
solve in  this  flux,  and  can  thus  be  removed  in  the  slag; 
otherw  isr  the  intervention  cf  silica  \vot;ld  be  neress.Try. 

.M.  Bautrascind  lias  publis)icti  in  xh^  Coinptis  Hindus  tA 
the  Academy  of  Sciences  of  Munich  some  interesting 
facts  with  regard  to  a  prism  which  deviates  the  incident 
ray  by  a  constant  quantity,  whatever  bo  the  .ingle  of 
incidence.  This  result  is  obtained  by  two  interior  re- 
flexions ;  it  is,  however,  necessary  that  the  first  rcfradion 
angle  of  the  prism  be  double  that  of  the  second.  Desig- 
nate by  A,  B,  C,  the  three  angles  of  the  prism,  and  by 
«,  b,  Ct  the  three  opposite  faces ;  the  ray  enters  at  the  face 
a,  it  is  refleAed  internally  first  00  b,  then  on  e,and  passes 
out  at  the  face  b.  For  the  deviation  to  be  conataat  it  ia 
neccssar>-  that  Ca2A.  A  prism  satisfying  this  condition 
deviates  the  incident  ray  by  a  quantity  equal  to  the  first 
refradlion  angle  C,  and  the  angle  of  emergence  is  always 
equal  tij  the  an[;te  of  ine;iU-nee.  I  he  intensity  may  l>e 
augmenltJ.  hy  bUverir.g  ihc  icfieetin*.;  suifaees.  It  the 
edge  I)  be  cut  in  such  way  as  to  make  a  fourth  face 
parallel  to  b,  an  objeifl  in  the  direction  of  the  deviated 
ray  may  be  seen  through  the  two  parallel  faces.  \Vl;cn 
C  —  120*  and  A  -  60^,  the  angle  B  becomes  zero, 
and  the  face  a  parallel  to  c. 

A  rectangular  prism,  in  which  C  m  90%  A  »  B  »  45% 
was  employed  by  M.  Bauemfeind  some  years  ago  in  tite 
construdion  of  certain  surveying  instruments.  In  an 
apparatus  with  crossed  prisms,  the  two  prisms  being 
ayoimetrically  superpoced,  one  was  enabled  to  sight  at  the 
same  time  two  points  situated  on  the  right  and  left  of  the 
observer,  and  to  determine  thus  a  point  of  the  Straight 
line  which  would  join  them. 


CORRESPONDENCE. 


PROFESSOR  GUTHRIE  S  VOLTASTAT  AND 
GRAPHIC  FORMULA. 

Te  tht  Editor  of  tht  Chmuat  Newt. 

Sis,    The  report  which  appears  in  yoi:r  Xi).  .(^S  (  f 
iiicetin<^  of  the  Chemical  Society  of  ti.e  iCthef  April  is 
full,  and  in  the  main  so  ai.  urate,  that  to  those  of  your 
readers  who  were  j^resir.t  (in  the  occasion  it  might  serve 
as  a  record. 

As,  however,  you  address  a  larger  public,  1  beg  you  to 
allow  me  as  concisely  as  possible,  to  clear  away  some 
misconceptions  which  seem  to  have  arisen  at  the  time, 
and  which,  judging  from  your  corres^ndent  F.C.S."  in 
the  above  numberbave  not  been  dissipated  by  refledion. 

With  r^id  to  my  voltastat,  J  have  only  two  tliinas  to 
add  to  your  report.  The  first  concerns  the  use  of  the 
instrument  as  a  voltameter.  In  order  to  calibrate  the 
apparatus  In  the  Scnse  of  determining  the  height  of  the 
mercury  in  the  manometer  tube,  which  corresponds  to  a 
given  rate  of  gas  delivery  (or  r.-n  v,-rs-''\.  it  is  neccs-.iry 
to  colled  the  g.ascs  evolved.  Bui,  when  this  ;&  onte  done, 
the  hei:;ht  of  the  merrnrv  in  the  manometer  shows  at  onrc 
the  aUivity  of  the  h*<ii!y.  And  here  1  think  tht  ir.stiu- 
meat  la  of  conslderabit;  value,  beciuse  *>][)f^|9S^B^^=^^pgIc 
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oft'\vc  are  ;»l'!e  to  irri'.c  at  a  mfasun--;  :  r.  1'  :^:rvT;gth 
Ol'  the  CLfreiU  as  accurate  as  tli.it  atui.ii^^  fy  liic;  actual 
coIle£lion  of  the  ga^ 

The  second  priint,  whLh  of  some  Icchnii  al  interest, 
is  that  raised  b\-  the  President,  u  ho  expressed  liis  opinion 
that  the  voltastat  was  not  applicable  to  weak  currents 
tQCk  as  are  required  for  the  depositfon  of  copper. 
1  need  pnly  remind  your  readers  that  the  tenacity  of  the 
copper  filr.i  :o  :.ot  a  mere  fundion  of  the  power  of 
the  battery,  but  also  of  the  extent  of  the  surface  upon 
wfcich  tbe  deporition  takes  place,  and  that  the  coveted 
tute  of  agnegation  of  tbe  copper  is  attained  bjr  extending 
tbe  receivtng  surface,  as  well  as  by  dimniishin<;  the 
strength  of  the  current.  Cattris  parihta,  the  deposited 
film  is  more  coherent  when  the  deposition  takes  place 
more  plowlv.  Given  a  current  of  a  certain  strenL^tii — let 
the  MirfaLe  to  be"  ekctropiatcd  be  e.\ceei!in;^ly  ^,rl•.all,  the 
copper  depo^,it  \sill  crumble  away  as  it  is  lornieJ.  Let 
now  the  current  remain  the  same,  biit  let  the  surface  be 
extended,  then  in  the  same  time  tl:e  same  rniount  of 
copper  will  be  deposited,  but  being  precipitated  upon  a 
larger  surface  it  will  be  thinner; — the  deposition  will  have 
taken  place  more  slowly  and  the  copper  will  be  more 


From  tbis  cause  alone  the  objetUon  raised  by  the  Presi- 
dent would  fdl  to  die  ground.  But  indeed  no  such  ex- 
tension of  the  polar  sarfiue  Is  neceisaiy.  If  a  very  weak 
current  is  required  we  have  only  to  insert  a  tube  of  very 
sm.'.il  cr.pillary  opening.  There  is  in  fadl  no  limit  to  the 
dcjrec  to  which  the  strength  of  the  current  can  be  re- 
duced by  modifying  the  instrument. 

The  vi\acioui  onslaught  tonimitted  by  Dr.  Oriiin^  on 
graj  b  c  formula  in  general,  and  on  Dr.  Brown's  I'speeially, 
and  ot  which  a  judiciously  subdued  account  ^tppears  in 
your  report,  I  would  willingly  len\c  for  reply  to  Dr. 
Brown.  But  as  the  "  humourous  remarks "  were  called 
forth  by  my  modification  of  Dr.  Brown's  scheme,  I  may  be 
allowed  a  few  words  of  reply. 

In  support  of  the  use  of  graphic  formulc  I  am  fortu- 
nately able  to  cite  an  authority  of  whom  I  have  00  doubt 
Dr.  OdHng  entettama  a  very  bigb  opinion.  This  authority 
js  Dr.  Odfing  binaelf. 

In  his  "humourous  remarks**  Dr.  Odling  appeared 
shocked  at  the  idea  of  an  atom  of  nitrogen  supporting 
three  "  sticks,"  one  in  each  hand,  and  one  on  its  head. 
Strange  objcdion  from  one  who  years  apo  trained  his 
atom  uf  nitrogen  to  the  much  more  difticuit  acrobatic 
feat  of  balancing  simultMCOUily  three  sticks  on  the  tip  of 
its  nose, — N'". 

Or  would  not  in!r  Sccru'.ary  rather  liken  his  accents 
to  an  advertisitmcnt  on  the  part  of  the  element^ 
*■  Willing  to  adopt,  three  hydrogen  babies,  or  an  oxygen 
b<^  and  a  hydrogen  baby,  or  a  full-grown  phospltorus 
adult.   Apply  to  N.,  care  of  Ur.  O.,  &c.,  Ac." 

In  seriousness,  I  am  far  from  wishing  to  depreciate  the 
system  of  accents  jntrodoccd  b^  our  humourous  Secretary. 
But  as  formula  construAed  with  them  are  to  all  intenu 
g.-^aphtc  formulae,  f  am  at  a  loss  to  understand  why  the 
graphic  formulse  introduced  by  Dr.  Brown  should  have  so 
terrified  our  Secretary  that  be  has  sought  refuge  from 
Dr.  Drown  "sticks"  even  beneath  the  once  detested 
•'  buckle  "  ol  Koibc. 

It  is  surely  a  misconception  on  Ilr.  ()dlint;"s  part  to 
imagine  Dr.  Brown's  double  bond  to  indicate  a  double 
strength  of  attachment ;  a  misconception  arising  frooi  a 
confusion  between  number  and  quantity. 

I  refrain  from  following  Dr.  Odling  in  his  connubial 
illustrations,  which  combined  f^rcat  humour  with  con- 
siderable pathos. 

Your  eomspendent  *'  F.C.S.,"  in  the  same  number, 
arrives  at  die  condnrion  that  there  is  little  new  in  my 
scheaie»  and  tiut  Ibat  little  is  bad.  Let  me  endeavour  to 
replv  to  some  of  the  remarks  of  *>  F.C.8." 

Though  my  symbols  for  water  and  bromine  resemble  the 
ordinary  symbols  for  division  and  multiplication,  yet, 

sine*  the  latter  opetatlons  aie  at  present  scarcely  cm- 


ployed  in  chemical  formDlisation,  there  can  be  but  little 

danger  of  ambiguity  arising  from  this  source.  The  dots 
and  accents  tmpiuycd  by  Berzelius  and  others,  for  oxygen 
and  sulphur  jn.iy,  pi  haps,  be  still  employed  by  "  F.C.S. ;" 
but,  I  imagine,  by  le  .v  others.  The  resemblance  between 
my  symbol  for  oxygen,  and  the  minus  sign,  can  be  of  little 
consequence,  because  the  minus  sign  need  never  be 
used. 

I  am  fully  aware  that  1  am  not  the  first  to  employ 
differently  shaped  figure*  to  represent  difterent  elements. 
The  hieroglyphics  employed  by  the  alchetnist.i,  and  which 
still  linger  in  pharmacy,  are  arbitrary.  So  are  those 
mentioned  by  "  F.C.S."  The  Kymbota  whose  use  I 
suggest  have  a  meanmg.  The  novelQr  which  I  daim  Ibr 
my  modification  of  Dr.  Brown's  scheme,  is  tbis  : — ^The 
figures  employed  by  Dr.  Brown  are,  I  think,  difKcult  to 
read  at  a  glance ;  the  only  graphic  difference  between 
the  f  ymboU  for  ditTerent  elements  being  the  number  of 
hr.t-ar  a'.tachineiits.  The  "atomicity"  in  nij- symbols  is 
fihov.  n  by  the  form  nf  the  symbol  itself.  I  need  only  add 
that  the  sole  reason  I  have  for  adopting  these  special 
svmhuk  18.  that  they  are  tbe  simpleat  I  can  find  to 
express  my  meaning. 

With  re;;ard  to  incompkt  •n!  '  ',,  I  fully  admit  the  charge, 
and  invite  "  F.C.S."  to  make  the  system  more  complete. 
As  it  stands,  my  plan  is,  of  course,  little  more  than  a 
sketch ;  but.  unimportant  sa '  it  may  be,  it  is  for  the 
consideration  of  chemists  rather  than  of  humourists.— 
I  am,  Ac, 

PrBDBBICK  GVTHIUt. 

ndlnbiiri^AprilsMi.  ties. 
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To  tht  Editor  of  the  Chemical  StWt* 

SiK, — I  cannot  see  that  it  was  unwise  to  form  a  judgoient 
on  the  tone  of  Mr.  Rodwdl's  teaching  from  the  published 
conclusions  to  two  courses  of  his  kAures,  when  each 
conclusion  seemed  to  give  tbe  same  indications.  A 
teacher  of  science  generally  sums  himself  up  in  the  final 
remarks  of  his  course  of  teAures ;  and  Mr.  Kodwell 
appertrcd  to  have  followed  the  itsual  custom. 

As  a  matter  of  fad  I  could  not  understand  the  con- 
clusions— I  found  them,  in  a  markeii  degree,  scholastic; 
I  then  inferred  that  a  scholastic  tone  ran  thronj^h  the 
leisures,  and  from  this,  that  they  "were  not  adapted  to 
attraft  boys  to  science."  Mr.  Rodwell  objeds  to  the 
mode  in  which  1  arrived  at  this  conjeifture,  and  then 
quoting  it,  adds— "they  would  not  be  ftilfillin-;  their 
objed  if  they  sought  to  do  this  hence  it  appears  th.it 
they  were  not  meant  to  attract ,  and  it  is  an  obvious 
probability  that  they  were  not  adapted  to  attrart. 

However,  I  cheerfully  concede  to  Mr.  Rodwell  that  I 
am  not  in  possession  of  sufflcieat  nnteria]  ligr  forming 
an  adequate  ideaof  UsleAntes,  and  if  I  have  raisjnd^ 
him,  1  ask  his  fergiweness. 

Setting  particular  schools  and  indivMnals  a<;"t!e.  the 
imperial  question  remains — How  is  science  to  be  tau;:ht 
inschools?  If  boys  are  to  be  elevated  by  means  of  <icit  n  ,  , 
it  must  of  course  be  m.adc  a  serious  study  ;  birt,  on  ihe 
other  hand,  ;t  should  not  be  taught  in  the  same  bard,  dry 
way  in  which  classics  have  been  tntii^ht.  Phi-nomena 
should  be  explained  sim]<ly,  and  I  assert  that  the  most 
talented  and  iaboriouii  teacher  wtU  not  find  his  powers  any 
too  much  for  this.  Theories  that  can  be  appreciated  only 
by  savants  should  not  be  introduced. 

1  his  is  what  I  mean  hy  tbe  popularisation  of  science^ 
and  we  want  men  to  carry  out  this  work.  We  do  not 
want  a  temple  to  worship  in,  nor  a  haughty  priesthood  to 
exhibit  to  oa  a  shisiw;  we  want  men  who  have  been  en- 
dowed with  the  means,  lefsure,  and  love  for  the  work,  to 

discourse  to  us  in  our  O'.vn  l-.nLVia;:--  dii  tl-e  v.orks  of 
nature,  and  to  walk  with  us  m  tije  paths  of  real  knowledge. 

—I  am,  ftcn  Digitized %/  Googk 
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MISCELLANEOUS. 

Caution  to  Bakers. — On  Friday,  April  24th,  at  the 
Winchcombe  Petty  Sessions,  before  the  Ki-v.  K. 
Wcdfjewood  and  J.  VVaddighani,  Esq.,  county  magistrates, 
George  Smith,  baker,  war,  summoned  at  the  instance  of 
J.  C.  Dent,  Esq.,  for  having  adulterated  his  bread  with 
alum.  The  charge  was  clearly  established  by  Mr.  Hordey, 
of  Cheltenham,  county  analyst,  who  made  a  series  of 
interestiag experiments,  the  result  of  which  was  that  the 
defeadutwas  conviaed,  and  fined  ;£^8  andcosta,  including 
the  analytt**  charges. 

New  Training  College,  for  Veterinary  Students. — 
It  is  proposed  to  start  a  New  Training  College  in  Sep- 
tember next,  i:ndir  the  presidency  (  f  Professor  Tuson. 
This  College  will  be  founded  for  the  purpose  of  supplying 
an  admitted  want,  namely,  an  institution  in  which  youths 
intended  for  the  professions  of  Veterinary  Medicine  and 
Agriculture  can  be  furnished  with  that  preliminary 
general  and  scientific  education  which  is  so  highly 
eticntia] — istly.  To  enable  tbem  to  quickly  comprehend 
the  technical  tenns  employed  in  the  vanons  facaochet 
of  Medical  and  Agricultural  Science,  to  follow  the  reaaon- 
ings  of  leAurers  and  authors,  and  therefore  to  readily  and 
thoroughly  master  the  subjects  which  cn<jagc  their  atten- 
tion while  pursuitit;  the  ad\  anted  ur.d  professi<>naI  courses 
of  study  taught  in  Veterinary  and  Agricultural  Colleges. 
2ndly.  To  enable  them  to  grasp  principles,  to  appreciate 
their  value,  and  to  acquire  the  power  of  applying  them 
with  facility  in  the  pra<flice  of  their  professions,  jrdly. 
To  enable  them  to  raise  the  dignity  and  increase  the 
importance  of  their  callings,  and  to  fit  them  for  occupying 
that  social  position  which  is  allotted  to  every  educated 
man.  The  curriculum  of  study  will  comprise  English, 
Arithmetic.  Latin,  French,  Georacinr*  AlgMMatZoolQgy, 
Botany,  Physics,  Chemistry,  and  FmAlcal  Chemistry. 
For  the  latter  purpose  a  laboratory  will  be  provided,  in 
which  instrtidlion  will  be  given  in  the  rudiments  of 
Annlytical  and  other  branches  of  Expcrimenial  Chemistry. 
The  curriculum  is  so  arranged  that  youths  of  average 
ability  and  industry  may  pass  through  it  in  one  SeSSion. 
The  session  will  be  divided  into  three  terms. 

Royal  Instittition  of  Oreat  Britain.— At  the  annual 

meeting,  held  on  Frid.vv,  May  i,  1868,  W.  Poole  Esq.,  in 
the  chair,  the  annual  report  of  the  committee  of  visitors 
for  the  year  1S67  was  read  and  adopted.  The  books  and 
pamphlets  presented  in  1S67  amounted  to  131  volumes, 
making  with  those  purchased  by  the  managers,  a  total  of 
319  volumes  added  to  the  library  in  the  year,  exclusive  of 
periodicals.  Forty  new  members  were  eleded  in  1867. 
Sixty-three  ledlures  and  twenty  evening  discourses  were 
delivered  during  the  year  1867.  Thanhi  were  voted  to 
the  President.  Treasurer,  and  Secretaiy,  to  the  Com- 
mittees of  Manageta,  tfld  Vi^tOrSt  U>d  to  the  Pro- 
fessors, for  thdr  services  to  the  lastitnijoa  dining  the 
past  year.  The  following  gentlemen  were  tmanimously 
eleded  as  officers  for  the  ensuing  year: — Prffuhnt  Sir 
Henry  Holland.  Bart.  M.D.  D.C.L.  F.R.S.  Ticasurer— 
William  Spotttswoode,  Esq.  M.A.  F.R.S.  Secrdnry — 
Henry  Bence  Jones.  M..-\.  M.D.  F.R.S.  Manarcrs — Henry 
Wollaston  Blake,  Esq.  M.A.  E.K.S.  ;  Charles  BrookJ, 
Esq.  MJi..  F.R.S.  ;  Adm.  Sir  Henry  John  Codrington, 
ICC.B.;  Captain  Douglas  Galton,  C.B.  F.R.S.;  John 
Peter  Gassiot,  Esq.  F.R.S. ;  William  Robert  Grove,  Esq. 
M.A.  Q.C.  F.R.S;  Casar  H.  Hawkins,  Esq.  F.R.S ;  Sir 
John  Lubbock,  Bart.  F.R.S.  Pres.  Etom.  Soc.;  Sir 
Roderick  I.  Murchison,  Bart.  K.C.B.  D.C.L.  F.R.S.; 
WUUam  Pole.  Esq.  M.A.  F.R.S.;  William  Frederick 
Pollock,  Esq.  M.A. ;  Robert  P.  Roupell,  Esq.  M.A.  Q.C. ; 
Lieut-Gen.  Edward  Sabine,  R.A.  D.C.L.  Pres.  R.S. ;  Sir 
Charles  VVheatstone,  D.C.L.  F.R.S.;  Colonel  Phillip 
James  Vorke,  F.R.S.  Viiitors—  .Andrew  Whyte  Barclay, 
M.D. ;  Charles  Becvor,  iisq.  F.R.C.S. ;  John  Ashton 
Bottock,  Esq.;  John  Charles  Borgngrne.  Esq.;  Bev. 


Charles  Fynes  Clinton.M.A.  F.R.G.S. ;  Alfred  Davis,  fisq. ; 

William  Dell,  Esq.;  Rev.  G.  Godwin  Pownatl  Glossop, 

A.M.;  .-\lfred  Gutferes  Henriques,  Esq. ;  Edward  Henry 
Aioscrop,  Esq. ;  William  Newmarch.  Esq.  F.R.S. ;  Arthur 
Giles  Puller,  Esq.  M.A.  F.S..\. ;  Samuel  Scott,  Esq.; 
i:dward  Owen  Tudor,  Esq.  F.S.A. ;  Robert  Ballard 
Woodd,  Esq.  F.S.A.F.R.B.S. 

The  Royal  Society^At  the  meeting  of  this  Society 
last  evening,  the  names  of  the  15  candidates  whom  the 

Council  recommended  for  eledion  into  the  Society  were 
read  from  the  chair.  The  only  chemists  in  the  list  are— 
A.  V.  Harcourt,  Esq.,  and  P.  Griess,  Esq. 

HOTES  AND  QUERIES. 


Trinidad  Pitch.— A  corr««i>ondeiit  wishes  tB  feaoir  VdMfS  he  caa 

purchase  Trinidad  pitch. — L.  Y.  E. 

Blc.Tching  Woollen  Raga.— George  Walscn,  of  Manchester, 
would  be  clad  if  any  of  your  correspondent!  could  inform  bim  what  U 
best  for  bleaching  woollen  rags  pnvioM  w  baiiic  ton  ay. 

Colour  of  the  Sea.— Cerebric  Acid.— t.  wbm  can  I  find  the 

bril  account  of  Father  Sccchi's  observations  on  the  caii^e  of  the  colour 
of  the  «.ea  ?  i.  lb  there  anv  authority  unii  i:  sn,  wh  i-^i  i  fcr  '.he  state- 
ment made  in  "  Marshall's )>byaiolog>-,"  vol.  ii,  n.  114,  th»;  crrebric  acid 
»  fcud  IB  lodian  cam,  and  to  less  extent  in  wheat  ?  An.',  it  cerebric 
■rid  hs  leally  present  does  it  of  necessity  arise  from  f  rutoson  ?— 
P.ILS. 


MEETINGS  FOR  THE  WEEK. 

TviSMY,!— RoyslIsMitirtiMa.  Or.  M.  Foster  "Oa  the  Devriop. 

meat  w  Ai^immb** 
WsoMasDAT^-Soctely  of  Ans^  L 

TwtfKsmT,^K^pl  iBMitattoa  3.  Prafcassr  Bsia.  "Oa  Pttpolar 
Brrsffs," 

FRtOAV.— Royal  tastltetiOB I.   E.  Dcutsch,  Ps;;   ■■  On  the  Talmud." 
SATUROAy.— l^rsl  lastitvtion,  3.    Professor  Baio,  "On  Popular 

TO  CORRESroHDENTS. 

Scitnct  Ttaching.—thttc  is  no  better  firm  than  tha  mw  «wi 

metition. 

Bnquirrr. — The  Informntim  is  pivcn  in  tlwpfCSCBtl 

That.  Spencer.— Mr.  .\lutcr  n  Ic;:.:;  r  n  tha  piTISntBI 
renders  your  communicatiun  unnecessary. 

a,  firnson.— Dissolve  commercial  aniline  in  dilate  hydrochloric 
acid,  evaporated  nearly  to  dryneM,  and  recrystallise  two  or  three 
times  from  water. 

o.  S/rncrr.— W'c  tcpattkatitiseutefevrpoitertofivetheinfafw 

matinn  rcquirtd. 

i',  A.  SdiUfr  will  receive  a  pri V.I! L-  c rmir.-.ir.it.atlon  in  a  few  da\  5. 

/.) 'o.— U  here  the  word  salt  u»ed  by  itself,  common  salt  or 
chloride  of  sodium  is  intended  to  be  expreascd. 

A.  Smith.- \  full  account  of  the  rcsiUta  Obtained  bjr  the  Editor,  in 
hiH  investinaiions  on  tballiam,  down  to  Janaaiy,  1M4,  tonther  witb  a 
li!.t  of  incmc'irs,  is  pubHshcd  is  the  " JoMiwlortlwChwMcst  ■sclatj.'* 
vol.  xvii.,  p.  1 1.1. 

£.  Cotbtti,  aumet  say  fir  cemtety  that  they  are 

patented,  but  it  ii  extrendy  salDiely  ttaM  sadi  valuable  proceaacs 

should  not  be  patented  in  tUSCOUntty, 

j-v.Aris.-rj  i.i'.eni  5(o/>^rr*.^AconespandeatwislMStotiiBV  Whet* 

these  can  be  obtained. 

H'.  O.  Crn'OMj.  OAm,  Crj.il.— Robbins'«  oxypcnncsis  is  a  mixture 
of  binoxide  of  barium  and  bichromate  of  potash,  both  dry  and  in  fina 
powder.  On  adding  hot  water  or  dilate  acid  to  the  mixture,  osyaea  in 
evolved. 

C.  7-.— Mix  modelling  clay  with  glycerine  instead  of  water.  Thix 
will  cause  it  to  remain  plastic. 


Churchill  and  Sons;  J,  A.  PooJey ;  M.  G.  Maurice;  \V.  A.  TownsenJ 
and  Adams. 

Books  Rttthti.—*''nt*  InduAorium  or  Induflion  Coil  "  by  Dr 
Nnad.  F.R.S.  London:  John  Churchill  and  Sons;  "Tea."  bv  E  f' 
Bamber.  L'^ndon  ;  Longmans  and  Co. ;  "  Sanitary  Siflinfrson  kesulta 
of  Sewage  S,st.-m«  Compared, "  by  a  Naval  Officer.  London  :  F  and 
F.  N.Sgjn;  "On  Liquid  Fuel.' bj  limjamin  II  Haul,  Ph.D.  London- 
E.  and  F.  N.  Spon  ;  "  The  Colnnia!  MonthU  ,  an  Australian  Masa- 
xine,'  December,  1867,  and  1  rbrcary,  iSti  ;  "On  Dr.  Moapratt't 
Discovery  of  a  new  Spa  at  H.irro^gatc;"  ••  The  Chemical  Manufac- 
tniic-,  DirtiJoriej.  01  I-  rij;IauJ,  Scotland.  an<!  Iii-Lmd."  Lt>n:!r.n  W 
K<  n;  fiv,i!  Co.;  "  A  Diet"  nary  rf  Lhrmistrv,"  I:  Hr  rn.  \V.itt-,  V  Rs" 
I'art  xlv.,  completion.  London  ;  Lonsmans  and  Ca ;  "  The  Journal  of 
Materia  Medical  "A  Key  cOMaMnC  AMWCfa  to  tho  ExcTci  kCi,  in 
Oalloway  s  I  irst  Step  in  ChcxnuUT."  iMdan:  John  ChwcluU  and 
Som^^Aaausl  Registn  of  the  Kensellacr  raytcchnic  InsUtat^ 
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ON   MONoCilKOMATIC  LIGHT. 
By  iltXKV  MOKIO.N,  I'h.U., 

Prof.  Cbcm.  aad  Phys.,  Uojvtnity,  Pouiiu 


The  difficulty  of  producing  monochromatic  light  in  ^rt^^.it 
miantity  prevents  u<s  from  demonstrating  satisfactunly 
many  points  cf  iiUi  rcsi  ui  cinjne^lion  with  tin-  compagition 
nf  Iitjlu,  anti  thf  ilu  oiy  of  \i-.ion.  Coloured  (glasses  placed 
ill  tiu'  rath  of  jiij'A  t-i  I  111  ln'iiills  ol  \.  hitr  li  'l;t  ;irf  iliiuhly  un- 
satistactury  ;  they  r<:ciucc  tlie  amount  of  light  cnorniousiy, 
and,  with  fdu-  exceptions  (<  ./,'.,  red  glau  coloured  with 
goid),  yield  a  beam  of  mixed  colour. 

The  old  experimeott  of  map-dragon,  or  the  spirit  lamp 
with  salted  wick,  are  admirable  as  far  as  they  go.  but  yield 
a  \tzy  faint  light  at  best.  Something  far  superior  to  this 
i»  furnished  by  the  arrangeint  ni  <  f  i  ring  of  cotton  wick 
wound  on  a  wire,  and  suppciiinl  immediately  over  and 
around  a  large  Bunsen  burner,  ihc  \>.  jck  being  soaked  with 
an  aqueous  solution  of  some  tlame-colouring  salt.  This 
plan  in  effedl  is  suggested  in  Sir  David  Brewster's 
natural  magic ;  but  as  the  Bunsen  burner  was  not  then 
loiowii,  a  less  simple  arrangement  is  described  to  perform 
the  same  oHice. 

The  drawbacks  to  this  arrangement  art  ;  the  trouble  of 
adjustin<;  •.h.:  cotton  wicks,  the  delay  in  changing  to  pro- 
duce a  new  colour,  and  the  brief  duration  and,  to  a  certain 
extent,  irregular  amount  of  the  efteft. 

After  lighting,  tlie  burners  increase  their  effeA  to  a 
certain  point,  and  then  soon  rapidly  dimioiah  in  the  in- 
tensity of  their  light. 

W  hen  d  large  number  of  burners  are  to  be  use;]  tlicsf 
difficulties  become  serious,  and  I  have  thcrefiirt-  di  \  i^^cd 
the  following  arrangerrspnt,  which  has  proved,  on  trial, 
thoroughly  efficient  : — Tlic  burners  to  be  used,  varying  in 
nomber  from  5  to  30,  in  different  experiments,  are  enclosed 
below  in  a  box  with  a  single  large  entrance,  opposite  to 
which  is  placed  an  atomiier,  operated  either  by  steam  or 
compttsaed  air. 

A  spray  of  the  coliniririL,  -  liition  is  thus  mixed  with  the 
air  supplving  the  buiiic^s,  iiitd  tlieir  flames  are  thus  tinged 
with  t.ic  L;ri'atcst  case,  certainty,  and  intensity  of  elTctt, 
the  svholc  action  being  entirely  under  control,  and  capable 
of  being  maintained  indefinitely,  while  the  change  from 
one  colour  to  another  is  efTciHed  by  simply  transferring 
the  tube  of  the  atomi^^er  fm^n  one  solution  to  another. 

For  experiments  demanding  diffused  light,  this  .ippara- 
tns  is  most  aatisfacfiory.  Five  Urge  Bunsen  burners,  thus 
anaoged,  light  op  the  leaurc  roam  of  the  Franklin  Insti- 
tDte,  which  seats  about  350  persons  ;  and  with  60 burners, 
arranged  in  two  groups  of  30,  I  expert  to  illuminate 
tuflkicntly,  at  my  next  leclure,  the  .\cademy  of  Music, 
which  has  3.500  stal;  .  Of  course  in  neither  case  is  the 
light  brilliant,  but  simply  sufficient  to  show  in  the  most 
distant  portions  of  the  room  the  peculiar  efTedn  of  tliis 
light  on  the  faces  and  dregses  of  the  audience  them- 
*elves.  Any  objeA  near  the  flame  is,  however,  brightly 
illuminated. 

The  stage  being  set  with  the  most  brilliant  scenery  and 
coloured  decorations,  suddenly  illuminated  by  yellow  light 
thus  developed,  the  ordinary  gas-light  being  turned  down, 
maents  an  appeuraaoe  of  oiastly  change,  which  cannot 
Be  appreciated  until  seen,  while  sufficient  light  reaches  all 
parts  of  the  liousi-  to  nllinv  the  audience  to  repeat  the 
sUange  observation  of  metamorphosis  upon  their  ncigh- 

hoiin. 


In  cmain  experiments,  however,  it  is  necessary  to 
have  monochfomatic  U^t  of  great  intensity  nd  concen- 
tration. 

This  I  have  found  could  be  furnished  in  the  case  of 
yellow  light,  to  a  certain  extent,  by  substituting  in  the 
gas  microscope  or  polariscopc  a  soda-glass  rod  for  the 
ordinary  lime  cylinder,  and  so  adjusting  its  position 
that  the  rays  from  the  neated  glass  should  be  cut  off  from 
the  lenses,  and  only  the  light  of  the  yellow  flame  shcwld 
reach  them. 

We  can  thus  show,  upon  a  screen  5  ft.  in  diamftrr,  the 
greatly-increased  number  of  rings  developed  by  .1  scition 
of  icel.md  sp;ir  in  monochruin.itic  li<;ht. 

With  the  speftroRcnpe  v  i-  can  also  proje^k  the  sodium 
line  on  the  screen,  s  o  as  t:i  he  1 11  secn  by  an  audience  of 
500  per.sons.  By  afterwards  producing  the  absorption- 
band  due  to  the  vapour  of  the  substance,  with  the  aid  of  a 
small  Bunsen  burner  and  iron  spoon  with  sodium,  and 
again  showinKthe  abaorption-bands  of  nitric  peroxide  and 
of  cochineal,  the  chara<!leristic  phenomena  of  spe^Vr-.ini 
analy.sismay  be  sufficiently  illustrated,  without  the  trouble 
and  expense  of  the  eleitric  light. 

We  have,  in  facl,  with  a  large  and  efficient  battery  at 
comni.iiut,  !;enerally  employed  the  above  arrangement  by 
preference. 

The  details  of  adjustment  we  will  furnish,  with  pleasure, 
should  any  one  think  it  of  sufficient  interest  to  ask  for 
them. 


ON  THE  PREPARATION  OF    MAGNESIA  FOR 
RESISTING  HIGH  TEMPERATURES. 
By  M.  H.  CARON. 


AnovT  two  years  ago  I  briefly  pointed  out  the  advan- 

taijes  v.  hicli  would  .iccrue  to  :nttallui(;v  from  the  employ- 
iiieni  of  magnesia  as  a  icfractury  r.i..terial.  I  regretted, 
at  the  same  time,  the  high  price  of  this  earth,  the  employ- 
ment of  which  appe.ired  likely  to  be  confined  to  the 
l.il;oratnjT,'.  Now.  L:r>:i:tn-'ar,LLS  h.ave  happily  changed; 
recent  modifications  introduced  into  the  manufacture  of 
cast  steel,  and  especially  the  employment  of  Siemens't 
furnace  and  Martm's  process,  absolutely  demand  more 
refractory  bricks  than  those  .U  present  in  use,  irrespeAive 
of  price.  On  the  other  hand,  native  carbonate  of  magnesia, 
which  formerly  cost  350  fr.  the  1000  hilos.,  may  now  he 
obtained  at  the  price  of  fO  fr.  delivered  at  Marseilles,  or 
100  fr.  delivered  at  Dunlclrk.  Calcination  at  the  place 
where  the  carbonate  is  ■  '"..i  ::<'d.  may  still  further  reduce 
its  price.*  I  desire  now  tu  describe  my  pruceR.ses  for  its 
n;:gli)merat:on,  which  may  be  emj  li^yed  by  t!ie  elieniist 
for  the  ready  preparation  of  refrnclury  \  essc;> rf  all  furms; 
by  the  physicist  to  obtain  pencils.  Kn  Livy  l'.y  dio  ^i  i:  lighting 
purposes ;  and  also  by  the  manufacturer,  to  replace,  in 
some  cases,  fire-bricks  which  have  become  insufficient  in 
canyins  out  diflerent  processes  of  heating. 

The  mai^nesia  which  I  employ  comes  from  the  island 
tif  T"i'ia,  \',  liure  it  1=  Ai'.ir.;!  :n  considerable  quantities  as  a 
tiiituc  ^.iiboijaii.,  \^hLLe,  \Liy  compact,  and  of  gr»;at  haid- 
ncs!J.  This  carbonate  contains  traces  of  lime,  silica, 
and  iron ;  it  is,  besides,  interspersed  sometimes  with 
Serpentine  and  large  plates  of  silica,  which  would 
diminish  the  infusibiiity  of  the  subtance,  and  render  it 
especially  uniit  for  oxyhydrogen  illumination  if  their 
removal  is  negleAed  (I  will  presently  give  the  reason). 
These  plates  are,  however,  easily  recognised,  and  may  be 
readily  separated,  even  in  working  on  the  large  scale. 
In  the  case  of  reflradkoty  bricks,  the  presence  of  s  smalt 


•  Tbi«  prelininiuy  calciMtioo  reqaircs  less  hc«t  than  burning  iinMi 
_j  ^ — oflhecsihoBste  one  half. 
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quantity  of  these  foreign  bodicb  would,  at  the  most,  give 
naCi  under  the  influence  of  the  biriieat  tcinperatures,  to  a 
alight  vitrification,  oflerini;  no  Miiotts  inconvenience. 

Ik-forc  pfiwderint;  tlK-  cirbonatc,  it  is  advisable  to  bake 
it  21  ihc  temperature  ncccssarv  for  the  expulsion  of  the 
carbonic  acid;  the  material  tlicii  becomes  very  frialile, 
add  may  be  pulverised  more  easily.  It  is  then  possible 
to  separate  the  serpentine  an  J  silita.  wliieh  do  not  become 
friable  under  the  influence  of  heat.  i  his  preliminary 
Matnient  does  not  permit  of  the  agglomeration  of  the 
magnesia,  and  even  were  this  difficulty  to  be  overcome,  a 
temperature  hif^  than  that  of  the  original  calcination 
would  cauae  an  enormous  coniradion,  producing  fiaaurea 
and  alterations  in  shape,  which  would  interfeni  with  the 
use  of  this  substance.  It  is.  therefore,  indispensable, 
before  moulding  tlw  magnesia,  to  submit  it  to  a  very 
inter^se  heat,  at  least  equal  (0  that  whjch  tt  IS  intended  to 
support  subsequently. 

Thus  calcined  it  \^  not  plastic,  its  appearance  is  sandy, 
and  compression  does  not  cause  it  to  acquire  any  cohesion ; 
•  niixture  of  magnesia,  less  calcined,  imparts  to  it  this 
quality.  The  quantity  of  thelatter  to  lie  added  necessarily 
varies  with  the  degree  of  calcination  of  the  two  rai^esias ; 
Jt  is  scarcely  one-sixth  of  the  weight  of  that  which  has 
been  exposed  to  the  tcmi»erature  of  melting  steel.  It  only 
now  remains  to  moisten  it  with  m  or  15  per  cent  of  its 
weight  of  eoinnuH!  water,  ami  strongly  eoniprcaa  it  in 
iron  moulds,  as  adopted  :n  niaUin;^  arlitkial  fuel.  The 
brick  produced  in  iliis  operatum  hardens  on  drying  in  the 
air,  and  becotnes  still  more  resisting  when  it  is  subse- 
quently calcined  at  a  red  heat.  The  same  process  would 
appear  practicable,  varying  the  form  of  the  mottMs,  for 
obtaining  cniciUes  of  great  capacity ;  but  compression 
is  diCBcuTt  in  large  masses,  as  well  as  when  the  moulds 
hsve  a  laiigie  snrnce,  aa  the  magnesia,  adhere*  atiMifly  to 
the  sides.  Although  I  have  been  able  to  obtain  small 
crucibles  for  the  laboratory-,  I  do  not  consider  this  process 
adapted  to  make  the  lar^r  crucibles  employed  in  steel 
melting.  In  this  and  other  cases  it  is  preferable  to 
agglomerate  the  inugnubia  in  the  humid  way. 

To  endow  magnesia  with  a  sort  of  plasticity,  I  have 
profited  by  a  property  of  this  earth  pointed  out  in  "  Ber- 
adins's  Chemistry."  When  stron^y  calcined,  and  then 
moistened,  it  hardens  in  diving.  This  faft  is  doubtless 
due  to  a  hydntdon  which  takes  place  without  sensible  in* 
crease  of  temperature.  I  have  also  remarked  that  when 
solidified  in  this  manner  the  inai^negia  only  loses  the 
assimilated  water  at  a  hi^li  temperature.  Then  calcina- 
tion not  only  does  not  disintegrate  it,  bul  on  the  contrary 
confers  upon  it  a  hardness  and  resistance  cumpar.tble  to 
those  of  ordmary  crucibles  after  their  baking;.  I  h.is  being 
understood,  the  application  of  tins  fact  is  ob-.  iuus.  Thus, 
the  magnesia  to  be  employed  m  the  manulacUire  of 
crucibles,  should  only  be  moistened,  moulded  into  sha)H-, 
dried,  and  then  ignited.  For  the  construction  of  steel 
melting  furnaces,  a  paste  of  moistened  magnesia  should 
be  ptaatered  over  the  walls ;  it  will  become  igniud  in  due 
course  without  any  paitieular  precautions  being  taken. 
It  sometimes  happens,  however,  cither  owing  to  the  mag- 
nesia bcin;:  too  much  or  too  little  hydrated,  or  owin^'  to 
its  containing  siliceous  matter,  that  the  vessels  before  or 
after  firing  do  not  possess  quite  the  desirable  solidity; 
they  should  then,  to  acquire  this,  be  simply  moistened  in 
a  cold  saturated  solution  ofboracic  acid,  dried,  and  then 
fired  as  before.  This  operation  does  not  render  the 
magnesia  more  fusible :  it  only  causes  the  grains  of  the 
wibctance  to  cohere  more  strongly  together. 

Magnesia,  very  purei  strongly  calcined  and  finely  pul- 
verised, may  be  employed  in  the  form  of  paste  {bar- 
hoii<i('\  and  yield  the  most  delicate  and  translucent 
trutibk'H,  as  wtU  as  the  sharpest  and  most  complicated 
impressions.  1  am  convinced  that  some  time  hence  this 
earth  will  be  advantageously  employed  in  the  ceramic  a;t 
in  spite  of  its  difficulties  of  its  moulding  compared  with 
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ON  A  NEW  PROCESS  IK  MINERAL  ANALYSIS. 
By  PXANK  WIGGLKSWORTH  CLARKB.  &B. 


In  the  course  of  aome  experiments  upon  the  alkaline  fluo- 
rides, I  found  that  the  most  refradlory  minerals,  such  as 

emery,  chromitc.  tinstone,  nitile,  Ac,  were  completely 
and  easily  resolved  by  fusion  with  a  mixture  of  fluoride 
of  sodium  and  bisulpbate  of  potassa. 

The  operation  is  performed  as  follows  : — One  part  of 
the  finely  pulverised  mineral  is  mixed  in  a  platinum 
crucible  wita  three  parts  of  fluoride  of  sodium,  and  opoa 
the  top  of  thia  mixture  are  placed  twelve  parts  of  Imil- 
phatc  of  potash,  which  may  be  either  in  powder  or  in  cnatt 
lumps. 

Upon  heating,  the  mixture  boils  up  strongly,  and  after 
a  while  settles  into  a  clear,  tranquil  fusion.  The  bulling 
is  chiefly  ow:n^  to  the  action  of  the  reagents  upon  the 
mineral,  .md  not.  .is  mif^ht  be  supposed,  merely  to  the 
influence  of  the  bisulphatc  upon  the  tluonde.  This  i» 
shown  by  the  fact  that,  whenever  the  reagents  arc  heated 
together  without  minerals,  although  some  boiling  takes 
place,  the  addition  of  a  little  powdered  chromite  or  iron 
ore  fully  doubles  the  inolence  of  the  adion. 

In  quantitative  analyses  it  is  neccs<{ar\-  to  keep  the 
crucible  closely  covered  in  order  to  avoid  loss  from  spat- 
terin^^;  and  to  heat  carefully,  so  that  the  mass  may  not 
b<jil  over.  The  hinulphatt*  should  nfver  be  mixed  with 
the  fluoride  am!  mineral,  because  a  portion  of  the  .assay 
is  then  apt  to  escape  action,  being  left  on  the  sides  of  the 
crucible  by  the  boiling  of  the  mass ;  but  should  be  placed 
upon  the  top  of  the  mixture  as  above  direded,  as  then  the 
decomposition  is  complete.  The  mass  obtained  by  this 
fusion  is,  in  the  case  of  some  minends,  complctehr 
soluble  in  water,  ta  other  cases,  basic  salts  are  foimeo, 
which,  although  insoluble  in  water,  dissolve  readily  in 
hydrochloric  acid.  Almost  all  of  the  latter  class  maybe 
rendered  soluble  in  water  by  the  fouowiUj;  process:-  The 
fused  massi,  after  cooling,  without  removal  from  the 
crticible,  is  treated  with  a  small  quantity  of  strong  st;l- 
phuric  acid,  and  again  fused.  The  mass  thus  obtained 
IS  >  ntirely  soluble  in  water.  There  are  excqptiona  to  this 
rule,  hou'ever. 

I  will  now  describe  the  results  I  have  obtained  with 
various  minerals,  and  for  the  sake  of  brevity,  will  speak 
of  the  fusion  with  bisulphatc  and  fluoride  as  nision  No.  i, 
anil  the  subsequent  treatment  with  sulphuric  acid,  as 

iubion  Xo.  2. 

Tinstone  is  completely  resolved,  giving  a  white  mass 
alnost  entirely  soluble  in  cold  water.  A  very  small 
quantity  of  stannic  acid  remains  undissolved,  however, 
but  by  tirat  treating  the  mass  with  hydrochloric  acid  ami 
then  adding  water,  complete  solution  it  ensured.  By 
rendering  the  solution  nearly  neutral,  taking  care,  how- 
ever, to  leave  a  slight  excess  of  sulphuric  acid,  then  re- 
dueinj,;  the  iron  by  sulphuretted  hydrogen  or  hyposulphite 
of  soda,  and  then  boiling  for  .vomc  time,  all  tlic  tin  is  pre- 
cipitated in  the  form  of  stannic  acid.  If  the  ore  contains 
tungstic,  niobic,  or  tantalic  acids,  these  also  will 
be  completely  precipitated.  \  second  fusion  is  of 
no  advantage  with  tinstone.  This  is  the  only  mineral 
which  I  have  yet  tested  which  was  not  completdy  re- 
solved by  this  process,  over  an  ordinary  Bunsen's  gas 
burner.   This  substance  required  the  heat  of  a  blast  lamp. 

Widfram  is  entirely  decomposed,  aflbrdine  *  pale 
yellowish  maaa,  partly  soluble  in  water.  Hylcoebiaric 
acid  dissolves  a  part  of  the  residue,  but  a  white  powder, 
probably  the  hydrate  of  tungstic  add,  remains  nnatiacked. 
I'.ision  No.  J  possesses  no  advantages  with  ivoirra:n.  I 
shuuld  not  recommend  the  use  of  this  process  for  the 
analysis  of  wolfram,  as  it  is  so  readily  dccomposeil  by 
nitric  acid.  !  made  the  experiment,  ho  vcve:,  becaube  as 
\vL!f:ani  :.o  often  mixed  with  tinstone,  it  seemed toi 
nccesftftiy  to  know  what  the  reaAion  would  be. 
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Rntile. — This  mineral  is  rapidly  and  easily  resolved, 
giving  a  mass  when  cooled,  of  a  yellowish  white  colour, 
and,  as  I  obtained  it,  pmenting  a  beautiful  mottled  ap- 
pearance, being  cryatailine  in  ttrudure,  and  in  some  parts 
searly  tmnsparent,  but  opaque  in  othct*.  This  mast  dis- 
aolved  entirely  in  aid  water,  rendcffins  •  iCcond  fvaion 
vnneeewanr.  From  this  solution  all  tfie- titanic  acid  may 
he  thrown  down  by  boiling. 

Siobllf  Is  dccoinjioscd  with  the  prea'.r'st  c.lsc-  The 
mass  I^  palu  yellow  ,  and  p.\riially  soluble  in  u  lil  waitr, 
but  a  small  quantity  ol  niobic  acid  remains  undissolved, 
even  in  hydrochloric  acid.  But  it  is  always  best  to  treat 
with  hydrochloric  .Tcid.  in  order  to  dissolve  any  basic  sul- 
phates of  iron  that  may  be  tormed.  Upon  boilinp;  the 
filtered  solution,  niobic  acid  in  precipitated. 

Fusion  Nc.  X. — laiser  proportion  of  the  mass  is 
soluble  in  water  than  widi  the  first  fusion,  as  no  batic 
salu  of  iron  are  preMnt. 

Ilaunitt  is  completely  decomposed,  giving  a  mass 
closely  (csenbting  that  obtained  Irom  rattle.  CM  waUr 
dissolves  a  large  part  of  this,  but  leaves  some  basic  salts 
which  dissolve  readily  in  hydrochloric  acid. 

Fusion  No.  2. — The  resulting  mass  dissolves  completely 
in  cold  \\  ater.  .^nd  by  botliog  the  solution,  the  titanic  acid 

can  he  precipitated. 

Chrfinic  iron  on  •■^  dctoinpnsid  \erv  easily.  In  one 
Cnsc-  i:i  ^vhich  I  timed  the  0|Jt;f .lliui),  iki  fusion  f«vu  fom- 
Lie  HI  ListS.isu  :!irii-  iiiinulfs from  the  t'.:'i>:  I  lu 
tti,  and  that  over  an  ordinary  Hunsen's  gas  burner.  The 
cooled  mass  is  light  green,  partly  soluble  in  water  alone, 
and  entirely  soluble  in  hydrochloric  acid. 

Fusion  iVfl.  2. — The  mass  possesses  a  deeper  green 
colour  than  that  obtained  by  tiie  first  fusion,  and  a  larger 

r'opoitioo  of  it  dissolves  in  water.  In  every  fusion  that 
have  yet  made  of  chromite,  however,  a  small  quanti^ 
of  basic  salts  was  formed,  requiring  treatment  with  hydro- 
chloric acid. 

Emery  is  rapidly  and  easily  resolved.  The  mass  con- 
tains hasic  compoundfs  th.it  require  hydrochloric  .ncid  for 
complete  solution;  although  wutcr  dissol\cs  .1  large  pro- 
portion of  it. 

Fusion  So.  2.- — The  ni.Tfs  thus  obt.-iined  i";  entirely 
soluble  in  water. 

Htrmatiit. — (An  exceedingly  hard  .specular  ore  from  the 
Tilden  mine.  Lake  Superior).  It  was  completely  re- 
solved, giving  a  mass  partially  soluble  in  water,  but 
dissolving  entirely  in  hydrochloric  add. 

Pumn  No.  2.— The  mass  dissolves  completely  in  water. 

Lime»it4  and  nutpuHU  behave  exadly  like  luematite. 

J!ireo»  h  entireqr  decomposed.  All  its  silica  is  con- 
verted into  the  gaseous  fluoride  of  silicon,  and  driven  oC 
The  mass  obtained  resembled  that  given  by  rutilc.  It  dis- 
Bol\ed  .ilmost  entirely  in  cold  water,  but  tfie  solution 
speedily  became  turbid  and  deposited  a  white  precipit.ite, 
which  \vas  fillier  yirconia  or  some  b.is;c  salt  of  that  oxide. 
By  first  digesting  the  m^ss  with  a  little  strong  hydro- 
chloric acid  and  .ii"tep.\  ard  adding  water,  thi;  w  hole  v.  ent 
into  solution. 

Fusion  No.  2,  atiordcd  a  mass  of  a  beautiful  waxy  lustre, 
which  was  completely  soluble  in  water. 

Kynnitt  is  entirely  resolved,  ,ind.  like  zircon,  freed  from 
ailica.  The  white  mass  contained  b.isic  compounds,  and 
consequently  required  hydrochloric  acid  for  complete  solu- 
tion. A  second  fusion  gave  a  mass  entirely  soluble  in 
water. 

OrthiU  is  completely  decomposed,  and  deprived  of 
silica.  The  ma.-s  v.a';  wliite,  and  dissolved  partly  in 
water.  The  insoluble  residue  contained  basic  salts  and 
Kome  sulphate  of  lime,  and  hydrochloric  add  dissolved 
all  but  the  latter. 

FuiH'n  So.  .;~With  the  exception  of  a  little  Bttlpbate  of 
lime,  the  mass  dissolved  in  water. 

Quarts  sn»d. — I  subjeded  some  of  this  substance  to 
fusion  with  the  mixture  of  bisulphateof  potash  and  fluoride 
fltf  sodium,  la  order  to  ascertain  to  what  extent  silica 
wobM  be  converted  into  fluoride  of  silicon.  The  fusion 


took  place  very  easily,  giving  a  white  mass  which  dissolved 
almost  entirely  in  water.  Only  a  very  sm^H  trace  of 
insoluble  residue  remained,  probably  not  more  than  one- 
tenth  of  one  per  cent  of  the  quantity  of  sand  taken. 
It  is  very  probable  that  mote  cat eftil  ueatmeot  would  yx. 
rid  of  even  that  small  amount.  After  this  it  seems  ma* 
possible  to  doubt  that  any  and  all  silicates  would  be 
decomposed  and  freed  from  silica  by  this  process.  A 

convenient  methcjd  is  thus  aRV-rded  for  the  estimation 
ut  b.i^cH  >n  silicates,  bearing  in  mind,  however,  that  a 
second  fusion  with  sulphuric  add  will  in  moat  cases  be 

necessan,'. 

As  far  as  concerns  the  complete  resolution  of  any 
mineral,  nurc,  Hncly  pulvvrrised  cryolite  may  be  substituted 
for  fluoriae  of  sodium.  It  labours  under  the  disadvantages, 
however,  of  introducing  alumina  into  the  mass  obtained, 
bat  nevertheless  it  can  be  advantageously  employed  In 
cases  where  the  introdudion  of  alumina  is  a  matter  of 
indifference,  as  in  the  technical  analyses  of  tinstone 
and  chromite,  and  the  estimation  of  iron  in  ores,  dafs. 
and  doden.  The  petfedtty  white  translucent  spectmcna 
of  ciyolite  should  be  chosen  for  this  purpose. 

Either  the  bisulphate  of  potash  or  of  soda  may  be  used, 
and  .iltho;i!;h  neither  seems  to  ptjssess  any  advantage 
in  pomt  of  thoroughness,  the  }Joti!»!>a  salt  appears  to  be 
the  most  readily  fuxible,  and  is  therefore  to  be  preferred. 

The  follo\^ini;  nrc  the  nd'.-antagcs  that  I  claim  for  this 
pr<-H:es'5. 

First.  Speed.  Among  the  difterent  mineralit  upon  which 
I  have  tested  the  aiftion  of  this  mixture,  I  have  found  no 
case  where  I  was  obliged  to  heat  longer  than  five 
minutes,  and  many  fusions  are  complete  in  three,  and 
even  less. 

When  bisulphate  of  potash  alone  is  used  for  a  similar 
purpose,  it  ia  usually  neceasaiy  to  heat  for  from  half  to 
three-quarters  of  an  hour;  and  even  then  in  the  cases  of 

emery,  chromite,  and  some  other  minerals,  it  is  almost 
impossible  to  obtain  absolutely  complete  resolution. 

By  my  process,  even  when  the  second  fusion  with 
sulphuric  acid  is  necessar)',  not  more  than  twenty 
minutes  should  he  consumed  in  bOth  fusloas  and  tM 
time  lor  coolin;;  between  tliem. 

Sici  nd.  Ill  e\ery  case  except  tinstone  that  has  come 
under  my  observation,  in  my  process,  an  ordinary'  BuDsen's 
burner  may  be  used  as  the  source  of  heat;  wbctCM,  by 
most  other  methods,  a  blast  lamp  is  neccssaty. 

Third,  When  bisulphate  of  potash  ahut  it  nted  for 
the  decomposition  of  chromite,  &c.,  it  is  necessary  that 
the  mineral  should  be  reduced  to  extremely  fine  powder ; 
but,  when  the  mixture  of  Msulpbate  and  fluoride  is  em- 
ployed, although  the  mineral  should  be  in  fine  powder, 
such  an  extreme  state  of  subdivision  is  by  no  means 
required,  and  thus  much  labour  is  saved. 

Fourth.  In  ail  cases  when  tJiis  n-.lxture  is  used,  the 
resolution  of  the  mineral  is  absolutely  perletit.  Further- 
more, all  the  silica  is  got  nd  of  at  once,  and  all  the  bases 
prcftent  arc  converted  into  sulph.'.tcs.  This  5ast  is  a  «^rrnt 
advar.ta;^e  \s  believer  iron  is  to  be  determined  volunietii- 
cally  bs  means  of  hypermanganate  of  potassa  solution. 
As  far  as  thoroughness  of  adion  is  concerned,  or  gene- 
rality of  application,  I  can  claim  no  advantage  for  mypro- 
cess  over  the  use  of  acid  fluoride  of  potassium  ;  but  the  latt- 
named  reagent  is  difficult  to  prepare,  and  when  prapaicd, 
cannot  be  preserved  in  glass  vessels. 

Fluoride  of  sodium  is  snbjeft  to  ndtber  of  tbeie  dis* 
advantages,  and  in  the  mixture  with  bisulphate  of  potassa,  ' 
has  slit^ht  advantages  as  regards  rapidity  or.".(flion. 

It  may  not  be  out  of  place  for  mc  to  mention  here  a 
fait  connected  w  iih  the  use  of  fluoride  of  ammonium  for 
deLoi:iposiiig  giiicates,  as  described  by  Rose.  After  fusinjj 
the  mineral  with  the  fluoiice,  lie  direds  treatment  with 
sulphuric  acid,  for  the  purpose  of  cnn\ertin;;  the  bases 
into  sulphates.  I  find  that  if.  in  the  first  place,  sulph.^te 
of  ammonia  is  mixed  in  excess  with  the  fluoride,  all  the 
bases  arc  diredly  converted  into  sulphates,  thereby  oV» 
viating  the  necesstV  of  treatment  with  sulphuric  acid. 
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This  mcthdcl  i  be-  u^ctl  Tor  the  purpose  of  determining 
alkalies  in  bilicatcii,  but  is  I'ar  inferior  to  J.  Lawrence 
JSmith's  process. 

Technical  Ddi'riHviitLioii  of  Cliroiiiium  in  Chroiniic. — 
After  fusion  with  crv-ulite  and  bisulphatc  of  potash,  as 
previously  diredled,  the  mass  is  to  be  treated  with  a  little 
strong  hydrochloric  add,  and  allowed  to  digest  for  about 
ten  minutes.  Then,  upon  boiling  with  water,  the  whole 
diMolves.  Thesolution  should  then  be  neotralised,  acetate 
oftoda  aidded,  and  the  tJironuum  oxidised  to  chromic  add 
by  a  current  of  chlorine  gas,  or  by  boiling  with  hypochlorite 
of  soda  solution.  The  chromium  may  then  be  separated 
from  other  substances,  as  directed  in  Professor  Gibbs*s 
paper,  {Aut.  7' Sn.,  J.in-.iary.  1S65I.  When  chromite 
is  fused  with  biaul()(iaic  of  puiaih  and  crj'olite,  and  salt- 
petre is  added  to  the  mass,  as  soon  as  clc-jr  fusion  is 
obtained,  the  chromium  is  nearly  all  oxidiied  to  chromic 
acid.  If  the  mass  be  boiled  with  a  solution  of  carbonate 
of  soda,  and  the  liquid  filtered,  a  filtrate  is  obtained 
which  contains  nearly  all,  but  not  quite  all  the  chromium 
as  alkaline  chrnm.-itLS,  free  from  iron  or  alumina;  but, 
invariably,  the  rcsidcc  upon  the  filter  contains  traces  of 
chromium.  When  chromite  is  fused  with  the  acid  fluoride 
of  potassium,  a  part  of  the  chromium  ii  usually  oxidised 
to  chromic  acid  oy  the  oxygen  of  the  air  ;  and  in  one  ca«c 
that  came  under  my  observation,  when  I  came  to  heat  the 
Ji:^u!*.lng  mass  with  stilfilmiiL  at:iJ,  i\-fl  fumes  were  given 
oli,  which  were  probably  ilsc  !,o  called  terfluoride  of 
chromium. 

Ttiliiiical  Esiimatiott  0/ Iron  in  0ns,  Slags,  and  Cinders. 
— .^fler  fusion  with  cryolite  and  bisulphate  of  puiasii,  the 
mode  of  treatment  varies  according  to  the  method  it  is 
^eirifed  to  use  for  determination  of  the  iron.  If  Penny's 
process  of  estimating  iron  volumetrically  with  bichromate 
ofpotas&a,  or  the  ordinary  method  of  predpttation  with 
ammonia  is  to  be  employed,  the  mass  may  be  treated  with 
hydrochloric  add,  and  thus  brought  immediately  into 
solution.  If,  on  the  contrary,  the  iron  is  to  be  determined 
volumetrically  by  means  of  hypermanganate  of  potassa, 
the  use  of  h}  diiyLluDi  ic  .kiJ  h  interdicted,  .nn:l  it  bi-conics 
n-jcessary  to  fuse  a^aiu  with  sulphuric  acid  and  distiolvc 
in  water.  When  volumetric  processes  are  used,  the  whole 
deterniinaliun  of  the  iron,  from  the  time  liie  assay  i^ 
placed  in  the  crucible,  should  taice  less  than  on  hour  tu 
perform. 

This  process  has  a  great  advantage  over  all  ctlit-rs,  in 
the  examination  of  ores,  sla;;s,  and  cinders  containing 
iron,  both  as  regards  .speed  and  convenience.  A  perfectly 
dear  solution  is  immediately  obtained  without  filtering, 
all  the  silica  is  got  rid  of,  and  it  is  only  necessary  to 
reduce  the  Ixtm  with fa!ydro|en,  and  then  to  titrate,  if  in 
an  iron  ore  it  is  desired  to  fletermine  .ilso  tii.inic  acid  and 
manganesi  ,  it  ;  ,  ht-^t  to  rr.  il.tj  tl.tj  subsequent  ft; un  with 
sulphuric  ..^u!.  Th*.  cleat  bulution  obtained  is  siiliiicd  to 
a  known  quant, t;-,  and  by  means  of  a  graduated  pipette 
divided  into  stncr.)!  prtrtions.  In  one  part  the  iron  mav  1 
be  reduced  and  deicrniiatjd  volumetrically;  in  ..nutliei, 
the  tif^inic  acid  thrown  down  by  boiling.  In  stiiJ  anotijer 
porti.m.the  iron,  alumina,  and  titanic  acid  maybe  thrown 
down  by  boiling  with  acetate  of  soda,  and  in  the  filtrate, 
the  manganese  may  be  precipitated  by  a  current  of 
chlorine  gas,  or  by  boiling  with  hjrpochlorite  of  soda.  If 
fluoride  m  sodium  be  used  instead  of  cryolite  in  the 
fusion,  lime  and  magnesia  also  may  be  estimated.  For 
determining  silica,  phosphorus,  and  sulphur,  other  methods 
must  be  employed. 

Pnf>nrnlion  of  I'luoridc  of  Sodium. — -Whi-H  puic  fiDcly 
pulverised  (.ry;di:e  is  Ii  iile  l  with  caustic  soda  solution,  it 
is,  as  is  \^■ell  kn^f'.vn.  d.-;  nmp  'sed.  Fluoride  of  sodium 
is  deposited  as  a  ;eii\  lir;e  ni:<ss  at  the  bottom  of  the 
vessel,  and  the  supernatant  liquid  contains  aluminate  of 
soda,  a  little  fluoride  of  sodium,  and  the  excess  of  soda. 
The  deposit  of  fluoride  is  to  be  washed  with  cold  water 
until  the  washings  have  no  longer  an  alkaline  readion ;  and 
is  then  purified  by  repeated  solution  and  evaporation. 
It  It  so  diflicaUly  toluble,  and  ctyttatUwi  so  badly,  that 


tlii.>  l.Lst  is  .1  ;ii.atcr  of  some  ditikulty  ;  but  the  first 
part  (  I  tiic  process  i»  \ery  easy  th.nt  the  crude  fluoride 
of  sodium  can  be  prepared  by  the  hundred-weight  with- 
out much  trouble.  Iron  vessels  arc  suitable  for  the  opera- 
tion, but  must  be  very  clean  and  free  from  rust.  If  caustic 
potassa  be  substituted  for  soda,  the  deposit  of  fluoride  of 
sodium  is  smaller,  and  the  supernatant  solution  con- 
tains aluminate  of  potassa,  ilttondc  of  potassium,  and  a 
little  fluoride  of  sodium. 

Possibly  the  fluoride  of  jpotassiam  might  be  prepared 
in  a  state  of  purity  from  Cbis  solution,  but  it  is  extscnely 
problematical  whether  this  could  be  done  economically. 
When  pure  crvolite  is  fused  with  carbonate  of  soda,  and 
the  fused  ■■  .ass  pov.  d  .red  and  treated  with  water,  fluoride 
of  sddi'.iin  is  dissolved  out.  This  nietl.nd,  however, 
cannot  eorr.paro  \',  ith  tfie  first  I'or  eon\  enienee  and  eeonomy. 

it  may  not  be  aUogclhcr  out  of  plate  to  reniaik  in  thin 
connexion,  that  I  find  that  when  fluoride  i>f  sodiur^i  is 
heated  with  sulphate  of  ammonia,  fluoride  of  ammonmtti 
is  formed  and  sublimes.  Possibly  this  may  be  turned 
to  advantage,  although  I  have  made  no  experiments 
upon  obtetntng  fluoride  of  aromonluin  in  quantity  by  this 
process. 

Before  closing  this  paper,  I  also  wtsh  to  state  that  I 

n;ad'j  tuinierous  experiirents  v.  ith  a  view  toward  applyiuf; 
the  iiuxture  uf  iluuiidc  lil  sodium  and  bisulphate  of 
)  otasii  to  tl-.e  estimation  of  both  oxides  of  iron  when 
tiiey  occur  m  minerals;  but  1  met  with  no  sueeess. 

During  the  course  of  the  experiments  described  :n  il.is 
paper,  I  hade  been  largely  indebted  to  Dr.  Wolcutl 
Gibbs  for  many  very  valuable  suggestions  and  much 
excellent  advice  which  aided  me  exceedingly.— it  nwrican 
ymmutl  of  SeUnett  xtv.,  173,  March,  t868.» 


CHEMICAL  RESEARCHES  ON  SUGAR  REnNlNG. 
By  U.  SMtLB  MONNlSfL 

U  sulpiiuioUb  .kcid  gas  is  condueicd  inlo^  chanjbcr  con- 
taining coarse  sugar,  the  latter  is  promptly  bleached,  and 
Thotst  three-fourths  of  the  colourinsr  matter  arc  entirely 
des;i<i\  e J,  whilst  the  sugar  undergoes  nr)  ehange  whatever 
in  composition.  After  this  treatment  the  sugar  smells 
stron^y  of  solphuioUK  acid,  which  presents  no  incun. 
venience  in  the  process  of  refining.  To  bleach  sugar  in 
this  manner,  for  1,000  parts  by  weight  of  sugar  about  four 
parts  of  sulphur  must  be  burnt,  and  the  gas  condudted 
into  the  chamber.  When  the  operation  is  once  set  ^oing, 
the  proportion  of  sulphur  may  be  notably  dimuushed. 
The  sulphur  is  converted  into  gas  by  combustion  in 
a  little  furnace  placed  at  il.e  side  of  the  chamber.  When 
the  action  is  complete,  the  .su^ar  is  dissolved  in  water,  and 
its  sulphurous  acid  neutralised  b;.  a  small  quantity  of  lime. 
This  hiTie  mav  be  previously  convert!  (i  into  sucrate  of 
liuie  lyv  M-  I'eli-ol's  method,  that  is,  by  crushing  it  with 
a  httle  syrup  ;  for  i.ooo  lbs.  of  sug.nr  three  or  four  lbs.  of 
Iiir.e  are  requisite  in  the  form  of  sucrate. 

M.  Monnier  has  been  at  great  trouble  to  ascertain 
whether  the  sulphurous  add  gas  thus  used  modified  the 
sugar  so  as  to  produce  a  certain  amount  of  grape  or  non- 
crystalllsable  sugar,  and  he  has  convinced  himself  that 
sugar  bleached  in  this  manner  undewoexno  changewhat'* 
ever.  The  quantity  of  non-crv-stallisable  SOgar  iound  by 
anai\  sis  after  the  operation  in  q-.iestion  was,  in  each  case, 
exactly  eiju.ii  to  the  amount  wl'-ich  the  sugar  contained 
before  being  bleached;  namely,  on  the  a. era-^c,  about 
215  percent.  In  all  these  experiments  the  sugar  was 
exposed  about  forty-eight  hours  to  thebUaLhinq  ad^ion. 

Tile  abo\  e  process  gives  most  striking  results  with 
exotii,  sugar>,  which  are  hishiy  coloured;  with  lighter 
coloured  samples,  the  bleaching  is  not  so  marked  ;  but  in 
the  former  case,  two'thiids  to  three-fourths  of  the 
heterogenootts  colouring  matters  an;  eliminated  com- 
pletely. 
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PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thurtb  jjrt  May  7. 

0«.  Wakren  oe  ui  Ru£,  F.R.S.,  &c.,  Prewdeitt,  in  the 

Chair. 

This  meeting,  as  i«  usual  on  the  special  occasions  set  apart 
for  lectures,  was  excecdinely  well  attended,  and  several 
\i»tora  honoured  the  Society  with  their  prcscntc.  :  :r. 
E.  DowBOn  was  foimally  admitted  as  a  Fellow,  and  Mr. 
Thomas  Bournes,  Teacher  of  Chcmivtry,  Rigby  Street, 
St.  Helen's,  Lancashire,  was  duly  tJcded.  The  names  of 
candidates  read  for  the  first  time  v.  i  r.-  Mr.  W  illntn 
Bowyer  Miller,  Assayer,  Royal  Mint,  Sydney;  and  Mr. 
mouth""  EnginBer,  Rotemerryn,  Fal 

Mr.  C.  W.  Siemens.  F.R.S.,  delivered  a  le<5ture  "On 
the  Rtgcnerative  Gat  Furnace  m  applied  to  the  Production 
vf  Cast  Steel."  The  leAurer  annonnced  MmscirtO  have 
been  a  pupil  of  W«hler,  and  said  he  was  pnepared  to  esti- 
mate highly  the  value  of  chemical  science  in  diredinK 
the  studies  of  theen^neer  and  elearici.nn.  The  rt  'l:u  ra 
tive  «•  foniaee,  which  has  during  the  last  fv  w  vearsi  been 
^plied  to  the  manufaeturr  of  iron  and  (;tass,  and  is  des- 
tined to  play  an  import.iit  p.irt  in  other  chemical 
operations,  is  the  joint  invention  of  Mr.  Frederick 
Siemens  and  the  lecturer.  It  was  dcscnbt-d  in  ibtl  by 
Professor  Faraday,  and  formed  the  sub^erft  of  his  last 
public  lerture  in  the  Royal  Institution.  Before  procecd- 
ing  to  enter  upon  the  discussion  of  the  furnace  itself,  and 
its  peculiar  details  of  congtrudion,  Mr.  Siemens  brieflv 
sketched  the  properties  and  modes  of  prepaitticm  of  cas't 
steel.  Thisprodna  was  defined  asbeint;  "a  r 
of  iron  and  carbon,  poesessing  the  remarkable  qu^:.:>  of 
hecoming  exceedingly  hard  when  heated  and  suddenly 
C*K^A,**  The  proportion  of  carbon  determines  its  temper, 
and  the  following  table,  which  wa-  ■>hown  in  the  form  of 
a  diagram,  indicates  the  average  composition  of  steel  of 
different  qualities: — 

Description.  C«r«oii per ceat.  U  . 

Wootz  x'i4    ..    ..    T.  II.  Hcnrv. 

Steel  for  flat  files  j-g     ..  Willis. 

„    for  turning  tools    ..    fo     ..    ..  „ 

„  (Huntsman's)  for 

cutters  fo    ....  „ 

t»  lor  cutters  eg     ....  ,, 

,«  for  chisels  075  .... 

Die  steel  (welding:!  .  .  . .  074  ....  „ 
Double  shear  steel    ....    07     ....  „ 

Welding  steel   o-6S    ....  „ 

Quarn.-  drill:,   ot^  .... 

Mason'.s  touU  and  ramrods    <r6  ..  „ 

Common  steel  for  stamping   0*42    ....  ,, 
Spades  and  hammers      ..    ©"3  to  0^32  „ 
Bessemer  steel  for  rails  ..   0*25100*30  Various. 
Hmnogeneous  metal 

Vcfy  mm  steel  m>m  open 

furnace      ..    ..   0*18   ..    ..  Willis. 
Sample,  before  adding 

8pic<;eleiscn        ..    0-05  .... 
Bessemer  iron  ipurcj      . .   trace   . .    . .  Abel. 

Steel  ctnltilning  1-4  per  cent  of  carbon  partakes  of  the 
cliaraAer  of  white  cast  iron,  andbelowo'3  per  cent  the  metal 
Is  incapable  of  being  hardened.    M.  Fr^my's  opinion,  that 

nitrogen  (or  cyanogen)  is  a  netessarv  component  of  steel, 
wa.s  alluded  to,  and  the  probability  of  other  elements  being 
essential  to  it.^  constitution  was  guardedly  asserted.  The 
preaeace  of  sulphur  and  phosphorus  are  undoubtedly 


prejudicial  when  they  occur  in  considerable  qnantitics, 
but  the  leAnrer  oonsiclen  that  tiaees  of  these  elements 
may  sometimes  prove  advantageous  by  increasing  the 
flnidiw  and  toai^ness  of  cast  steel.  The  use  of  manga- 
nese nnxes.  according  to  Heath's  patent  (1839),  ren- 
dered it  possible  to  prepare  good  steel  from  urdin.iiy 
fjualitu-s  of  English  puddled  iron;  and  .Mushci's  dis- 
covery of  the  important  advantages  to  be  gained  by  the 
employment  of  fcrrn  sn.infjancsc.  or  spiegeleisen.  had 
p.ived  the  \vay  t  1  Mr.  Hcsscmcr's  later  triumphs.  In 
the  opinion  of  the  lecturer,  manganese  has  a  special 
adion  in  improving  the  quality  of  steel,  apart  from  it^ 
fundion  in  removing  sulphur  and  other  impurities. 
Silicon,  when  present  to  the  extent  of  0-5  per  cent, 
rendered  it  impossible  to  foige  the  ingots,  but  small 
quantities  seemed,  on  the  other  hand,  to  be  advantageous 
by  preventing  the  evolution  of  gas  in  the  interval  between 
casting  and  solidification.  The  evidence  respe<fling  the 
elT<T~t<  of  titanium,  tin,  and  arst  :j  ;  c ',^  .n  s  not  conclusive; 
but  Dr.  Werner  Siemens  shov.ed,  m  1853,  that  tungsten 
had  a  remark.itjle  .'icUon  upon  steel,  in  increasing  its 
power  of  retaining  n;a<7netism  when  hardened.  This 
propcif  of  tungsten  \v.;s  illustiated  in  the  Ictlurc-rooni 
by  a  small  permanent  magnet  of  horse-shoe  form,  which 
supported  twenty  times  its  own  weight  from  the  armature ; 
the  famous  Haarlem  magnet  being  incapable  of  lifting  a 
weight  more  than  thirteen  times  heavier  than  itself.  The 
steel  of  which  Mr.  Siemens's  magnet  was  made,  conUined 
about  2  per  cent  of  tvngstcfl,  and  0*4  of  catbon. 

Ivcference  w  as  then  made  to  the  several  processes  of 
t  rcj  aring  steel,  which  were  considered  under  the  follow- 
ing heads,  \  ;  -  -  Tlie  dirctl  process  in  the  Catalan  for;;c  ; 
the  method  of  ten-,  ■tr.aiiun ;  the  dec.-.rburisation  process, 
or  that  which  furnisl.i^  •  puddled  steel ;"  the  Bessemer 
process;  and,  lastly,  oti.er  inrthods  of  producing  crf.m 
steel  by  fusitjn  of  ii-..illeable  \n;v.  or  ircn-producin^  sub- 
stances, with  cast  iron,  spicf^clcisen,  or  other  compounds 
containing  much  carbon,  such  as  those  praCliscd  hy 
I'chatius,  Price  and  Nicholson,  G.  Brown,  Attwood,  and 
others. 

Experiments  on  the  dired  produdion  of  steel  by  a  Csn 
blast  on  an  open  hearth,  according  to  M.  Sudre's  method, 
\%-ere  made  under  the  superviHon  of  M.  St.  Clalre-DeviUe 
and  other  two  members  of  the  French  Institute;  but  the 

rapid  destruction  of  the  furnace,  combined  with  the  great 
cost  for  fuel,  rendered  the  process  a  doubtful  success. 
The  applicability  of  the  regene:.^ti\e  jras  lurnace  to  the 
fiisinn  of  steel  and  other  metaihtrgical  produces,  was 
partly  e^tabUshed  by  the  trials  of  Mr.  Charles  .-Vttwood,  in 
I&62,  and  of  M.  Lcchatelier  a  year  later,  at  Monthn.'on 
in  France  ;  the  gentleman  last  named  melted  together  hot 
puddled  blooms  and  cast  iron  upon  a  bed  of  the  aluminous 
mineral  known  as  bauxtte,  and  sub'^equently  upon  a 
bottom  formed  of  common  white  sand.  Later,  in  iSO|, 
MM.  Emile  and  Pierre  Martin  melted  steel,  both  in  put  ; 
and  on  the  o^en  hearth,  by  the  aid  of  the  gaseous  fuel  nf 
the  regenerative  furnace.  Their  produAs,  consisting  uf 
cast  steel  of  various  qualities,  were  shown  .nt  the  French 
International  Exhibition,  and  rewarded  by  a  gold  medal. 
\*.'!fh  the  vie-.',  of  r'.';l  sng  for  himself  a  series  of  pradtieal 
triah  on  the  prod  Uvk  ion  of  eteel.  -M  r.  Siemens  constructed  tw  o 
experimental  furnaces,  in  Birmingham,  and  succeeded  in 
prcp.'snrtp  «;te!-I  of  "ond  quality,  not  nnlv  in  closed  pots, 
put  on  .1  coiitiiu:oii ;  system  direct  tVoin  tlie  ore.  The 
details  of  these  furnaces  were  explained  w  ith  the  help  of 
large  diagrams  and  dissecting  models.  \'  hereby  the  leading 
points  of  their  construrt"on  were  clearly  demonstrated. 
The  principle  of  Mr.  Sicmenr?  s  plan  of  heating  is  already 
«rdl  known ;  the  ordinary  form  of  regenerative  gas  furnace 
having,  Indeed,  been  recently  described  Yff  Mr.  Henry 
Chance,  who  advocated  its  use  in  glass  making.  The  fuel 
is  heaped  upon  an  inclined  fire-grate,  whete  n  undergoes 
a  kind  of  slow  combustion,  w  hich  results  in  the  formation 
of  caibonic  o.vide  ;  i!i:s  inilammable  gas  is  then  conduced 
from  the  "producer,"  to  the  hearth  or  woiking  platform 

of  the  furnace,  where  it  meets  a  current  ot  air  already 
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taised  to  a  high  tempentunt^  which  eBabks  U  to  hnrn  with 
great  inteniity,  and  the  «xccM  of  thtraaal  power,  instead 
of  being  allowed  to  ^aaa  diieAly  into  the  cUmn^,  and 

become  thus  wasted,  Is  forced  to  traverse  an  intricate 

Btrudture  of  btickv.o:!-..  v,-l;i;:]i  abMifos  so  much  of  the 
heat,  that  the  escaping;  yr.scous  tirududs  of  conibnslion 
rarely  indkate  a  temperature  above  ^cxj  I'al.r.  At  a 
suitable  st,i;;e  of  thc  opcratiutt  the  gas  valves  arc  rcvcrsicd, 
and  botii  tarbcjriiL;  cjxlde  |^as  and  air  iVirced  to  traverse 
these  heated  brick  chambers  in  a  contrary  dtre<flson,  so 
that  they  may  in  turn  become  the  recipients  of  that  heat 
which,  in  ordinary  constnii^ons  of  furnaces,  would  have 
been  lost.  The  aebes  and  cliokers  are  in  this  way  entirely 
eeparated  from  the  region  of  manipulation,  and  are  removed 
from  the  grate  at  intervals  of  one  or  two  day;^.  The  com- 
poeition  of  the  inflammable  gea  variei  with  the  nature  of 
the  fuel  and  the  dmoght  of  the  fomace ;  by  way  of  illui- 
tration,Mr.  Siemena  quoted  the'following,  as  representing 
an  a>'erage  result  for  the  gas  from  the  producers  at  the 
St.  Gobain  plate  ;^lass  uorks,  uhere  cakm^  coal  is  em- 
ployed in  admixture  with  one-fourth  of  a  non-caking 
quality  :— 

Carbonic  oxide    44*2 

Hydrogen      . .    . .    .  ♦    . .    . .  t'2 

Carbnretted  hydrogen  . .         . .  3*2 

Carbonic  add.   4*8 

Nitrogen                          ..  61-2 

lOO'O 

Besides  the  above,  tlierc  arc  always  present  aqueous 
vapour,  tarn*  matters,  and  small  proportions  of  SOOty  and 
earthy  particles.  The  author  estimates  the  temperature 
of  the  gat  aa  it  rises  from  the  fuel  at  looo  to  1300*  Fahr., 
but  It  Mcomee  considerably  hotter  in  its  passage  to  the 
area  of  corabostion  beneath  the  crown  of  the  furnace.  An 
ingenious  eleftric  resistance  pyrometer,  with  platinum 
helix,  which  has  done  good  service  in  measurin}X  these 
elevated  temperatures,  v.  as  exhibited  ;  and  an  experiment 
was  perforrned  in  the  lecmre  room,  for  the  purpose  of 
dcmonstr.itin;;  the  prinfiple  oi  tb.e  ■'  regenerators,"  lead 
beinf^  melted  »n  the  reversed  current  of  hot  blown 
throui^h  a  heated  .stack  of  Jlini>  prev;(.)ii<ilv  ;[^iiiti'd  over 
a  HunKcn  burner.  The  spcttal  furnace,  which  serves  for 
the  direft  produdion  of  steel,  has  a  tunnel  head,  or 
cylindrical  hopper,  fed  with  iron  ore  and  small  coke 
passingthrougb,  and  raised  above,  the  crown  of  the  regenera- 
tive gas  furnace;  the  lower  part  of  this  upri{;fat  cylinder 
rests  in  a  bath  of  molten  pig-iron,  which  disaolvM  the 
reduced  (spongy)  Iron  aa  quickly  aa  it  ia  separated  fiom 
the  ore.  A  biast-pipe  descends  through  the  stack  of  ore, 
and  the  process  is  interrupted  when  the  steel  is  ready 
for  casting,  alter  which  the  charge  of  pig  must  he 
renewed. 

In  the  cas.e  of  using  bar  iron  (wijrn  nut  r.^ils)  in 
the  piejiaratiofi  of  steel,  they  wire  introduced  into 
an  inclined  hopper  with  their  lower  end^;  resting;  in  a 
bath  containing  to  per  cent  iby  \eei[;hti  of  molten 
pig ;  and  the  atmosphere  of  the  furnace  might  be 
changed  at  will  into  an  oxidising,  reducing,  or  perfe^ly 
neutral  condition,  merely  by  altering  the  proportions  of 
air  and  gas.  It  is  important  to  keep  the  carbon  at  a 
minimum,  for  then  the  silicon  ia  lowest. 

The  leaure  was  amply  illustrated  by  a  series  of  diagrams 
showing  the  coastntdbon  of  the  several  kinds  of  regenera- 
tive furnaces  in  plan  and  sedlion,  and  a  large  model  of  a 
gas  producer  was  upon  the  table.  The  folMWing  ^eci- 
mens  were  also  exhibited  ;  — 

Cast  steel  produced  by  meltiag  Bessemer  scrap  in 
Siemens's  furnace. 

Cast  steel  produced  by  melting  iron  rail  ends  from 
I^ayancc,  I->ance,  containing  nearly  i  per  cent  of  phos- 
|ihorus. — Siemens's  funtace. 

Maj^et  steel  containing  tung8ten.^Pt>tfmiwse* 

Steel  made  in  open  furnace  iirom  Staflbrdihutt  von.— 
Carbon,  vyj  per  cent. 


Steel  from  puddled  iron  from  Creusot.— Open  furnace. 
Carbon,  caS  per  cent. 
Ingot  of  sted  made  in  open  fumaee  firam  ttd  and  cold 

short  metal.— <^arbon,  0-4  per  cent. 

The  sai^ie  metal  tilted. 

Sitel  made  from  Bessemer  scrap  in  open  furnace,  con- 
taining 0  46  per  cent  of  carbon. 

The  Ppi  siiiKs T,  havtnf;  proposed  a  vole  of  thanks  to 
the  lecturer,  took  occasion  to  remark  that  the  regenerating 
furnaces  oHered  special  facilities  for  making  experiments 
upon  steel,  with  the  view  of  ascertainin  t;  the  eliccts  of 
different  adventitious  substances.  1  he  statement  of  the 
wonderful  magnetic  properties  of  tungsten  steel  surpassed 
all  that  the  Dutch  had  accomplished,  and  it  would  now  be 
interesting  to  study  the  Influence  of  boron. 

A  discussion  followed,  in  which  Mr.  Cowper,  Professor 
Abel,  Dr.  Miller.  Dr.  B.  H.  Ptnl,  Dr.  WlUamson,  and 
Dr.  Odling  took  pirt.  The  meeting  was  then  adjourned 
until  the  aist  instant. 


ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
WetkJy  Evening  Meeting,  Friday,  March  13,  1868. 

**0h  Ike  Probabh  Exhaiislion  of  wr  C«if  UtHft,"  by 
W.  St.\.nlev  jjEvoNs.  M..\..  Professor  and  Cobden 
Le<iiurer  on  Political  Economy  in  Owens  CMlegei  Mao- 

cheater. 

lUmvlMicil  fr«m  page  t».) 

No  statements  of  the  total  amount  of  coal  produced  ib 
thia  kingdom  ane  the  Icaat  to  be  relied  on,  cxeept  those 
colleAed  by  Mr.  Robert  Hunt,  the  Keeper  of  Mining 

Records,  and  the  following  is  a  statement  of  the  general 
progress  of  the  coal  trade  of  the  United  Kingdom  as 
ascertained  by  him 


Year. 


1854 
1855 
1856 
1857 
1858 
1859 
i860 
1861 
t962 
1863 
1S64 
1865 
1S66 


Tor.'.. 

4,3o<),ooo 
4,g-5,ooo 

6,7  i7,oo<J 
6,529,000 
7,081,000 
7,412,000 
7,222,000 
7,694,000 
7,329,000 
8,063,000 
8,583,000 
9.367,0013 


Coal  rihed. 
'i'lin : 

..     64,661,000  .. 

..     61,453,000  ., 

..     66,645,000  .. 

. .     65,394,000  . . 

. .     65,008,000  . . 

80,042,000 
. .  85,635,000   . . 
. .    83,g68,ooo    . . 
..  88,292,000 

..  92,787,000 
98,150.000 
.  .  101,630,000 

it  is  impassible  to  view,  without  some  degree  of  alarm 
80  rapid  an  increase  of  {the  coal  trade  as  the  preceding 
figures  indicate.  Without  doubt  Our  produAion  will  ad< 
vance  to  200  millions  before  very  many  years  are  past; 
and  the  alarming  calculation  may  be  niade  that  if  we 
went  on  increasing  our  pruduAion  of  coal  for  1x0  year*  as 
rapjdiy  as  we  have  done  during  the  last  12  years,  our  coal 
seams  would  be  worked  out  to  a  depth  of  4000  feet.  But 
such  a  supposition  is  put  forward,  not  as  a  serious  possi- 
bility, but  as  a  rcduciio  ad  abundum.  The  conclusion 
to  be  drav,  n  from  it  is  simply  that  the  nation  cannot 
possibly  progrcii.s  in  material  w  ealth  for  iio  years  more 
as  rapidly  as  it  hat.  done  ui  the  iiresent  century.  The 
limited  extent  of  our  coal-fields  would  not  allow  us  to  go 
on  increasing  the  draught  of  coal  as  lavishly  as  we  have 
done.  But  it  is  the  very  necessity  of  changing  from  a 
highly  progressive  to  a  less  progressive  or  stationary  con* 
dition,   that  is  most  grievous.     Population  and  pro- 

'  I  am  kindly  informed  by  Mr.  Hunt  that  u  hen  the  icturr.s  >>f  tl^e 
consumption  of  coal  in  1^67  arc  tumfili  icJ,  ihc  t^til  f  robjb;', 

•mouot  t«>  l04/xw,(Mu  ton*,  shun'ing  continued  tocrcaie  in  «pite  of  Ok 
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dlAiOD,  when  once  set  in  motion,  move  with  a  certain 
impetus,  and  it  n  the  check  to  such  motion  which  it 
distressing  and  tbicatcning. 

VUI.  The  subjeft  wears  a  more  serious  aspeft  still 
when  we  consider  the  coal  resources  and  produdion  of 
other  CD;inlriL->.      ■.,  .  '!  as  our  own. 

According  to  lae  iatc:,t  returns  utuch  aie  at  hand,  it 
would  sccni  that  t;iL'  total  known  produce  of  coal  in 
the  wcrld  IS  thus  distributed  over  the  chief  nations ; —  . 

Tons, 

G:r-at  Britain   101,630,000 

L  nued  States   25,80O|00O 

Prussia  and  the  ZoUverain  20,(»io,ooi» 

France    io.7ZO,ooo 

Belgium    9i935>ooo 

Austria    4.500,000 

British  North  America  ..  1,500,000 

Russia   1,500,000 

Spain   300,000 

New  South  Wales  . ,    . .  250,000 

Iieland    123,500 

Total     . .    . .  176,858,500 

It  would  appear  then  that  of  the  total  knoteu  produce 
•(«m1  in  the  world  we  raise  connderably  more  ibaa  half 
^7  per  cent),  although  we  form  probably  not  more  than 
one  in  forQr  of  the  mpubition  of  tne  world.  If  to  our  own 
coal  produce  we  add  that  of  the  United  Sutes  and  our 
colonies,  we  may  conclude  that  the  Teutonic  race  enjoys 
73  per  cent,  or  alnio>i  ^  parts  (jui  of  4,  of  the  coal  raised. 
It  is  hardly  pos<;jblc  to  over-LStimate  llie  forces  acting  in 
our  favour  w  liich  are  represented  by  this  partial  monopoly 
of  the  most  powerful  material  a^ent  ol  civilisation. 

The  total  quantity  of  coal  cvistinp;  can  hardly  be  said  to 
be  known  in  the  c^sc  of  any  one  country ;  but  some  notion 
of  the  comparative  coal  resources  of  different  countries 
maybe  gained  from  the  following  statement  of  the  area  of 
the  coal-measures  in  the  chief  coaUpioducing  countries, 
M estimated  by  Piofesaor  Rogers: — 

Area  of  Coal  Loads  In 
B«ttar«  ipilM. 

United  States  1961650 

BritlshNprth  American  Poneisions  7,530 
Great  Britiun   5.400 

France   

Pru&sia    ()6u 

Belgium   510 

Bohemia    400 

Westphalia    3^^ 

Spam ..   200 

Russia  ..  ..  loo 

Saxony  ..  50 

Though  Great  Britain  Is  far  more  abundantly  provided 
with  coal  than  any  continental  nation,  our  resources  sink 
nto  insignificance  beside  those  of  North  America,  and  no 
ver\  Ion;;  period  will  elapse  before ihis comparative  poverty 

in  coal  will  make  itself  felt, 

IX.  It  is  continually  sugi;ested,  indeed,  that  before  coal 
is  at  all  likely  to  be  exhausted,  some  &ub>ititute  will  be 
found  for  it,  and  appeal  is  made  to  some  old  proverb,  like 
"  Necessity  is  the  mother  of  Invention."  But  it  requires 
very  little  philosophy  to  see  that  the  proverb  is  very 
Initially  true.  We  live  in  a  chionic  state  of  necessity  and 
dificully,  and  the  graat  diaooveiiea  whtd)  we  enjoy  are 
but  so  many  execptional  instancea  in  wbicb  we  have  been 
•aexpededfy  relieved  from  labour  and  evil.  We  have  no 
Tea!  i^Tound  for  supposing  ih.tt  v  h  jii  one  exceptional 
advantage  i%  withdrawn  from  u.s,  another  will  immediately 
be  extended  to  us. 

The  favourite  notion  that  electricity  %\  ill  be  the  future 
M)urce  of  power  is  entirely  fallacious  ;  for  the  coal-drivi'n 
engine  moving  the  magneto  eieunc  machine  is  now  the 
cheapest  source  of  ele^ricity,  and  by  gradu^  improve- 
Bcms,  such  as  that  in  Mr  Wilde's  machine,  coal  will 
bscOmea  still  cheaper  source  of  eledricity.  Even  the 
deaMmtaof  the  ekftric  battay  have  always  been  praAi- 


cally  fbrnished  by  the  reducing  power  of  ooal.  If  coal 
then  become,  as  there  la  eveiy  leaaon  to  suppose  it  will, 
a  cheaper  and  cheaper  souroa  of  eJeOricity,  it  is  obviously 
absurd  to  sujpposa  that  deArictty  aboold  supersede  the 

power  of  coal. 

It  is  conceivable,  indetd.  that  in  the  course  of  ages 
sonic  wholly  new  source  of  j  ower  nii;^-ht  be  discovered  ; 
but  there  is  no  reason  to  suppose  that  this  i-land,  which 
forms  but  the  one  four-hundic*iih  part  of  the  total  land- 
area  of  the  globe,  would  be  as  riciily  endowed  with  the 
new  source  of  power  as  it  is  with  coal.  If  the  sun's 
beams  are  in  the  future  to  be  the  dired  source  of  power, 
it  is  the  plains  of  Africa  or  of  Australia  that  will  be  the 
seats  of  industry  and  not  this  dood-obteured  Isle. 

X.  The  conclusions  we  mast  come  to  on  this  subjeft 
are  then  as  follows : — 

1.  The  power  of  coal  is  extending  itself  and  making  it- 
self more  widely  and  deeply  felt  every  day.  It  is  more 
and  more  taking  the  place  of  %vind,  horse,  or  manual 
power,  and  is  becoming  the  universal  assistant. 

2.  We  are  naturally  led  every  day  to  extend  our  con- 
sumption 01  so  invaluable  a  substance,  and  experience 
shows  that  the  mote  «re  use  the  more  estenaive  are  our 
augmentations. 

3.  Our  consumption  iaalnadyeoumeMorable  with  our 
total  supply ;  that  is  to  say«  we  can  Conn  some  notion  how 
long  our  supply  will  endure  with  a  statlonaiy  oon* 
sumption. 

4.  As  this  consumption  increases  by  multiplication,  our 

national  life  becomes  shortened,  and  it  is  apparent  that 
the  increase  cannot  e^o  on  very  lont*  at  the  prcwnt  rate. 

5.  'The  moment  we  are  forced  to  dr.iw  in,  otlu-r  nations, 
posseseinK  far  more  extensive  tieidsol  coal  compared  with 
their  annual  consumption,  will  be  enabled  to  approach 
and  ultimatel}-  to  pass  us. 

6.  The  exhaustion  of  our  mines,  as  it  will  probably 
manifest  itself  within  the  next  hundred  years,  will  con* 
sistaotin  any  stoppage  of  supplies,  but  an  increase  of 
cost,  and  the  impossibility  of  increasing  the  ctmsumption 
each  year  as  at  present. 

XI.  At  some  future  time  then,  when  coal  will  be  even  a 
more  useful  agent  than  at  present,  we  shall  stand  fn  a 
position  of  comparative  inferiority.  For  such  a  time  we 
can  best  prepare  ourselves,  not  by  .Khort  sis'.hied  restric- 
tions on  the  consumption  or  evaporation  of  coal,  but  by 
freeing,'  the  nation  fiom  its  burdens  of  debt  and  ii^norance 
and  pauperisni.  W'e  lia\e  many  f;reat  tasks  to  perform, 
which  can  only  be  undertaken  with  a  fair  hope  of  success 
when  the  nation  is  in  a  state  of  high  prosperity  and  pro- 
gress. It  will  be  too  late  to  think  of  such  great  under- 
takings when  our  progress  is  checked,  and  the  pressure  of 
popuUtion  and  the  want  of  employment  are  grtevously 
Mt.  It  is  in  a  period,  of  free  expansion  like  the  present 
that  we  can  alone  take  any  efifedual  measures  for  laisang 
appreciably  the  standard  of  education,  comfort,  ana 
morality  of  the  people;  and  if  we  do  not  use  the  abun 
dant  wealth  which  our  coal  resources  now  atford  us  to 
fullil  such  duties,  we  undoubtedly  misuse  it. 


FOREIGN  SCIENCE. 


Paris,  May  13,  186S. 

Sewage  of  Paris.— New  proccM  for  the  manufaAnreof  tolphllrie  scttf. 

—  New  method  of  preparing  carbonic  Kvi  itas  for  mineral  waters. 

—  AcADRMV  OF  Sciences  :  Thci.:^  <  i  ck«:'tro-capiilary  pheno- 
mena.—Identity  of  atii6ci«i  with  natural  isevtinc. — N«w  calori. 
meter  for  rapi  i^:'^t"b  j;sit«M_Lawt  vt  the  tfaasfeniution «(  psfs- 

cyanoRcn  into  c>uii.j^en. 

The  sewage  question  is  one  which  h.ts  lately  attrad\ed 
consider:ib!e  attention  in  Paris;  the  problem,  of  cniini^, 
has  been  to  remove  the  polluted  waters  from  th.e  town  in 
the  most  advantageous  manner.  1  he  volume  of  these 
waters  is  now  100,000  cubic  metres  a  ilay,  soon 
it  will  be  double  tbu  amount,  and  in  a  few  years 
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probably  500,000  to  600,000  cubic  metres.     We  have 
three  solutions  of  the  difficulty.     The  tirst  and  most 
obvious  is  to  carry  the  sewage  into  the  Seine  ;  this 
Mbeme  hM  been  well  tested  already,  and  the  disadvan- 
tatts  seem  generally  more  itriking  than  tine  advantages. 
Tm  advocatea  of  a  second  plan  would  employ  the  sewage, 
which  they  would  first  raise  by  machiner}'  to  a  contMer- 
able  height,  in  the  irri^Mtiun  of  the  fieMs.     The  fertilisa- 
tion of  the  sands  at  the  mouth  cif  the  Tl'.anics  by  this 
means  is  cited  in  f.ivour  of  the  ph\n.     The  third  scheme 
recomnicnd,s  ilst-ll  as  being  the  most  scientific,  and  it  is, 
perhaps,  the  best;  experiments,  have  been  m;»de  witli  tliis 
scheme  since  the  commencement  of  the  spring.  The 
sewage  waters,  coUeded  in  large  basins,  are  mixed  with  a 
certain  amount  of  sulphate  of  alumina — about  i  per  cent  to 
the  cubic  metre.    Organic  matters  contained  are  rapidly 
precipitated,  each  cubic  mvtn  vielding  about  3  klgrms. 
of  sofid  laanore.  The  decanted  Add,  ttrawd  dear  water, 
can  be  employed  in  the  inigntion  of  soils,  upon  which  it 
has  a  veiy  ferttlising  aAion :  it  containv,  in  fStd,  small 
quantities  of  mineral  matters  in  suspension,  a  little  nitro- 
genous and  orgaaii:  matter,  and  the  whole  of  the  alkaline 
salts.  The  deposit  obtained  in  the  clariticrttiyn  is  abundant 
and  compact  ;  it  contains  the  ^vho^e  of  the  phosphoric 
acid   and  nine-tenths  of   the  nitrosi;nous  and  organic 
matter,  and  the  mineral  matters  dissolved  or  in  suspen 
sion  ;  it  constitutes  an  excellent  manure,  very  fertilising, 
and  easily  transportable.     Towns  would  thus  be  con- 
sidered as  mantife  fadacicB,  and  it  is  believed  that  the 
value  of  the  manure  may  be  made  to  defiray  the  expense 
of  supplying  the  town  with  pore  water. 

M.  Ltudam  hasdeviaedn  new  method  of  mannfafturing 
snlpfautic  add.  The  plan  may  be  altetched  as  follows : — 
Sulphurous  acid,  in  the  presence  ofexccssof  air,  is  passed 
into  dilute  nitric  acid,  which  becominfj  itself  reduced, 
oxidises  the  sulphurous  acid  ;  the  sulphuric  acid,  being 
very  dense,  sinks  to  the  bottom  of  the  reaching  vessel; 
hyponitric  acid  escapes,  and  traversing  the  upper  part  of 
the  apparatus,  enters  the  regenerator,  where,  meetint,'  with 
water  and  excess  of  oxygen,  it  produces  nitric  acid.  The 
apparatus  is  composed  of  a  furnace  for  burning  sulphur,  a 
washer  or  scrubber,  a  refrigerating  apparatus,  a  reading 
vessel,  and  a  regenerator  for  nitric  aaa.    The  furnace  in 
which  the  sulphur  is  burnt  is  traversed  by  a  current  of 
air  obtained  fay  a  ventilator;  this  caneot. while  inmiahing 
oxygen,  serves  to  chase  out  the  soldioroBs  acid,  the 
density   of  which  hinders   the  rapid  replacement  of 
air,  and  thus  the  rapidity   of  combustion.  Leaving 
the    furnace,    the    warm    sulphurous    acid    fras  enters 
the  scrubber,  where  it  is  freed  from  volatilised  sulphur, 
and  especially  from  arsenlous  acid  when  arsenical  pyrites 
has  been  employed  as  the  source.    From  this  part  of  the 
apparatus  t!ie  gas,  passing  through  a  pipe  surrounded  by 
cold  water  which  condenses  the  water  and  cools  the  gas, 
becomes  denser,  and  descBldt  into  a  cascade  apparatus, 
thraogh  which  a  current  of  weak  sulphttric  acid,  still  con- 
taiaiiur  nitrous  produias,  1*  made  to  flow.   The  reading 
vessel  into  wliku  tlw  gaa  jMesee  is  contpoeed  of  two  part  s : 
the  tower  portion  contains  weak  sulphofic  acid,  upon 
which  rests  a  thick  stratum  of  nitric  acid  ;  the  upper 
portion,  separated  by  stoneware  plates,  or  plates  of  lead  or 
aluminium    pierced  with  h.oles,  contains  pumice-stone 
saturated  with  water.    The  sulphurous  acid,  mixett  with 
a   powerful  current  of    air,   pluni;es  into    the  fumini^ 
nitric  acid,  and  the  escaping  gaseous  products  traversing; 
the  layers  of  pumice-Stone,  Decome  exhausted  by  the  time 
they  reach  the  fifth  receiving  vessel  destined  to  reoxidise 
the  nitrous  compounds. 

M.  Boudet  baa  read  a  short  report  before  the  Academy 
of  Medicine  upon  a  new  process,  by  means  of  which 
M .  Oaeof  obtains  pwe  carbonic  add  for  nse  in  the  fabrica- 
tion of  mineral  waters.    At  the  present  time  the  carbonic 

acid  used  in  the  prepr.rnt  cn  of  these  waters  is  produced 
by  making  sulphuric  aciJ  ,ipon  marble;  the  calcareous 
carbonates,  however,  c  sr.t:i:n  foreign  substances  not 
usually  separated  in  the  process,  and  the  sulphuric 


is  not  completely  separated  in  the  washing.  To  avoid 
these  defeats,  M.  Ozouf  has  had  recourse  to  the  combus- 
tion of  coke ;  he  thus  prepares  pure  carbonic  acid. 
M.  Boudet  described  at  iength  the  rather  complicnted 
apparatna  employed,  adding  that  the  commisaion  were 
able  to  teat^  to  the  excdlait  ooality  and  parity  of  the 
proddfts.  Ilie  process  obtdneo  general  commendation. 

At  the  stance  of  the  20th  of  April,  the  following 
memoirs  were  communicated  to  the  Academy  : — "  On  the 
theory  of  cle!flro-caplllar>-  phenomena,  comprisinj^  endos- 
mose.  exosmasc,  and  dialysis,  '  by  .M.  Becqucrel  ;  •'  On  the 
identity  of  artificip.l  nevrine  w'nb  natural  nevrinc,"  by  M. 
Wurt2  ;  "  A  new  calorimeter  for  rapid  combustions,"  by 
M.  Favre;  "  Laws  regarding  the  transformation  of  para- 
cyanof^en  into  cyanogen,  and  the  inverse  transformation," 
by  MM.  Troost  and  Hautefeuille  ;  *'  Note  on  the  prepara- 
tion of  the  salts  of  sesquioxide  of  iron,  and  on  ferric 
chloraxide  (FeaClj.FcjOj  +  Aq),"  byM.Jeannel;  "Note 
on  the  manufaftore  of  phosphate  of  soda  and  fluoride  of 
sodium  ;"  "On  a  new  acetate  of  chraminm,**  by  M. 
Schiitzenberger;  and  "On  some  derivatives  of  the  radical 
silico-allyl."  The  number  of  papers  of  chemical  interest 
is  seen  to  be  unusually  lar;;e  ;  an  account  of  M.  Wurtz's 
synthesis  of  nevrine  havmg  already  appeared  in  this 
journal,  an  ahsirad  of  his  preaent  memoir  will,  doolitleaa, 
be  read  with  interest. 

M.  Wurtz  has  obtained  the  chloride  of  nevrjne  extraded 
from  the  brain  and  the  chloride  of  the  artificial  ne\Tioe  in 
long  deliquescent  needles,  by  dissolving  the  dry  salt  in 
al»olute  alcohol,  and  cautiously  pouring  on  to  the  surface 
of  the  moderatdy  concentrated  solution  anhydrous  ether. 
The  natural  chloride  of  nevrine  was  separated  from  the 
atiro-cbtoride  by  sulphuretted  hydrogen,  the  solution 
filtered  from  sulphide  of  gold  being  evaporated,  first  on 
the  water-bath,  then  in  vacuo.    The  chloroplatinate  of 
trimethyl-oxethylammonium  is  very  soluble  in  water,  bat 
insoluble  in  alcohol.    When  the  precipitate  produced  by 
alcohol  in  the  aqueous  solution  is  redissolved  in  \vater, 
and  the  solution  allowed  to  evaporate  spontaneouslv, 
magnificent  clinorhomb:c  prisms,  of  an  oranj;e  red  colour, 
are  obtained  ;  crystals  of  regular  and  considerable  dimen- 
sicms  may  be  obtained.   Among  the  properties  of  chloride 
of  nevrine  which  have  been  pointed  out  t>y  M.  Bayer,  one 
of  the  most  chara&eristic  ts  its  redniftion  by  hydriodic 
add.  The  oxetliylic  base  is  converted  in  this  case  into 
an  iodethyltc  base.    The  iodide  of  trimetln-liodeth>'l  • 
ammonium  thus  formed  is  little  soluble  in  cold  water,  and 
is  deposited  in  fine  cr>-stals  from  the  boiling  aqueous 
solution.    M.  Wurtz  obtained  abundance  of  this  substance 
by  reducing  artiJicial  chloride  of  ncvnne  by  hydriodic  acid 
in  presence  of  phosphorus,  at  a  temperature  of  140°.  By 
ebullition  with  water  and  oxirle  of  silver,  this  iodide  of  the 
iodethylic  base  is  converted  into  the  hydrate  of  th.e  corres- 
ponding vinylic  base.  M.  \Vurt2  has  performed  this  experi- 
ment upon  the  iodide  made  with  artificial  nevrine ;  M.'Bseyer 
indicated  this  reaAion  for  natural  nevrine.    In  saturating 
with  hydrochloric  acid,  the  hydrate  resulting  from  the 
adion  of  oxide  of  silver  upon  this  iodide,  and  adding 
chloride  of  gold,  M.  Wartx  has  obtdned  a  ^ow  pre- 
cipitate, soluble  in  boiling  water,  and  depositing,  upon 
cooling,  small  crj'stals,  which  have  the  composition  of 
auro-chloride  of  trimethylvinylammonium : — 

jc;j^;3|Nci+Aoci, 

The  dilute  solution  of  hydrate  of  timetfayloxethyl- 
ammonium  (free  nevrine)  may  be  boiled  without  under- 
going sendble  decomposition ;  but  this  is  not  the  case 
with  concentrated  solutions  :  they  disengage  trimethj^* 
amine,  a  teaAion  dready  indicated  for  natural  nevrine. 
Thia  is  not  the  oaty  praduA  of  the  decomposition.  When 
a  flask,  in  which  the  solution  has  been  completely  evapora- 
ted, and  in  which  ne\Tine  no  longer  remain-,  i'!  :  ,v  td  to 
cool,  a  small  quantity  of  a  thick,  slightly  bro'An  liqu  d  is 
condensed.  This  body  only  bnils  at  an  elevated  tempera- 
ture ;  a  smaU  quantity  boiling  above  190%  coUeAedt 
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pictentcd  the  characters  of  glycol.  Heated  with  dry 
potub  this  body  liberated,  in  fad,  pure  hydrogen  ;  nitric 
acid  vividly  oxiaiied  it.  The  formation  m  easily  under* 
itood;  hydrate  of  trimcthyloxethylammonittnii  under  the 
iaHuence  of  heat,  splits  up  into  trimetbylamine  and 
Jlycol 

ShI^hI  NOH-(CH^3N+C,H4{gg 

This  reaOion  aflbrdw  the  first  example  of  the  fonnation  of 
glycol  At  tlM  cxpeose  of  s  nstunU  attbeUuice. 
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and  Sons. 

TiiL  ar]Ti-ar.ini.e  of  this,  liic  tirsl  nunibt'r  uf  .1  nvw  inontlily 
Hiurnal  t!i\;Jtcd  to  educational  purp<)-.c^,  dcsL-rvi  s  a 
cordial  Welcome  from  all  who  are  interested  in  thi; 
tntclleclual  progress  of  this  country.  Whatever  in'uns 
may  be  formed  as  to  the  want  of  such  a  periodical — and 
it  may  be  thought  by  some  to  be  almost  too  serious  and 
ambitious  an  undertaking  to  enter  into  successful  com- 
petition  V. '.la  its  lighter  contemporaries — there  can  be  no 
question  that  this  number,  from  the  intrinsic  merit  of  its 
contenta,  deserves  a  circulation  far  and  wide,  and  the 
most  serious  attention  from  .ill  who  are  in  any  way  con- 
neded  with  educational  pursuits. 

The  work  commences  with  a  plea  for  m  i:nl\ or  .it't  s, 
by  Professor  Seeley,  who  stronjily  urges  tlic  adv  iiabiliiy 
of  a  union  between  the  LondvJn  Colleges,  and  the  con- 
sequent formation  of  a  I^ondon  University  worthy  of  the 
name.  "  If/'  1'iuIls  (jr  SecIey  eloquently  urges,  "the 
British  Museum  a  university ;  if  every  hospital  is  a 
medical  university  ;  if  the  RoyaJ  Academy  i.i  a  university 
of  Art;  if  besides  these  there  exist  in  London  a  number 
of  so-called  colleges,  in  which  the  fundamental  condition 
of  the  university  ^stem  is  fulfilled— namely,  that  the 
teacher  is  not  absotbed  in  teaching,  but  has  leisure  for 
study  and  research  ;  lastly,  if  London  is  the  head-quarters 
of  all  those  learned  societies — which  are  universities  in 
the  purest  ruditnctu.iry  form — may  wc  not  ji-.^'Jv  s.t,-  that 
London  containii  the  chaos  of  the  vastest  university  in 
the  world,  and  that  little  more  than  a  word  isw.ir.tini; 
to  1  afl  that  univtr^sity  into  being  ?  These  multitudmous 
in^::;  I'.ions  hri\c-  but  tn  ui;itc  -nay,  they  have  but  to  will 
to  unite,  and  the  thing  is  done.  If  I  may  use  a  bold 
figure,  London,  the  head  of  the  empire,  conceals  behind 
its  capacious  forehead  an  :ntr!cate  network  of  nerves,  in 
the  convolutions  of  whidi  go  on  thought,  observation, 
speculation,  but  no  one  has  thought  of  giving  a  name  to 
the  mass.  Let  as  once  kam  to  think  of  it  as  a  whole, 
and  we  shall  see  that  it  is  the  brain  of  the  country." 

But  before  the  London  Colleges  can  unite  permanently 
they  riu.i  rial:e  each  ottuT's  acqi:.iii-.t.-.iu:i',  and  grow 
atcustcnicd  to  t;ai;!i  oiliet'i.  !jgi.iLt\',  and  on  this  point 
Professor  Seeley  writes: — 

"  It  has  lonw  been  discovered  that  as  a  cement  and 
;. n.b  -1  >'t'  unit',  anyone;  n  cn  that  have  simitar  interests 
and  are  engaged  in  similar  pursuits,  there  is  nothing  more 
useful  than  a  magazine.  The  London  Studt  tit  has  been 
projected  with  the  viev.- of  representing  the  University  in 
London  both  to  its  rru  nib  .  rj  and  to  the  outer  world.  To 
the  coUe^  themselves,  both  governing  bodies  and 
students.  It  unll  display  the  deficiencies  of  this  great 
University;  to  the  world  it  will  display  its  merits.  What 
these  deficiencies  and  merits  are,  has  now,  I  hope,  been 
made  clear.  It  war.t^  wnit}'  a:ul  Dri^anisat^on  ;  it  posstssus 
everything  else  which  me  jl^c  r«;4ui:cs  in  a  unr.frsity — ^a 
voit  assemblage  of  learned  men,  vast  musL-ums  and 
libraries,  variety  of  instrudion,  cheapness,  absence  of 
'"■:it  rndowmer.ts,  a  disposition  tontaku  jiror^rcss  and  try 

cxpeiimeats,  aad  lastly  religious  compreheasivenesa." 


The  most  important  paper,  and  certainly  the  one  most 
likely  to  interest  the  reaaers  of  the  Chbhical  Nbws,  is 
on  "  Exbcrimtntal  Seienet  tA*  basis  of  GtnentBdiuatiou,'* 
by  Professor  Williamson.  Wc  make  no  apology  for 
placing  before  our  readers  the  following  cxtraAs  from 
this  eloquently  v  ritten  article:— 

"  If  a  man  were  entitled  to  a  rich  and  glorious  inheri- 
tance, of  which  the  possession  would  open  up  to  him  an 
extensive  sphere  of  usefulness  and  happiness,  and  if  he  did 
not  claim  hia  rights,  one  would  naturally  susped  that  he 
was  not  aware  of  their  existence,  or  that  he  had  not  t>eea 
corredly  informed  of  their  value. 

"  The  English  people  is  now  in  the  posttion  of  such  n 
man,  for  it  is  tindisptited  heir  to  the  noblest  estate  in  the 
world,  and  has  never  taken  possession. 

•*  The  estate  is  managed  by  trustees  who  reside  upon  it 
and  );oiiL'stly  dcvotL- thcnr  whole  energies  to  iti»  iijiprovc- 
nic-.'it,  while  su[ipl_\inL^  the  heir  with  rich  and  abundant 
pru  Jucc. 

"  From  time  to  time  the  estate  is  visited  by  friends  of 
the  heir-at-law,  but  a  strange  fascination  prevents  their 
ever  returning  to  him.  Once  their  feet  have  touched  the 
soil,  they  are  drawn  onwards  and  upwards  till  they  find 
themselves  among  the  trustees,  with  whom  they  set  to 
work  improving  the  estate.  Meanwhile  the  heir  is  living 
in  foreign  parts,  satisfied  with  the  rich  produce  which 
reaches  Aim.  Messages  are  sent  to  him  to  come  and  take 
possession,  and  i-njov  the  estate  himself,  but  he  heeds  them 
uot,  tor  travelkr.s  wlio  pass  by  its  outskirts  tell  him  that 
they  do  not  see  mud)  in  it,  and  that  the  only  gOod  thing 
about  it  is  the  produce  which  he  receives. 

■  I  hi.s  unclaimed  inheritance  will  no  doubt  be  named 
when'it  is  sufficiently  known.  Meanwhile  we  may  describe 
it  as  kuowledge : — 

"  Knowledgeof  the  the  moat  traitwortby  and  cervice* 
able  kind: 

*'  Knowledf^c  of  the  phenomena  of  nature : 

"  Knowledt;i:  of  man's  own  powers  and  their  iitnits,  just 

suiTic:ent  for  tlic  purpose  of  obtaiiiini;  more  : 

'*  Knowledge  of  the  order  of  nature  and  of  the  rudiments 
of  her  laws. 

"  Experimental  science,  which  is  the  entbodiment  of 
such  knowledge,  is  usually  associated  in  England  with  the 
name  of  Francis  Bacon,  who  so  emphatically  proclaimed 
that  its  methods  afford  the  only  safe  guide  to  the  baman 
reason  in  the  search  Cor  truth. 

"  The  tmsteea  whose  labours  develope  it  in  all  dkeftions 
are  those  who  qoeatiott  nature  by  rational  experiment» 
and  record  her  answers,  arranging  them  in  intelligible 
order  like  letters  into  words,  and  learning  from  thc^c  words 
the  laws  of  nature.  These  experimentalists  supply  man 
\%  ith  numberless  useful  and  ai^rccable  products.  Their 
numbers  are  constanilv  increased  by  new  rm-tnbers,  who 
enter  upon  science  with  the  desire  a(  seeing  what  it  is, 
and  are  drawn  on  by  an  admiration  of  its  beauty  and 
harmony  to  become  themselves  workers  in  its  domain. 

"  Popular  writers  who  hover  upon  iu  outskirts  describe 
to  the  world  what  thmr  have  seen,  and  the  worid  judges 
science  to  be  mainly  destined  as  a  handmaid  to  the  indus- 
trial arts,  and  claims  that  as  her  highest  use. 

'■'lake  as  an  illustration  the  report  of  the  preat 
.Macaulay ;  he  !<ays,  that  '  Bacon's  philosophy  aimed 
at  things  altogether  difiercnt  from  those  which  his 
predecessor*  had  proposed  to  themselves:'  that  its  objedt 
was  '  to  increase  human  comforts,  to  relieve  more 
efTedtually  the  inconveniences  of  human  life,  to  endow 
human  life  with  new  inventions  andfbnMt;*  dint  it 'began 
in  observations  and  ended  in  arts.* 

"Again:  he  says  that  a  follower  of  Bacon,  if  asked 
what  the  new  philosophy  has  ctTectcd  for  mankind,  would 
name  the  prominent  material  results  which  have  followed 
from  it.  '  It  has  len^jthened  life,  it  has  mitif,'ated  pain,  it 
has  extinguished  diseases,  it  has  increased  the  fertility  of 
the  soil,  it  has  given  new  securities  to  the  m.iriner,'  ar.i 

90 forth;  but  not  one  word  of  teaching  a  better  use  of 
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buni^in  rtasoa,  cr  of  showing  the  true  helps  to  the  human 
Understanding. 

"  So  truly  docs  this  represent  the  coininonly  prcv.t!!!n«]f 
orini^jn  of  this  country,  that  experimental  science  is 
almost  exclusively  studied  by  those  who  wish  to  apply  ii 
to  some  technical  purpose  :  and  most  persons  would  be 
tufprised  to  bear  that  the  moat  {mportant  of  aU  the 
appUeatiom  of  scienoe  ia  to  the  bnainess  of  general  educa- 
tion. 

"A  brewer  -wishes  his  son  to  learn  diemtstry,  because 

he  knows  that  the  quality  of  beer  depends  upon  chemical 
processes  which  can  be  regulated  b}-  one  who  understands 
them.  A  d\ er  v;i];!(-s  the  science  upon  •^iniilai  prailiL.il 
grounds.  Hut  a  sLhoolmaster.  wl'.o  iias  to  w.ittij  the 
diictt  tMowth  of  >'r)un;;  mirids,  and  to  supply  each  with 
thf  fond  best  cakulated  lor  its  deveiopment,  is  satisfied 
thnt  tht;  knowledge  of  a  couple  of  dead  languages  and  of 
mathematics,  fully  qualifies  him  for  the  work  ;  and  while 
admittiag  the  utility  for  technical  purposes  of  scientific 
atudies,  he  nsually  ignores  their  educational  value." 

"  A  centory  haa  not  elapsed  rince  adiaeoveiy  wasmade 
which  mnct  ever  rank  amongst  the  most  remarlcable 

achievements  of  philosophy.  From  the  first  dawn  of 
human  reason,  the  process  of  combustion  had  been  an 
object  of  wonder  not  unmixed  with  awe.  Men  j^radually 
learnt  to  obt.Tin  firr  and  ff>  use  it  for  varimis  purpost'«i. 
while  tin-  n.ituri  of  tin.'  pnit  c'-^;.  l)v  \vhii.h  i:  v  as  nlaiiit;:i:icd 
continued  an  impenetrable  mystery  ;:i  thi  :i;.  Various  sub- 
stances were  found,  such  as  wood  ami  resin,  capable  of 
feeding  a  flame  and  of  keeping  it  alive,  but  the  fuel  gradu- 
ally disappeared  whilst  supportingthe  fl8me<  and  was  sup- 
posed to  be  destroyed  iy  tlw  process.  Powerful  intelleas 
atrove  to  work  out  an  explanation  of  the  process  of  com- 
bnatton,  and  gave  words  instead  of  IsAs.  The  process 
remained  a  complete  mystery  till  experiment  was  brotight 
to  aid  tic  rLMtonir.';  powers. 

In  tlu'  yuar  1774,  Priestley  oblamed  a  gas  by  licating 
calx  of  nu  rciiry,  as  it  was  called.  He  found  that  combus- 
tible bniiii  s  burn  in  this  gas  with  far  t^reater  intensity  and 
briUianty  tju.ri  il'.^-y  burn  in  (.-.jnimon  air;  and  that  char- 
coal forms  carbonic  .icid  by  burning  either  in  air  or  in  this 
gas.  He  declared  it  to  he  the  active  principle  to  which 
air  owes  its  power  of  supporting  combustion.  We  now 
know  that  combustion  could  not  be  explained  without  a 
knowledge  of  this  gas,  and  tliat  in  reality  Priestley's  dis- 
covery supplied  the  key  to  the  whole  mystciy. 

His  mind  was,  however,  so  conatltnted  aa  to  discover 
fads  by  experiment,  and  not  to  discover  their  place  In  the 
order  of  nature.  Priestk-v'^  eriLTL'ii  '.  v.  i-re  not  devoted  to 
explaining  the  processof  com':iiist-ii;i  ;  h^-  v.as  a  conser\"a- 
tive  in  theory,  and  he  called  In--  w  onilrous  <:.is  •  Dcplilo- 
gisticated  air' — a  name  which  v.as  retained  until  the  new 
theory  of  comliustum     i^  n  st -cl  a  iu  tur  one. 

"  It  was.  however,  not  long  beunc  Lavoisier  turned  the 
discovery  to  account  in  his  brilliant  and  masterly  theorj' 
of  combustion.  He  proved  that  this  gas,  which  he  named 
oxygen,  unites  with  the  materials  of  combustible  hodies 
when  they  ^  burned  in  the  air,  and  that  the  compounds 
thna  formed  coot^n  the  oxygen  and  the  combustible  ma- 
terfala. 

"  Combustion  is  a  combtnatfon  which  gives  off  heat  and 

Ii;;lit,bi:t  whlc'.x  doLs  not  di-stroy  the  ok-ments  taking  part 
iU  it.  If  we  burn  wood  or  t.iiluv,'  or  rctin,  and  collect  the 
products  formed  by  their  combustion,  v.l-  tan  ULnvtr  all 
the  materials  of  the  wood,  or  tallow,  or  icsin,  and  tlie 
oxygen  which  had  united  with  them. 

*'  Those  who  know  the  wondrous  light  which  this  theory 
has  thrown  upon  natural  processes,  and  the  vast  amount 
of  knowlL-dgc  of  the  properties  of  transformations  of  matter 
which  it  has  rendered  accessible  to  us.  cannot  hesitate  to 
class  it  among  the  most  important  results  which  man  has 
yet  attained. 

*'  It  enables  us  to  understand,  to  classify,  and  to  desc  ribc 
an  infinite  number  of  processes  of  chance  discovered  by 
chemists;  processes  of  which  a  few  ealyhave  beencx- 


jil^ined  in  any  other  way  at  all,  and  those  few  in  a  most 
inconvenient  and  clumsy  way. 

"  If  we  compare  man's  present  insight  into  Nature  |im- 
pi-rf-.  c;  as  it  is),  with  that  v.  Inch  hev.  ould  have  if  this  idea 
and  iti)  fruits  were  taken  from  him,  it  is  like  comparing 
daylight  to  the  foint  glimmers  of  starlight.  We  now  see 
changes  in  the  properties  of  matter  which  take  place  when 
different  kinds  come  together  under  particular  conditionSt 
and  we  learo  how  to  regulate  those  changes  by  our  know- 
ledge of  their  nature  and  conditions,  where  Ibrmerly  onr 
uncertain  glimpses  gave  as  confused  and  untrue  impres* 
sions  of  destruAion  and  produAion  of  different  kinds  of 
matter.  We  are  delighted  v.ith  a  ptrct-ption  of  natural 
forces  working  silently  and  irresistibly  ;  and  the  n-.orc  we 
obserse  and  compare  tin-  results  produced  by  these  forces 
under  various  conditions,  the  more  order  and  harmony  do 
we  find  pervading  the  infinite  variety  of  their  nanifesta* 

tions. 

"  But  while  our  power  over  matter  has  increased,  we 
have  become  aware  of  its  limits ;  for  we  now  Imow  that 
we  can  neither  destroy  nor  create  matter,  only  arrange, 
distribute,  and  alter  its  properties. 

Greatly  as  we  must  rejoice  at  these  results,  viewed 
as  mere  instruments  of  thought,  they  sink  into  compara- 
tive insignificance  beside  the  method  which  led  to  their 
discovery,  and  which  leads  onwards  to  .ill  future  exten- 
sions cif  our  knowledge.  What  made  Pnc&lley  evainine 
ihc  jirojiurties  of  air  itself  and  cinr.parc  them  \.  tlic 
propcritcri  of  air  in  which  a  piece  of  charcoal  had  lu  t-n 
burnt  ?  What  made  him  examine  the  gas  giv<  n  cfi  by 
heating  mercuric  oxide  or  by  heating  nitre  ?  He  was 
cognisant  of  the  faifis  and  ideas  established  by  prevtons 
investigators  respeding  combustion  in  air;  and  he  put 
such  questions  to  Nature  as  were  suggested  to  him  by  a 
consideration  of  the  results  belbre  him,  leoehdng  in  nsply 
fadls  of  momentous  importance.  What  made  Lavoisier 

establish  the  theory  of  Combustinri  bv  nrrant^in!;  Priestlev  "s 
fads  in  natural  order  among  other  fads  rciatini;  to  com- 
bustion, and  dcscribnii;  that  order  ?  Both  men  h.id  the  •;,ime 
materials  of  the  thuUf^lu  before  them,  and  both  w  ere  inter- 
preters of  Nature  ;  but  two  minds  more  difterent  in  their 
constitution  could  hardly  have  been,  and  two  pieces  of 
work  more  difTerent  than  theirs  can  hardly  be  found. 
Priestley  found  the  materials,  but  could  not  arr.tnge  or 
explain  them.  He  could  not  even  see  the  explanation 
when  given  by  another.  Lavoisier's  chief  merit  was  in 
arranging  the  fadU  given  to  him.  He  measured  the 
amount  of  the  changes  which  had  heen  discovered*  and 
his  theon,'  of  combustion  is  the  simplest  statement  of  the 
result  of  a  quantitative  comparison  of  those  changes.  He 
had  a  f^eiiius  for  discovering  order — Priestley  had  a  genius 
for  discovering  isolated  fads.  The  work  of  each  har- 
monises with  each  other,  and  their  very  differences  made 
ll'iem  tlx-  more  necessary  to  one  anctlier. 

*'  Some  persons  miglit  attribute  this  great  result  to 
chance  (a  common  name  for  ignorance  of  causes)  ;  but 
those  who  examine  carefully  the  course  of  discoveries  and 
investigations  prior  to  Lavoisier,  will  sec  that  faifl.s  and 
ideas  had  been  steadily  accumulating  for  bis  theoiy ;  and 
that  even  if  Priestley  and  he  had  not  lived,  others  wonld 
doubtless  have  been  led  by  the  same  laws  of  progress  to 
make  the  discovery.  Indeed  it  so  happens  that  there  lived 
in  a  I'tlle  town  of  Sv,  teen  a  quk  I  and  modest  man  named 
Svlieeie,  who,  following  quite  indepLiulently  the  path  of 
research,  discovered  oxygen  nearly  a?  soon  as  Priestley, 
and  by  n  distind  process.  Many  a  new  truth  was  brought 
by  th.li  qr.it  •  hon( 't  m.in  t'rom  the  fountain  head  of  l.no'.v- 
Icdge.  by  the  aid  ot  the  fads  and  ideas  supplied  by  previous 
investigators. 

'•  When  we  look  back  upon  the  work  ofthat  period,  free 
and  independent  as  the  workers  felt  themselves  to  he.  and 
various  as  were  their  aptitudes  and  peculiarities  of  mind, 
we  see  that  in  all  pans  of  the  field  they  were  moving 
forward  in  the  same  dircAion,  and  helping  one  another 
by  an  involuntary  division  of  labour.  Vvhen  we  examine 
the  work  which  has  been  done  more  recently,  we  see  that 
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the  molts  of  those  great  men  have  been  uaed  as  inatru- 
ineAta  of  thought  by  the  latter  wockeni,  and  gradually  de- 
idoptd  by  llirtlier  iiivc«t%(atioot,  wkile  new  diMOVferica 
b«v«  been  mtdc  and  uted  in  tnefr  ttini  as  additional 

instruments  of  thuu;;ht  to  extend  still  further  our  means 
01  gaining  knowledt^.  The  first  discoveries  alone  were 
Vi  ithin  reach  01' the  lirnited  knowledge  then  .available  for 
experinn.ntal  purpo-cs.  and  they  verc  m.LdLd  for  the 
litter  work. 

••'l  lie  niind  nfman  lijs  only  progri's>ifi  .intJ  can  t)nly 
pr();;rciTS  in  a  particular  order.  It  must  hc.Mn  with  the 
i^imple  and  rise  gradually  and  Klo\\ly  to  the  complex. 
The  very  attempts  to  deviate  from  this  order  only  serve 
iiy  their  failure  to  prove  its  inevitable  necessity. 

"  One  other  episode  ofmodein  histor>'  seems  worthy  of 
coniideratioo.  It  ia  not  many  yean  since  there  existed 
among  afttve  chemists  a'  diffisreRCe  of  theory  which  was 
eonabtered  important.  The  difference  was  expressed  by 
thewords  Type  and  Radical.  Some  explained  compounds 
a^  tuiU  up  upon  types,  others  contcndud  that  tlii-y  w  t-re 
b;jilt  up  from  r.<i:l;i:als.  Each  party  appealed  ta  iitis 
v,-t::i:h  fa%ourcd  its  own  but  nci.I.i.T  party  paid  much 

aticniiyn  to  the  facts  (juwtcd  by  its  [ip.  nninis.  We  now 
know  that  cai.h  party  was  rifjSit.  t\  ^  pt  in  its  de  nial  of 
the  other  stitemeni.  Each  thcoiy  dcscribesi  truly  a 
tcrtain  number  of  faifls,  and  a  more  general  theory 
ir.chu't.  s  them  all.    Our  present  theory  required  the  study 

LOTH  pounds  from  the  point  of  view  of  radicals  and  also 
from  the  point  of  view  of  types,  and  they  arc,  as  it  were, 
le^  upon  which  our  more  general  theory  stands." 

In  the  second  part  of  his  paper,  published  in  the  May 
nomber  of  the  Londau  Student,  Ftofestor  WIlKamson 
fwinta  out  acme  of  the  cdacational  uses  of  experimental 


CORRESPONDENCE. 


SCIENCE  TEACHING  IN  SCHOOLS. 

To  the  Editor  of  the  Chemical  Newa. 

Sir, — The  difficulty  for  a  eontdentious  leAurer  on  experi* 
mcnul  science,  leemato  me  to  consist  in  Ms  thinking  him. 
self  obliged  to  go  on  from  point  tu  point  with  only  a 
Jktic  reiteration,  and  with  no  oral  questioning  of  his 
hearers.  Grammar  probably  requires  more  reiteration, 
more  catechetical  friction  and  raking;,  than  physical  science; 
but,  tci  a  LL-rtain  extent,  thttr  demands  mii-t  be  Mniilr.r. 
A  tcacJtcr  of  grammar  can  du  null.iiip;  \v:ih()ut  the  fretiuent, 
sudden,  lively  interposition  of  questions  ;  he  cannot  be 
satisfied  that  srammatical  conception*  are  formed  in  the 
learner's  mind,  except  by  seeing  that  the  learner  wn:',:;, 
under  varied  conditiunci.  i  imagine  that  a  teacher  of 
science  ought  to  make  sure  that  he  is  teaching,  not  merely 
fay  one  examination  at  the  end  of  a  course  of  le^uKs,  but 
vf  frequent  catechetical  examfaiatifma. 

I  sometimes  sit  amongst  the  youn^  listeneia  to  an  ex- 
perimental ledture  :  they  have  an  infinite  advantage  over 
ne  in  observing  the  experiments ;  but  I  have  an  eqviva* 
fent  advantage  over  them  bi  recognising  at  once  the  terms 
nsed  by  the  lecturer,  by  which  they  are  often  bcwildL-re  J  : 
and  I  fon^'  to  stop  him,  and  insist  on  his  waiting  till  he  is 
sure  that  they  understand  hini.  lie  assumes.  1  do  not 
assume,  that  ihcy  at  onct  recognise  and  understand  such 
terms  as  'suspension,"'  "  solBtioni"  "  invene  ratto/' 
"  rtfraclioo,""  "  «>pe<.siic  gravity." 

It  would  be  a  robbery  of  precious  time  if  he  stopped  to 
grind  such  conceptions  into  the  minds  of  the  ordinary  boy: 
that  18  his  view.  De  it  so  :  then  there  must  be  a  division 
of  labour.  Let  the  demonstrator  go  on  with  his  Ici5turc: 
let  the  hadt  schoolaUMter  at  other  times  teach  the  termi- 
nology; any  cultivated  man  otight  to  be  able  to  do  thin. 
We,  who  live  with  boys,  and  become,  or  remain  like  boy<>, 
know  better  tham  the  leAnier  knows       shoals  and  fogs 


of  misconception,  their  power  of  forgettingt  their  innocent 
hypocrisy  in  at^scnting,  with  a  look  of  intelligence,  when 
they  are  really  perplexed. 
Unluckily,  there  are  but  few  men  who  care  to  go  over  the 

ground  that  another  man  has  ploughed,  and  pick  out  the 

vVecds  that  he  has  left  behind. 

Having  n'j-,-.-  .md  then  done  this  fur  your  respedted 
correspondent,  Air.  Koduejl,  I  recommend  it  as  an 
ancillary  department  of  trial  science  teaching;  which  is 
required  of  our  schools. — I  am,  Ace, 


£ton,  May  j. 


WlLttAU  JOHXBON. 


CHLOROCHROMIC  ACID  TEST. 


To  the  Editor  of  the  Chemical  News. 

Sir,— This  test,  w  hich  is  implicitly  a^csorted  by  ;,orne  text- 
books and  teashcrs  to  give  suic  and  dibiinctive  evidence 
respectini;  the  presence  of  chlorine  or  a  chloride,  seems  tO 
me  to  fail  in  the  ca^-e  of  PbClj.  Hr,C1..  and  A^Cl. 

In  operatini;.  1  p,)\'.  dered  and  intimately  mixed  in  a  dry 
mnrtnr  .ihnut  i  a  grm.ol  each  ol  these  materials  with  double 
tliL-  quantity  of  neutral  chromate  of  potassium  ;  after  drj-ing 
the  mi.\tur«»  they  were  well  muistened  with  strong,  pure, 
warm  HaS04,>^  hcn  there  occurred  no  visible  evolution  of 
any  vapour,  either  red  or  yellow;  the  silver  mixture 
smellcd  feebly  of  chlorine. 

Hence  it  appears  that  the  chlorine  in  an  iniolubk) 
chloride  may  escape  deteAion  by  this  method,  and  the 
process  will  only  therefore  be  reliable  after  we  have 
replaced  bases  nmiiahing  such,  by  others  (tay  the 
.-ilkaliesi  which  will  admit  of  solution  in  the  menstruum 
sulphuric  acid. 

Since  Iv  i!i  BaCl;  and  CaClj  yield  abundant  fumes  of 
CrO^Cl..  on  similar  treatment,  it  would  Hccm  that  tlie 
preceding  instances  of  tlt  j  .^ailurc  of  the  te  .c  are  not  due 
to  any  insolubility  of  the  alier-products  ;  but  i  must  leave 
others  to  theorise. 

Should  there  be  any  novelty  (which  I  can  hardly 
imagine)  or  utility  in  this  observation  of  s  student  at  the 
threshold  of  the  gate  of  science,  perhaps  your  impartiality 
will  lead  you  to  communicate  it  to  odtert  similarly 


situated. — I  am,  Ac, 

Ifay  13,  ittt. 


B.  W.  OnaoNB,  M.A. 


MISCELUNEOUS. 


Galvanic  Aif^ion  of  Copper- Bottomed  Ships  in 
Dock.— The  Eik.  2,  twiO'Screw  (composite-builtl  gunboat. 
465  tons,  120-horse  power, lannened  ouringthepast  winter 
from  Portsmouth  Doclgrard,  and  subsequently  fitted  with 
her  cn||ittea  and  hoilei*,  was  placed  10  weeks  since  in  the 
old  ahipping-basin  of  the  yard,  to  wait  there  the  finishing 
of  her  pair  of  screws,  which  were  ordered  to  be  cast  from 
enlari;ed  patterns.  On  Tuesday  last  she  v.  as  taken  out  of 
the  basin  a^ain  and  docked  to  receive  her  streu-s,  which 
bad  in  the  meantime  been  completed  for  her.  On  attempt- 
ini;  to  clean  the  ends  of  the  shafting,  however,  to  receive 
the  screw  s,  it  was  discovered  that  galvanic  adki on  had  been 
at  work  to  such  an  extent  that  the  " key"  pieces  on  the 
shaftings  were  reduced  to  plumbago,  and  other  parts  ot 
the  metal  '•  honeycombed.  "  The  faift  appears  to  be  that 
the  small  area  of  water  in  the  old  ship  basin  is  but  seldom 
open  to  the  admission  of  the  tide,  has  always  three  or  four 
copper-bottomed  vessels  floating  upon  it.  and  is,  therefore, 
a  chemical  bath,  v.ho&e  power  has  been  ao  uncxpcAedly, 
yet  convincingly,  displayed  upon  the  screw  shafts  of  the 

^'*'  Digitized  by  Google 


242 


Notes  and  Queries^To  Correspondents, 


JCpivicai  hiva, 
1  Mayjs^itM. 


NOTES  AND  QUERIES. 


Nitrate  of  Iron.— Can  any  of  jour  readers  inform  me  how  to 
make  u  good  and  cheap  nitrate  of  iron?  By  inserting  the  above  m 
the  columns  of  yourvtuaklepaparjraawilimBdi  otalif^A  Constant 

IxLADEK. 

Preparation  of  Subcbloride  of  Copper.— The  tiireAiont  are 
Digest  4  parts  finely  divided  metallic  copper.  «nd  i  of  common 
black  oxide  of  the  met«l  Js  iMfdrochloric  acid  :  prolon(;ed  difjesiion  is 
necessar>'.  KcRardini;  the  RDOVe  I  used  the  proportions  Riven,  and 
left  thcin  to  digest  in  an  open  pornclaiii  basin,  using  stronf;  hydru- 
chlotic  acid  ;  after  a  wtck  the  «holc  ul  the  ir.etallic  Loppcr  was  not 
dissolved,  i.  Should  strung  acid  and  B>\idcopcn  basin  be  used  of 
digfsation  i  %.  Should  it  be  digested  with  application  o(  heat  or  not  ? 
3.  When  the  readlion  ia  complete,  should  any  of  the  metallic  cimper 
be  left  if  used  in  proportions  given?  \,  Is  this  lMa1let'^l  method  the 
cheapest  and  best  for  roakir.e  oxygen  in  larRe  qi;unti:ies.  or  it  the 
chloride  of  lime,  or  the  other  I-rcncn  processes,  better  and  vlieaper  "• — 
ExQi  iRrx- 

Extradl  of  Madder. — There  are  met  with  in  the  trade  several 
preparations  of  madder,  known  aa  gaimncine,  flowers  or  bloom  of 
madder,  garanccu\,  a^ale,  and  colorin;  the  two  Utter  are,  in  a  sense, 
extracts.  Azalc  i^  obtained  by  exhausting  flowers  of  madder,  fleur  dc 
garance,  w^ilh  l>oilinf;  wood-.ipirit  (not  methylated  spirit,  but  the 
methyl-alcohol  of  commerce) ;  the  mass  is  put  on  a  filter,  and  to  the 
fiUiale  water  is  added,  w  hctcby  a  tijpmus  yellow  n  uli.c  r,  thrown 
down,  which  is  washed  vtith  watci,  uited,  and  aftcrv.aiu.s  applied  for 
dyeing.  Colorin,  however,  is  obtained  from  madder  by  exhausting  it 
with  boilingatcohol,  filtration,  evaporation  on  a  water  bath,  when  an 
extract  will  be  left  which  contains  all  that  is  soluble  of  madder  in 
alcohol ;  it  is  better  to  use  t^^^f^'ne  for  this  purpuit,  than  madcler,  a.i 
it  yields  a  better  and  far  more  pure  produA.  If  your  correspondent 
•*  w.  B."  Mquirea  more  dttaito.  Im  Md  bMMr  cooMlt  th«  muncroos 
\  fUi  aubject  pttMiilna.p-Dr.  A.  A. 


TO  CORRESPONDENTS. 


 Vkptn,  dcaboua  of  kiwiiig  extra  copies  printed  for 

awn  wm^  an  icgneaiad  ti>  connMiiiicmtc  mth  the  Prisler, 
DvTTOM,  at  the  OScc,  Boy  Court,  Lodffito  HiU,  B.C. 


their 

Mr. 


Meun.  Towntend  and  Adams,  N.Y^iir.  Hortley  a  addrett  is  I.obo- 
fMoty,  Police  Sution,  Cheltenham,  BngUnd. 

J.  Mayer.— Tht  report  is  unavoidably  postponed  till  next  week. 

A'flfriwm.— H>  pnsulphite  of  soda  is  made  at  alkali  works  aa  a  by- 
product in  the  manufadlurc  of  soda.  You  cannot  make  it  economi- 
cally from  sulphate  ot  soda. 

A.O.C. — Olive  oil  is  sometimes  adulterated  with  poppy,  sesame, 
earth-nut, or Golxa  oil.  The  methods  of  deteetinf;  thcc  adulteraliuns 
are  not  very  aatiafaCtory  ;  a  good  account  ui  them  is  );ivcn  in  "  VVatt^  s 
DiAionaiy  of  CbeiniMr}',"  under  the  heading  "  Oils. ' 

y.  DtMkam Stmfk^—A  proof  shall  be  forwarded.  The  letter  aim  ed 
too  late  §ar  imenioR  thia  week. 

W.Bmlej— It  hmU  that  aniline  colours  mas  be  discharged  by  a 
pitetii^paale  of  powdered  siac  aad  •tarcb,  and  aubaeqacat  waahing 

tr.      We  can  only  inacrt  yovr  overies  aa  on  advertiaanenO  It  ia 

not  suitable  for  our  Nolea  and  Queriea  cotann. 
A  Jfaau/acfimr.— See  answer  to  W.  B. 

v''*i^'i:**'**'*''*'~*"'^""''*"'*' tobacco,  the  leaf 
Bhould  fipit  be  cx.nmincd  phy!.i<:ally  and  microscopically,  to  detect 
adultiraiion.  i  .'.t  n  i \aminc  for  ammonia  and  nicotine.  Usually  an 
eitimalion  of  the  latter  alkaloid  present  w  ill  s.ifticc.  in  addiiirn  to  that 
of  the  water,  ash,  and  t<  tal  nitrogen.  Consult  on  this  subject  a  very 
article,  by  F,  I".  Mayer,  of  New  York,  reprinted  in  the  Citl  Mlt  At. 
"B,  vol.        pp.  74-i)S, 


C«liim!f)iji,!.',f 'IS  /uT;r  butt  i.cii.tJ  from  W.  O.  Reichardt;  W. 
Chapman:  C.  F.  k  ■dwell  (with  enclosure) ;  M.  Carmithacl*'  C. 
Chateau  (with  enclosurest.  VV.  White;  Dr.  R.  Angus  Smith.  F.R-S, 
(with  enclosures;;  Walter  Woodbury;  J.  Samuelaoa;  Dr.  B.  H. 
Paul  (with  cncluture) ;  E.  A.  Tcschcmachcr  and  J.  Denbaai  Sadth 
(with  enclrisurci ;  F.  W  ICrearly  The  Aeronautical  Society  of  Gitat 
Britain  :  Dr.  E.  O.  R.Vhrig ;  Rev.  F.  Sfntev  Johnstone  ;  H.  B.Coady 
(with  enclosures):  W.  Briggs;  W.  Derrie  ;  J.  Mayer  (with  en- 
closure) :  Alfred  Bird  (tvith  oaeloaure) ;  Wm.  Briggs ;  F.  C.  Calvert 
&  Co.,  Manchester  j  MawacNi  and  Swan,  Newcastle-on-Tync  ;  W.  A. 
Ufdar,  Until ;  SamptonLowftCo^iOr.T.  Wood(witbencioaurej; 
It  CoaipiMll.  jBa«  Montioal. 

We  are  indebtad  to  correipondcnts  !.,:  ;!  ^  i  .jiowinK  periodical.':, 
containing  reports  and  articles  01  Chemical  or  Scientific 
Ti'"**'..T,  "J'''  Acadian  Reporter  ;"  "  The  Darlington  and  Stockton 
Times-  •  Mining  and  Scientific  Press,"  American  Altnan ;" 
"AacncaBjoiuaia e( Miaiogi"  "  jonnud  of  Gaa Ughtiac,"  ' 


MEETlIfGS  FOR  THE  WEEK. 

TiwtnAT.— Royal  Inttitntion.  }•  Df.  M.  Foatar,  •«  On  Oa  OovdaiH 

mcnt  of  Animals." 
—     Ph.irm,-»ccutii.ai.  Convefiaciooe. 
Wepmesoav.— Society  of  Arts,  S. 

11  ■  ■        PhamMcoutical.  Annual  naactecii. 

  Geokwical.8.  i.  Dr.  J.  Schmidt,  "On  the  Eruptioo 

of  the  Kaimeni  of  Santorin."    Communicated  bv 

Sir  R.  1.  Murchison,  Hart.,  K.C.B.,  F.R.S..  &c. 
1.  J.  Prestvrich,  Esij..  F.K.S..  F.G.S..  "On  the 
StruAure  ol  the  Crog-bcda  of  Norfolk  and  Suflblk, 
with  some  observations  on  their  Organic  Remains. 
—Part  11.  Red  Crag."  3.  James  Thoaiaon,Eaq.. 
"On  some  Carboniferous  Corals."  Commnaicatcd 
by  Dr.  I'.  Martin  Duncan.  Sec.  O  S.,  Ac. 
TnuaaiMV.— Royal  institution,  3.    Prof.  Grant,  '•  On  Astronomy." 

Chemical,  B.    Dr.  W.  J.  Russell.  "On  Eudiometrical 
Analysis."   Mr.  W.  H.  Pcrkin,  "■On  the  Combining 
Powers  of  Carbon.  " 
Fhip  ^v  —  Rcval  Institution.  8.    I'rnf.  Ogling,  "  On  some  eft'efts  of  lb« 

(^\jhydr<ii;en  Hairc." 
Satvkoav.— Royal  Institution,  •    I'rnf.  Grant,  "On  Astronomy." 


PATENTS. 

Communicated  by  Mr.  Vai  ghas.  ECS.,  Patent  Agent,  54,  Chancen- 

Ltc.  W.C. 

GRANTS  OF  l'KOViSK).N  AL  EKOTECTION  FOR  SIX 
MONTHS. 

3623.  B.  EnRcl.  Lawrence  Lane,  Cheapside.  London,  "A  new  and 
improved  com;  of.ition  (<ir  c\tractir>;  ink  and  iron-mould  front  lincn 
and  w eullcii  fjliiit;..' — .\  i.i>mrr.unita;  vin  Irom  L.  A.  dc  L.  d'Haidcn» 
Uoulogne-sur-Mcr.— Petition  recorded  December 31,  1867. 

176.  E.  Doraett,  London  Street,  London,  "  lapfoveanaM  la  Ika 
utilisation  of  coal  tar  and  the  ptodafta  ariung  from  the  diattOation 
thereof,  and  in  the  apparatus  employed  therein." — January  18,  1S68. 

J04.  J.  ,A.  lloi;^-.  Mor.ianiic  Street,  KdmbLrgh,  *' Improvements  in 
the  method  of,  and  means  for,  increasing  the  combustion  and  il- 
luminating miwer  of  gas."— February  tj,  i8w, 

747.  G.  Davies,  Serle  Street.  Lincoln's  Inn,  Middlesex.  "  Im- 
provements in  the  manufacture  of  pas  for  lighting  and  heating."— .^ 
communication  from  L.  C.  E.  Vial,  Paris. 

753.  C.  Schinz,  I'auhourK  i;e  Si\crne,  Strasbourg,  France.  "  A 
process  for  the  partial  eliminatiun  c  t  ihc  nitrogen  from  the  produAs 
of  combustion  and  furnaces  and  apparatus  connected  therewith.**— 
March  4,  ifinS. 

76j.  J.  Houston,  jan.,  Glasgow, N.B., " Improveircnta in thenaann* 
faflure  of  cumpdr.iic  candles  and  in  the  machinery  or  apparatus  em- 
ployed therein."— M:i:  t  h  u  t'-i'^. 

t<2i.  C.  D.  Abel,  Southampton  Buildings,  Chancery  Lane,  "  Im- 
provements in  the  prodnAtion  of  brown  oolouting  aaatteta  for  dyeing 
and  printing."— A  communication  from  }.  G.  A.  Groe,  Mulhonae.Haut 
Khin,  France. 


CO.MPLETION  OK  MR.  WATTS'S  DICTIONARY  OF 
CHEMISTKY. 
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ON  SCIENCE  TEACHING  IN  SCHOOLS. 
Bf  OSCAR  BROWMIMO,  IIJL 


As  the  Kulijci;!  of  tlie  teactiin^  of  stiiince  in  scriools 
is  bein^  th.scu.ssLd  in  the'>e  culunuis,  it  may  perhapsconducc 
to  the  settlement  of  tli<j  question  if  I  ofier  a  fewaug- 
gestions  from  a  practical  point  of  view. 

It  will  be  scarcely  ncci.s^ary  to  eonsic!er  the  position  of 
those  who  think  that  science  should  be  made  the  basis  of 
education.  It  is  possible  that  the  training  of  the  fiituri: 
may  take  this  form,  which  is  so  ably  advocated  by  Mr. 
Herbert  Spencer ;  the  attempt  which  is  being  made  in 
France  to  create  an  "  enscignement  leooiulaire  special," 
of  which  the  baclcbone  is  mathematiw,  and  in  which 
■dence  takes  precedence  of  literature,  may  oSer  a  lessoo 
or  a  warning  to  coming  generation*.  But  in  our  time 
the  supremacy  of  literature  is  not  likdy  to  be  overthrown, 
partly  because  it  is  probably  the  best  training  far  the 
majority,  partly  because  it  has  in  its  favo'ir  t'lc  prescrip- 
tions of  n.any  years,  hut  cliiffly because adcfjuati;  teachers 
of  science  cannot  bi:  fn-.iivl.  Tl'.c  new  s^iitine  of  educa- 
tion in  France,  to  which  I  liavc  abo'.e  rcferrc-d,  cannot  Ix- 
put  into  aaion  until  the  Norm.'-.l  Sc)io<  Is  of  Ciuny  and 
Nfcnt  Mnsan  have  sent  f.irth  several  f^encrations  of  pio- 
fe-sors.  The  proh!t:m  w  hich  ■vve  have  to  solve  is,  after 
admitting  that  science  is  ancillary  and  subordinate  to 
literature  in  education, — to  decide  what  science  is  to  be 
taught  and  wlint  means  arc  to  be  used  in  teaching  it. 

There  is  at  present  great  wantof  a  recognised  programme 
of  icieotitic  study.  In  founding  scholarships  for  natural 
Kience  there  appears  to  be  a  great  difficulty  in  arranging 
fbelin^ts  and  acope  of  the  eacamination.  The  witnesses 
examined  on  thi»  tubjed  before  the  PuUie  Schools  Com- 
mission do  not  aeree;  each  one  asserts  that  his  own 
subject  is  admirably  fitted  to  be  an  educational  instru- 
ment, but  he  docs  not  attempt  to  define  the  place  it 
should  hold  in  a  general  scientific  education,  or  the  re- 
lations which  it  bears  to  its  competitors.  The  only 
suhjesfi  wliich  several  scientific  men  agree  in  recommend- 
ing; is  applied  mathematics.  They  urge  the  study  of 
mechanics  and  hydrostatics  at  schools.  There  is  scarcely 
a  school  in  England  where  mathematics  are  not  taught 
to  every  scholar,  and  there  are,  I  should  imagine,  few 
minds  which  are  incapable  of  apprehending  mathematical 
feasooing.  At  Eton  it  is  frequently  found  that  the  best 
daisies  ate  also  th«  best  mathematicians.  There  can  be 
ao  reason  why  appHed  mathematics  should  be  more  diffi^ 
colt  of  apprehension  than  the  oofo  science,  and  it  would 
seem  advisable  to  introduce  tAe  teaching  of  statics,  dy- 
namics, and  hydrostatics,  into  all  schools,  treating  the 
subjects  b;  i"i  :i  ithematic.illy  and  experimentally,  so  that 
thev  may  a  link  between  the  two  branches  of  Science, 
an  J  there  can  be  no  n'ason  why  these  SttbjsftS  Sbould  not 
be  obligatory  upon  all  the  scholars. 

After  this  we  leave  our  certain  ground,  and  are  obliged 
to  feel  our  way  with  greater  caution.  Various  authorities 
have  recommended  the  teachinij  at  schools  of  botany, 
geology,  physiology,  natural  history-,  physics  ((,«.,  heat, 
cleancity,  magnetism,  &c.),  and  chemistry.  It  is  obvious 
that  if  science  in  the  whole  mass  is  to  be  subordinate  to 
IlteratttfCi  and  if  pure  and  a.Dplied  mathematics  are  to  be 
taa|^  compolsorily  to  all,  that  the  whole  range  of  these 
inbjeAs  cannot  be  made  pan  of  the  regnlsr  school  course, 
unless  they  are  to  be  taught  with  an  unreal  and  delusive 


to  a  different  mind,  and  that  Nature  herself  indicates 
which  is  the  most  proper  to  he  iauf;:it  to  each  individual. 

We  cannot  spcal.  witii  any  certainty  of  the  proeesso 
growth  in  the  human  mind.  Uut  by  careful  watching  we 
sec;n  to  arrive  at  the  conclusion  that  the  faculties  of  each 
miiid  are  evolved  in  an  order  peculiar  to  that  individual. 
There  ii>  nothing  more  capricious  or  inexplicable  than  the 
Steps  by  which  the  full  manly  growth  is  arrived  at  from 
the  size  of  childb.oud.  If  you  take  twenty  boys  atdeven 
years  old,  with  some  knowledge  of  their  psrentaee,  you 
may  predift  what  devdopmcnt  tb^  will  have  readied  at 
twenty-ifivcw  But  you  cannot  Indicate  the  steps  by  which 
this  devdopmcnt  is  to  be  attauned,  or  the  age  at  which 
the  most  critical  change  will  occur.  It  would  seem  to  be 
the  same  with  the  mind.  Experience  of  boys"  minds 
tends  to  show  me  that  they  are  not  fenerally  indolent  or 
inaLtive  ;  tliat  if  they  are  surrounded  by  healthy  eoncii- 
tinns.  tl'.ey  .ire  really  desirous  of  growth  and  nourishtnent. 
i  he  chief  difficulty  of  the  teacher  is  to  discover  the  pre- 
cise food  which  is  required  at  a  given  ti:r.e.  If  this  is 
offered  it  is  received  and  assimilated  with  the  greatest 
ease  and  rapidity.  The  most  perfeS  possible  education 
would  be  given  by  supplying  at  the  right  moment  the  in*  - 
telleAiial  lood  for  which  the  healthy  mind  was  craving* 
The  most  astonishing  results  in  education  have  been  pro- 
duced where  veiy  able  men  have  given  their  whole  thont^hts 
to  the  education  of  very  aUe  boys.  This  is  impossible  at 
a  pnblie  school ;  there  most  be  a  fined  currieuluin  of  some 
kind,  and  this  we  have  decided  is  to  be  literature  and  nia- 
thematics.  But  the  various  branches  of  science  I  base 
above  enumerated  are  admirably  suited  to  be  applied  as 
alteratives  to  the  jaded  mind,  and  to  excite  the  appetite 
for  knowledge  which  may  have  been  dolled  by  application 

to  the  regular  studies. 

Sciences  which  possess  a  complex  terminolorjv  are  often 
acquired  with  ease  by  very  young  children.  A  boy  whose 
tastes  lie  in  that  direction  will  le.irn  the  names  of  a  great 
number  of  flowers  and  inserts  before  he  is  ten  years  old, 
and  in  cases  where  this  appetite  for  accomniating  names 
is  not  directed  to  a  useful  subject  it  has  recourse  to  her* 
aldry  or  stamp  colledUng,  or  some  similar  puisttit.  The 
existence  of  this  power  in  childhood  may  not  imUcate  any 
faults  of  grasping  scientifie  trvth  in  the  mature  man,  but 
it  stores  the  mind  with  fafts  which  would  be  learnt  far 
more  laboriously  at  an  advanced  age.  It  frequently  hap- 
pens that  a  dull  slugi;isb  •■cbolar  has  his  mind  assailable 
by  some  particular  branch  cjf  science.  I  may  mention 
some  ccises  of  this  which  have  come  under  tuv  notice.  It 
would  be  well  if  schoolmasters  could  adopt  the  plan  of 
descriliinp;  their  ca«cB  of  education  as  methodically  and 
accurately  as  a  doctor  describes  his  cure.  In  this  way  a 
mass  of  information  might  be  colleded  which  would  be  of 
the  greatest  service  in  forming  a  true  theory  of  education. 

A.  ,  aged  14,  stupid  in  classics  and  mathematics,  foiid  of 
chemistry  experiments,  and  of  mechanical  contrivances. 
Attended  a  course  of  ledlures  with  "  Roscoc  "  as  a  text- 
book ;  answered  questions  on  the  first  twdve  chsptns  of 
"Rosooe;"  tead  "Hofmann's  Chemistry"  with  a  com- 
petent teacher ;  begged  to  be  allowed  a  chemical  tutor  in 
the  holidays,  and  worked  with  hinj  through  "  Conington's 
Analysis  ;  "  if  he  wo:ks  v,  ell,  will  be  fit  for  a  foreign  uni- 
versity in  a  year  s  time  ;  his  ireneral  intelligence  has 
wonderfully  brightened,  and  his  love  of  wi.irk  increased. 

B.  ,  aged  I4,  clever  in  classics,  fair  in  mathematics, 
generally  cultivated  in  language  and  histor\ .  Studies 
chemistry  in  "  Roscoe  "  and  '*  Hofmann ; "  gives  most  of 
his  time  to  geoloj:;y  in  "  Lyell  "  and  "Juke,"  which  he 
knows  thoroughly ;  is  well  acquainted  with  the  fdojry 
of  Scotland  and"  the  Isle  of  Wight ;  spends  his  leisure 
time  in  arranging  fossils;  read  "DarMnn's  Cruise  of  the 
Beagle  "  twice,  and  the  **  Origin  of  Species  with  »ndity 
and  intelligence. 

C.  :^d  13*  very  fahr  !n  classics  and  matfaematic!; ;  has 

read  a  great  number  of  books  on  entomology,  which  is 


shallowness.  We  must  make  asele&ion,  and  the  only  sale  1  htt,  Hpeciol  study ;  knows  "  Kirby  and  Spence  "  sUmost  by 
|iriocipto  ei^eaii  to  be  tbet  each  of  tbeao  stwdUe  it  foiled  \  heait. 
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EsHmaUon  of  Potash, 


S  CmwicAi  MivL 
t  May2a,x86». 


D.,  aged  ifi.  very  dull  in  the  regular  woik}  luw  wiitlM 

a  good  and  exhaustive  book  on  the  bird*  of  two  EaglBlh 

counties;  is  devoted  to  ornithology. 

These  cases  arc  drawn  from  a  small  area,  and  are  per- 
fedlly  well  known  to  me.  In  each  case  the  study  of  their 
particular  science  has  made  them  more  generally  bright 
and  intellij^ent,  but  they  do  act  show  any  de«ire  to  learn 
the  sciences  which  tie  outride  the  ciide  to  which  they 
have  devoted  themselves. 

Now,  tclence  may  be  taught  in  three  ways — ist,  as  a 
collection  of  fa(5ls  useful  to  be  known;  2nd,  as  a  training 
of  the  observin;^  and  reasoning  powers  ;  and  3rd,  as  a. 
rneitir,  of  cducatin.;  tlioi^e  who  arc  destined  to  be  workers 
in  ihat  pan;cuiar  field.  The  first  of  these  is  not  to  be 
despised.  .\  knowledge  of  leading  physical  facts  sliould 
be  a  part  of  all  education  ;  it  may  help  to  guard  against 
misconceptions  where  it  does  not  give  adlual  knowledge. 
It  is  best  imparted  by  le«flures;  ana  I  f;hou!d  believe  tl»t 
one  or  two  ledlures  given  by  the  ver>'  best  inforoMd  men 
in  tlM  several  subje&s,  would  be  more  effe&ual  than  many 
ledurei  given  by  men  of  inferior  brilliancy.  A  qrstem  of 
iiincrant  leAures  to  ptU  schools  by  freat  men  would  be 
a  poweifnl  educational  engine.  Besides,  it  is  only  by 
these  leAutea  that  the  special  aptitude  can  be  discovered 
or  called  into  existence.  The  sight  and  voice  of  great 
discoverers  may  fertilite  latent  Rirms  of  kindred  genius. 

The  second  aspect  of  scieniitic  study  has  been  dwelt 
upon  with  force  and  eloquence  by  Mr.  Wilson  on  several 
occasions.   He  has  shown  how  the  study  ot  science  may 
Uain  the  mind  in  that  which  ought  to  Mth«  «nd  of  nil 
teaching,  accuracy  of  thought  and  accuracy  of  cxpicasion. 
But  nearly  all  sciences  will  do  this  equally  as  mil,  and 
many  branches  of  a  literal  and  mathematical  tfalnioK  will 
do  it  also,  and  no  branch  of  idenee  is  llkdy  to  do  it 
efliefiually  unless  the  interest  and  attention  of  the  learner 
be  first  excited.    It  is  quite  true  that  the  pursuit  of  truth 
is  at  present  a  characteristic  of  science,  hut  it  should  also 
be  4.  tharaaeristic  of  thcolof;y  and  morals,  philology,  and 
history.    Tcacliin^;  h.is  by  the  indoicncc  and  bigotry  of 
mankind  dcgcneiated  in  many  cases  into  the  mere  enoun- 
cin^;  of  reauv  made  conclusions,  wliich  arc  to  be  accepted 
without  question  by  the  he.\rer.    Science  still  dwells  upon 
the  heights  and  hc.Uhers,  the  pure  air  of  d;vine  philosphy. 
But  is  there  no  trace  of  such  attachn-.cnt  to  ascertained 
tmlhs  in  the  history  of  science  itself  ?   Were  not  the  dis- 
coveries of  Fresnel  suppressed  by  older  savants  who  feared 
their  revolutiona^  chara<fler,  and  does  not  M.  Ehsiruy 
aaapend  the  promuwr  of  phyaiology  whose  censcience 
leads  htm  to  toe  coaclusiona  «  materialism  ?  The  intfO' 
dudion  of  sdeace  into  schools  may  serve  to  emancipate 
our  existing  teaching  of  other  subjedls ;  but  it  may  also 
find  that  it  has  entered  into  the  house  of  bondajje,  and  in 
any  case  it  is  not  the  only  study  which  is  fitted  to  trace 
and  exercise  the  mind  for  the  search  after  pure  and  simple 
truth.    The  calculus  of  reasoning  which  science  imparts 
is  analogous  to  that  of  mathematics,  philology,  lo^ic,  or 
metaphysics.    But  I  ^|uestion  myself  if  it  is  not  a  coarser 
and  less  powerful  engine  of  thQut;ht  than  that  by  which  a 
sheet  of  Thucydides  is  translated,  or  a  passage  of  the 
Choephora;  restored.   The  third  end  of  scientific  teaching 
is  all  important.     It  is  of  the  utmost  moment  to  the 
country  that  no  special  talent  should  be  lost  to  it.  Our 
little  anny  of  ei^orers,  in  all  branches  of  art,  edencc, 
and  liteiatare,  it  not  so  lar^e  that  it  can  dispense  with 
recruits,  while  the  adaptation  of  the  ovtward  circum- 
stances of  existence  to  the  nqtiirements  of  the  develop- 
ment of  the  inner  nature  is  the  only  means  of  assuring  an 
harmonising^  and  happy  life.    Every  boy  who  is  capable 
of  receivint;  an  education  by  means  of  any  branch  of 
ph\sical  science  should  have  the  fullest  opportunity  and 
eneouragcn.ent  to  do  $0.    I  think  I  have  by  this  time 
indicated  the  precise  a^ion  which  I  would  advocate. 

I.  That  no  cxaA  study  of  science  should  be  com- 
pnhoiy  ewqpt  t]Mt  which  it  dotely  cooaeAcd  with 
mathematics! 


e.  That  leftttres  thoald  he  sivm  on  all  bnutclm  ef 

science  hy  distinguished  men,  for  the  purpose  of  giving 
useful  information,  and  stimulating  the  tetl  of  those  who 
are  likely  to  devote  themselves  to  «iy  branch  of  thi 

subjed^. 

3.  That  accurate  teaching  in  chemistry,  botany, 
geology,  natural  history,  and  the  various  branches  of 
physics  not  included  in  applied  mathematics,  should  be 
provided  to  all  who  show  a  special  aptitude  and  desimbr 
the  study,  and  that  such  boys  should  be  excused  SO  much 
of  the  school  curriculum  at  would  enable  them  io  itndy 
the  subjcdl  with  profit  and  advantage. 

I  must  now  conclude  this  very  hasty  i^kctch  of  the  kind 
of  science  teaching  which  I  think  should  be  provided  in 
schools.  The  (greatest  danger  which  we  are  running  in 
England  in  the  matter  of  education  is  of  adopting  a  too 
extended  curriculum  which  must  necessarily  be  shallow. 
They  are  discovering  in  France,  Germany,  and  Holland, 
that  they  have  made  this  mistake.  But  in  these  countries 
everything  is  regulated  by  a  ministerial  programme,  and 
the  only  method  of  consulting  special  aptitudes  is  ty 
introducing  a  system  of  bifurcation,  which  aotwete  as 
badly  abroad  as  it  does  in  England.  But  in  our  great 
English  public  tchoolt,  the  freedom  fitom  control  among 
the  boys,  and  the  close  and  allieAlonate  relation  between 
the  tutor  and  the  pupil,  gives  scope  to  a  liberty  of  learning 
and  a  liberty  of  teaching,  which  we  are  told  is  the  in- 
forming; spirit  of  the  German  universities.  To  these  two 
great  principles  we  ought  to  cling.  The  advocates  of  new 
studies  only  succeed  in  provinfj  that  they  are  good  engines 
of  education.  They  do  not  convince  us  that  we  should 
abandon  the  old  studies  or  force  the  new  upon  all.  De 
Tocqueville  left  us  a  warning  that  we  should  not  become 
polyttchnise's,  as  Frenchmen  are.  The  real  advance  in 
education  lies  in  the  reverent  and  loving  watching  of  each 
human  soul,  the  guarding  it  from  all  influences  which 
may  confine  or  distort  it*  growth,  and  the  aurrounding  it 
with  all  the  food  it  aiht  nr  the  support  of  its  daily  uft^ 
that  by  the  gradual  profreas  of  lodivldnal  devdopmeot  it 
may  .irrive  at  a  mature  charaOer  which  will  find  the 
world  in  which  it  lives  in  accord  and  harmony  with  its 
aims  and  aspirations.  If  this  training  were  adopted  by 
us,  a  public  school  would  present  a  rich  variety  of 
character  which  philosophers  think  that  our  modem 
society  is  certain  soon  to  lose.  And  in  obtaining  this 
diversity,  science  has  to  play  a  very  important  if  not  the 
chief  or  leading  pait> 
Eton,Ma]r,  iSfSS, 


ON  THE  ESTIM.VTION  OF  POTASH. 
By  F.  1.  THSCUEMACHER  ft  J.  D£NHAM  SMITH. 


In  the  Chemical  News  of  the  44th  ult.,  No.  438, 
we  read,  well  nigh  with  dismay,  an  ahstrad  of  a  memoir 
on  "  The  Est ima lion  of  Potert,*'  hy  IfcMn.  Jamee  Chal- 
mers and  R.  R.  Tatlock. 

For  years  we  had  pinned  our  IkKh  on  the  trath  of 
the  results  indicated  by  the  chloride  of  platinum  and 
potassium  ;  so  clean,  so  exad),  and  so  unvarying  were 
they,  with  the  added  and  vast  advantage  that'  an  error 
in  the  platinum  salt,  unless  gross  indeed,  affe(!ied  the 
outcome  of  potash  but  slightly  ;  and  now  we  are  told  that 
this  faith  is  naught,  and  that  we  have  been  blunderincr  all 
our  days. 

May  we  be  permitted  to  make  some  cursor>'  remarks  on 
the  memoir  in  question,  with  the  view  of  showing  wherein 
we  a-^rcc  or  differ  from  these  chemists,  of  describing  a 
process,  in  detail,  which  will  yield  fM£t  results,  and  of 
the  issues  of  some  few  experiments,  made  with  the  ohjea 
of  re-assuring  ourselves,  after  the  rude  shock  oar  beRei  in 
thed^twuMlthadtottMned,  and  tbw  ddndtogfbe 


Digitized  by  Google 


Cimtui  Kkws,  i 

May  2i,  im.  f 


Estimation  oj  Potash, 


245 


We  are  told  that "  Qlufow  is  the  deatin«tion  of  almost 
all  the  mariate  of  potasb  mairafafiafed  from  the  inter- 
Cilinf  deposit  in  the  vicinity  of  Stassfiirth."  &c.:  a 
•Utnnent  which,  if  true,  would  be  much  to  the  advantage 

of  Gb^r^n-.v  and  its  chemists  ;  but,  in  OUf  present 
sceptical  state  of  mind,  we  are  curious  as  to  the  source  of 
the  saltpetre  used  in  France,  Germany,  and  Central 
Europe,  if  Glasgow  monopolises  the  Stassfiirth  muriate  ; 
and  also  how  it  happens  that  both  France  and  Germany 
now-a-days  export  refined  saltpetre  to  this  country ;  a 
■anufaAuie,  especially  the  German  nitrate,  <rf  singular 
tuedlenee  often  coDtaining  lc«»  than  one  ounce  of  im> 
piiiiiy  lo  the  loa  of  fefincd  saltpetre. 

Our  authors,  on  the  plea  that  "  they  have  made 
thousands  of  potash  determinations,  urge  that  they  may 
fairly  claim  to  have  some  accjuaintancc  with  the  subjecfl ;" 
a  claim  to  have  been  admitted,  had  these  potash  de- 
terminations been  corred;  but  as  the  very  gist  of  this 
memoir  is  that  all  potash  estimations,  necessarily  in- 
dttding  these  thousands  of  their  own,  have  been  wrong, 
or  at  the  beat  doobtful,  such  acqnaiotaacct  that  of 
cnoneous  praAice,  must  needs  he  woise  than  none  at  alL 
Several  remarks  now  follow  to  show  that  "  the  genetal 
tendency  is  to  report  potash  too  high  :'*  that  they  have 
found  "  results  giving  a  total  of  too  per  cu-u  in  a  muri- 
ate of  potash,  from  potassic  chloride  and  v»  ^\vi  alone."  \Vc 
presume  this  sentence  means,  that  the  authors  have  sec-ri 
a  Certificate  of  an  analysis  of  a  sample  of  muriate  of 
potash  Setting  forth  that  water  and  chloride  of  potassium 
were  its  sole  constituents,  and  consequently  "they 
feel  warranted  in  saying  that  serious  errors  were  made," 
a  statement  in  which  we  heartily  agree.  "They  admit 
dttt  sttcb  mnatks  may  seem  to  involve  rather  strung 
and  aevere  stridnres  on  experienced  analysts and  here 
again  we  aie  at  one  with  them,  only  we  should  omit  the 
qualifying  words  with  which  they  dilute  their  judgment, 
and  limit  our  adherence  to  its  justice,  by  assuming  that 
these  remarks  relate  to  the  chemists  of  Glasj;ow  only; 
subje^  to  which  provisoes  we  cordially  concur  in  all  they 
have  said  in  this  division  of  their  memoir,  as  it  txai^lly 
tallies  with  our  own  experience  of  Glasgow  estimations 
of  potash  salts. 

Hem  we  iear  that  oar  agreement  with  the  aathon  of 
dm  memoir  ceaaes  far  a  while,  for  we  deny,  ni  iotOf  that 
(be  cmrs  in  question  *'  ate  chiefly  due  to  an  nnsuspeded 
soofce  of  error  in  the  reagettt  employed,"  maintaining  tliat 
these  errors,  which,  beyond  question,  are  of  constant 
occurrence,  arc  due  to  impcrfctt  manipulation,  and  to  this 
alone.  We  must  also  deny  that  "the  purity  of  the  platinic 
chloride  solution,  the  key-stone  of  their  procesK,  is 
requisite  to  ensure  accuracy,"  and  a.s  we  are  not  by 
any  means  certain  that  "crime  and  punmhment  are 
inseparably  associated,"  we  also  are  laiitudinarian  enough 
to  assert  that  "  impure  platinum,"  at  least  that  which  our 
Mitbors  regard  as  such,  "and  false  icsults,"  have  no 
aecessaiy  connexion,  and  that  true  and  sccunte  results 
depend  solely  on  manipulation. 

We  presume  that  these  pcntlemen,  and  Glasgow 
chemists  generally,  obtain  the  double  salt  of  pla- 
tinum and  potassium  as  the  bri£;ht  yellow  powder,  the 
characteristic  test  for  potash,  (if  so  here  is  one  source  of 
error) ;  we  have  long  since  found  it  difficult  to  obtain 
reliable  results  from  this  salt  in  the  pulverulent  condition, 
and  possibly  also  they  have  been  sparing  in  their  platinum, 
another  fiatat  error ;  but  on  these  poinu  we  are  left  in  the 
dark,  so  far  as  (he  abstiaft  la  your  Journal  can  infbnn  os. 
We  gladly  note  the  excellence  and  value  of  most  of  the 
points  in  manipulation  described  under  "  II.,"  p.  200,  as 
part  of  a  system  we  hold  to  be  indispensable  to  accur.Acy. 
This  brings  us  to  our  second  ohjcifl,  that  of  describing  irt 
detail  a  process  for  estimating  potash  which  will  yield 
exaf\  results  ;  and  here.  Sir.  we  fear  that  we  must  trespass 
on  your  space,  and  possibly  on  the  patience  of  your 
readers,  as  we  fully  share  the  objedion  these  Glasgow 
gputkmen  caJs*  to  the  saeagre  natmc  «f  the  details  of 


analytical  processes  furnished  in  many  books  on  chemical 
anal)'sis,  far  preferring  the  extended  and  exhaiutive 

descriptions  of  H.  Rose,  to  the  concise  and  bald  methods, 
interrupted  by  continual  references,  adopted  by  his 
successors. 

We  assume  the  salt  under  examination  to  be  a  sample 
of  commercial  muriate  of  pota';h,  or  that  the  alkalies  exist 
in  such  a  condition  that  by  the  addition  of  hydrcichloric 
acid  in  excess,  they  will  be  converted  into  clilorides. 
Like  Messrs.  Chalmers  and  Tatlock,  we  also  take  500  grams 
of  the  salt,  previously  carefully  ground  and  mixed,  and 
dissolve  it  in  water,  filtering  if  requisite,  and  washing  the 
Insoluble  portion  till  solution  and  washings  measuitt 
5000  grains.  M  ix  this  solution  by  pouringfrom  one  glass  to 
another,  and  take  500  measured  grains  of  this  solution 
(we  must  lay  stress  on  accurate  measurement,  always  at 
one  level  of  the  eye  and  one  level  of  liquid  and  line  of 
measurement),  and  dilute  these  500  grains  till  thi-y  nu  asure 
5000  liquid  grainii,  and  mix  :  looo  measured  ^ruinti  ut~  this 
solution  contain  10  grains  of  the  original  salt. 

Now,  to  1000  measured  grains  of  this  solution,  add 
ezceas,  say  50  grains  of  hydrochloric  acid  if  the  alkalies 
are  not  pruent  as  chlondes,  and  pour  into  a  shallow 
porcelain  disb,  making  with  the  rinnngs  of  the  measure, 
&c.,  tome  ijoo  grains  of  solution,  lleat  the  dish  and 
contents  nearly  to  ebullition,  and  add  to  the  hot  solution 
I  n.uch  solution  of  chloride  of  platinum  as  i>  equal  to  20 
.  ^r.i.ins  of  the  metal.  Evaporate  this  mixture  on  vvater- 
I  bath  nearly  to  dryness  ;  that  is  to  the  point  when  the 
thick  syrupy  liquid,  on  the  momentary  reni<>val  of  the 
dish  from  the  bath,  passes  into  an  ornnpc  coloiired  p.'V'ty 
mass.  At  this  point  remove  the  dish  from  the  bath, 
and  at  the  same  instant  and  before  the  dish  and  its 
contents  have  bad  time  to  cool,  drench  it  with,  say 
500  to  600  grains,  of  reftified  methylated  spirit  contain- 
ing about  IS  per  cent  of  water  to  85  of  the  alcohols ;  mix 
rapidly  by  imparting  a lotary  motion  to  the  contents  of  (he 
dish  ;  then  cover  it  snd  allow  it  todigest  Ibr,  say  5  minotea. 
Have  not  too  small  a  filter  ready — of  some  400  to  500 
grains  capacity — in  a  funnel  with  a  cover,  it  w  ill  facilitate 
filtration  by  washing  the  filter  first  with  hot  water  and 
then  with  spirit,  after  this  short  di^^estion  ]Hmr  the 
alcoholic  solution  of  the.  platinum  salts  on  to  the  filter, 
draining  the  crystalline  solid  scales  of  the  potassium  salt 
as  dry  as  possible,  ;ind  again  drench,  agitate,  and  digest 
the  insoluble  salt  with  spirit;  repeat  this  a  third  time, 
when  the  spirit  will  come  away  nearly  colourless.  Now 
collect  the  light  orange  crj-stalline  scales  of  the  chloride 
of  platinum  and  potassium  on  the  filter,  by  means  of  a 
wash-bottle,  and,  if  need  be,  wash  with  spirit  till  it  passes 
perfeaiy  cdourless.  It  is  vety  adskaUe  to  wash  the 
platiRo-potassicehlotidehydecantation  and  finally  by  a 
stream  of  spirit  from  a  wash  bottle,  to  a%'oid  the  use  of 
stirrers  so  as  to  prevent  xhc  scales  being  broken  down, 
and  to  keep  both  dish  and  fiwnel  lii^tly  covered  till  the 
washing  is  completed. 

There  is  now  nothing  more  to  be  done  than  to  dry  and 
wei^  the  platino-potasstc  salt,  and  to  ignite  and  weigh 
the  tilter  and  add  this  to  the  weight  of  the  salt.  Owing, 
however,  to  the  ciystslline  nature  of  the  salt  thus  obtained, 
but  a  slight  stain  adheres  to  the  filter,  to  that  the  loss  by 
ii^nition  is  infinitesimal  and  does  not  alTe^  the  result. 
As  this  crystalline  precipitate  is  not  hygrometric,  its 
weight  is  easily  and  aijcurately  dLtvrnnri'jd. 

We  trust  that  this  description  of  the  process,  which  we 
have  purposely  made  exhaustive  in  its  details,  admits  of 
easy  comprehension  by  those  readers  who  may  be  inter, 
estcd  in  the  subiedl,  and  especially  by  the  aothots  whose 
memoir  has  induced  us  to  bring  this  process  to_  your 
notice ;  but  for  the  sake  ofcleamew  we  beg  perminion  (o 

recapitulate  its  leadin,'^  and  important  points  1^ 
.    I.  Dilution  nf  solutions. 

II.  fsu  of  chloride  of  platinum  in  lar^je  excess,  about 
20  grains  of  metallic  platinum  to  10  grains  of  salt  ex- 
amibed. 
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III.  Heating  of  solutions,  and  evftporttion  tooondiiAed 
ns  CO  (  bt  in  the  potRHic  Kilt  in  a  ayitallloe  «G«lc-]ike 

contiluoii- 

IV.  Evaporation  on  wnter'tMtb  to  a  fta^  condition— 
DO  further. 

V.  Drenching  with  spirit  whilst  ailt  uid  dish  are  bot, 
and  inslar.tl\  on  removal  from  \v.-ttcr  bath. 

VI.  Washing  by  decantation,  and  avoiding  breaking 
down  of  the  crystuline  precipitate. 

In  practice,  the  process  is  a  rapid  one,  from  beginning 
to  end  requiring  about  two  hours'  less  time,  indeed,  than 
was  frequently  expended  in  merely  waabiog  the  dense 
pvlveralent  iULaipuate  we  denounce  as  liable  to  many 
nourcci  of  error. 

\Vt!  havi'  little  more  to  a.lJ  besides  the  results  of  the 
eNpeiinicniH  w  e  made  to  reassure  oursL-lve;;  uf  the  thorough 
trustworthiness  of  this  mode  of  estimating  potash. 

No.  I.  The  pure  German  saltpetre  before  referred  to, 
yielded  by  the  foregoing  process,  from  zooo  measnred 
grains  of  solution  =  lo  grs.  of  salt,  24-20  grs.  of  the  double 
salt  of  platinum  and  potassium  ~  lo'oog  of  nitrate  of 
potash,  being  an  error,  in  excess,  of  i-350olh  of  the  potas- 
sium present. 

A'n.  II.  400  grs.  of  the  same  saltpetre,  100  grs.  of 
common  salt,  and  6  grs.  of  sulphate  of  magnesia  were 
dis&ulv(>d  in  the  requisite  quantity  of  \v.iter,  .in  imitation 
of  an  ordinary  sample  of  tOe  Stasfiirth  ii'.enate  of  pottish, 
fttoad  the  potash ;  two  separate  portions  of  iqoo  measiured 
graina  acidified  with  hydrochloric  acid.  —  8  grs.  of  the 
potash  salt,  yielded  respcc^ivrK-  i9  ?n  nnA  i9>«ogrB>of  the 
platinum  salt  »  7*941  and  i  gS^  i^^><^  potash  salt,  show- 
ing in  both  cases  a  loss  of  0*059  O'OiS  respe^ively, 
instead  of  a  gain,  the  mean  loss  in  potassium  being  0*0148, 
a  result,  we  venture  to  submit,  dose  enough  for  any 
purpose. 

It  so  happens  that  our  chloride  of  platinum  is  ti  e 
produce  of  yenrs,  and  from  repeated  use  of  the  metal  over 
and  over  .i;;ain  it  19  probably  pate,  or  nearly  so,  by  this 
time ;  we  therefore  procured  some  spongy  platinum  from 
Messrs.  Johnson  and  Matthey,  the  source  of  platinum 
Which,  in  Messrs  Chalmer'a  and.Tatlock's  bands  yielded 
lesnlts  they  charaderise  as  an  •*  alarming  state  of  things, 
showing  that  ordinary  spongy  platinum  Is  nOt  in  a  lit 
state  for  procuring  pure  platinic  chloride." 


W'e  dissolved  il  i 


,'un;,'y  platinum  just      it  came  from 


the  makers,  without  any  attempt  M  preliminary  purifica 
tion,  and  as  this  solution,  when  of  equal  strength  to  ours, 
was  somewhat  darker  and  redder,  it  probably  was  not 
quite  BO  pure. 

This  solution  with  looo  grs.  of  No.  i  =  lo  grs.  of  ni- 
trate potash,  duly  acidified  with    hydrochloric  acid, 

yielded  24' lo  :;rs.  of  the  platinum  salt  -  cy^^rbo  of  nitr.ite 
of  potahh,  bei.ig  a  iossin&tead  of  a  gain,  and  tl-.e  worbt  re- 
sult of  our  tests;  whilst  ioot>  p;rs.  of  No.  2  solution  =  8 
grs.  of  potash  salt,  yielded  with  this  "  impure"  solution 
ofplatiiiuin  iy  ^5  [jis.  of  platinum  salt  -  8  003  of  potash 
salt,  a  result  which  should  sataeiy  the  most  exo^g 
chemist. 

None  of  these  tests  were  made  with  any  qieeial  care, 
but  were  treated  in  the  nsual  way  we  adopt  and  have 
already  described  for  estimating  potash.  We  must  add 
that  wc  take  244*20  as  the  equivalent  of  the  double 

chloride  of  platinum  and  potassium,  wlucb  WO  think  Is 
iJiat  of  the  auihoii  of  the  memoir. 

In  conclusion,  we  venture  to  submit  to  the  judgment  of 
yourself  and  the  readers  of  your  Journal,  that  we  have 
proved  that  the  estimation  of  potash  by  means  of  platinum 
miy  be  implicitly  relied  on  as  yielding  most  accurate  re- 
sults, provided  a  proper  and  uniform  mode  of  manipulation 
be  adopted;  and  also,  that  the  absolute  purity  of  the 
platinum  solution  is  a  non-essential,  that  made  from  the 
usual  sponf^-  platinum  of  commerce  answering  tbn  pur- 
pose as  well  as  the  purest. 


NESSLtK'S  TEST  FOR  AMMONIA. 

Wa  have  had  repeated  applications  for  tnbnnation  on 
the  BubjeA  of  nessler's  test  for  ammonia.  This  is 
frequently  referred  to,  but  always  in  a  way  that  assumes  a 
knowledge  of  its  details.    We  shall  perhaps  best  consult 

the  wishes  of  a  lari^e  number  of  the  readers  of  the 
CuiMic.SL  Xtwb  if  W  e  condense  here  tljc  best  descriptions 
hitherto  published  of  this  test.  We  take  the  following 
frorn  tw  o  papers :  one  published  by  Professor  \V.  A* 
Miller,  in  tlic  journcjl  of  tin  Clumical  Society  for  May, 
1865,  and  the  other  published  by  PrufessfYr  Krankland  and 
Mr.  Armstrong,  in  the  jvunini  of  tin-  Chemical  Hocitty 
for  March,  186S.  In  each  instance  the  authors  recom* 
mend  Mr.  Hadow's  modificatfon  of  tfae  Nesster  test. 
Professor  Miller  writes  : — 

"  Make  a  concentrated  solution  of  an  ounce  or  mora  of 
corrosive  subUmate;  having  dissolved  at  ounces  of 
potassic  iodide  in  abovt  lo  ounces  of  water,  add  to  this 
the  mercurial  solution  until  the  iodide  of  raercuiy  ceases 
to  be  dissolved  on  agitation ;  next  dissolve  6  ounces  of  solid 
h>'drate  of  imtasli  in  itsu-.'.n  weight  of  water,  and  add  it 
gradually  to  tlie  iodised  mercurial  solution.  Stirring  whilst 
the  mixture  is  being  made;  then  I'.dute  the  liijuid  with 
distilled  water  till  it  measures  one  quart.  When  first 
prepared  it  usually  has  a  hroven  colour  of  greater  or  less 
intensity,  owing  to  iheprebence  of  a  little  nromonia  :  but 
if  set  aside  for  a  day  or  two  itheconu  n  clear  and  nearly 
colourless ;  the  clear  liquid  may  then  be  decanted  for  use. 
For  a  litre  of  the  test  liquid  of  equal  strength  62-5 
grammes  of  potassic  iodide,  and  150  grammes  of  solid 
caustic  potash  will  be  required.  About  50  gr.;ins  (j  c.cl 
of  this  solution  are  drawn  off  by  a  marked  pipette  aoa 
added  to  one  half  of  the  distillate;*  if  no  ammonia  be 
present  the  tntature  remains  colourless,  but  if  ammonia 
be  present  the  liquid  will  assume  a  yellowish  tinge  of 
greater  nr  less  intenr.ity.  The  liquid  will  remain  clear  if 
Ihc  ammonia  do  not  exceed  i  -20oth  of  a  grain  in  the  5 
ounces,  or  .•-hoiit  o  ..'5  mgm.  in  125  grammes  of  the  dis- 
tillate. The  quantity  of  ammonia  in  such  a  case  may  be 
very  accurately  estimated  in  the  following  manner: — A 
solution  of  sal-ammoniac  is  prepared  cont.iininfr  3-17 
grains  of  the  salt  in  io,000  grains  of  water  (or  o-;^i7 
grammes  of  salt  per  litre),  which  is  equivalent  to  i-io.oooth 
of  a  grain  trf  ammonia  (H3N)  in  each  grain  of  this 
solution,  or  o'T  gramme  in  I  litre.  Suppose  that  a  tint  is 
obtained  in  the  distilled  Uqnid  which  experience  leads 
the  observer  to  estimate  say  at  5'ioooths  of  a  grain  ;  50 
grains  of  tho  stantaid  sal^aranoaiac  solution  are  placed 
m  a  besfcer  similar  in  sise  to  that  vsed  for  the  distillate 
under  trial,  then  diluted  with  s  ounces  of  distilled  water 
previously  ascertained  to  be  free  from  ammonia  (an  im- 
purity not  unfretjuently  met  with  in  the  first  portions  of 
water  w  hich  come  over  in  distillation)  ;  lastly,  50  gcains 
of  the  mercurial  test  liquor  are  added. 

"If  the  tint  coincides  in  intensity  with  that  furnished 
by  the  distillate  which  has  receivfd  an  equal  quantity  of 
tiic  mercurial  test,  the  amount  of  amir.onia  may  be  con- 
sidered to  correspond  with  that  taken  in  the  liquid  for 
comparison.  If  the  distillate  appear  to  have  a  deeper 
Or  a  paler  tint,  a  second  approximative  trial  with  a  larger 
or  a  smaller  quantity  of  sal-ammoniac  must  be  made,  uid 
so  on  until  the  operator  is  satisfied  that  the  tinu  coincide. 
On  multiplying  the  number  of  grains  of  sal-ammoniac 
sidntton  employed  by  8,  the  pcoduft  will  give  in  10,000 the 
of  a  grain  the  quantity  of  ammonia  per  gallon  in  the 
water  under  examination.  Suppose  that  the  observer 
estimates  the  amount  of  ammonia  in  the  125  c. con  which 
he  is  operating,  3to'23  mgm..  he  takes  J's  c.c.  of  the  sal- 
amiuoniac  solution,  and  diiutcjs  it  with  difiiikd  water  to 
125  c.c. ;  he  then  adds  3  c.c.  of  the  mercurial  liquor,  and 
compares  it  w  ith  the  tint  produced  in  the  distillate  by  a 

*  The  auihur  iii  here  reicirmg  to  an  operation  dcKfibed  ill  a 
rrcviuiib.  part  of  his  paper,  in  which  a  distillate  is  obtained  in  ' 
u  prcKDt  all  tiic  ammonia  whub  ia  requirtd  lo  bt  estimated. 
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Itht  Addition  of  tbe  nercucUl  tesu  If  the  two  tiots 
coiKipoad  multiply  by  a  tbe  nnmber  of  cc  of  wl* 
tamoniae  •olutioo  reqairad,  and  the  number  obtained 
«nll  f^ve  the  preportioo  of  unmoaim  per  litre  in  tenth*  of 

a  miltisn-ammc.  When  the  quantity  of  ammonia  exceeds 
the  jotli  of  a  grain  per  gallon,  or  o-6  mgm.  per  litre,  it  is 
nccessars'  to  determine  the  amount  by  neutralisation." 

The  description  given  by  Messrs.  Frankland  and 
Aimstronf;  is  as  follows  :- 

"  Unlets  the  amount  of  ammonia  obtained  by  distilla- 
tion alone,  or  with  Bodic  carbonate,  be  considerable 
(about  -OT  pnrt  in  loOiOoo  parts  of  water),  Hadow's 
modification  of  NcmIw*!  process  is  all  that  could  be 
dnixcd  for  ita  aoenrnte  detendination.  Bat  if  a  larger 
propoftlop  thas  thia  be  obiaiBcd,  tbe  picaeaoe  of  area  [in 
a  potable  water]  may  be  auspeded,  and  it  becomes 
necessary  to  make  the  Netsler  ammonia  test  diredtly  in  the 
original  water  without  the  inttrvxntion  of  distillation. 
For  this  purpose,  however,  the  water  should  be  colour- 
less, and  free  from  calcic  and  maf^ncsic  carbonati  K.  .^ny 
lint  winch  is  appreciable  in  a  stratum  6  or  H  inches  thick 
would  ob\iously  vitiate  the  result  of  a  colour-test,  whilst 
if  calcic  or  magnesic  carbonate  be  present,  the  addition 
of  the  Nessler  solution  will  infallibly  produce  turbidity; 
moreover,  we  find  that  tbe  alightsBt  opalescence  in  the 
water,  under  time  dmnnataaeet,  is  absolutely  incom- 
patible with  an  aeeucate  determination.  Both  these 
diffienltiea  night  be  elbaually  removed  1^  adding  to  the 
water,  first,  a  few  drops  either  of  fenic  chloride  or 
aluminic  chloride  in  solution,  and  then  a  few  drops  of  a 
Fohition  of  sodic  carbonate,  so  as  to  precipitate  ferric 
hydrate  or  aluminic  hydrate.  The  precipit.Tte  completely 
decolourises  the  water,  and  nc)  turbidity  is  cau=.ed  by  the 
pTilmefluent  addition  uf  the  Nessler  solution  ;  but,  un- 
fortunately, the  precijMtate  carries  diiwn  \\ith  it  an 
amount  of  ammonia  which,  in  the  cawe  of  the  ferric 
hydrate,  aometimes  amounts  to  one-third  of  the  total 
t^naatity  present.  Remembering  the  beautiful  bluc-grct- n 
tint— -the  natural  colour  of  absolutely  pure  water — which 
ia  preaentcd  by  a  reaervoir  of  water  that  has  been  loitened 
by  Clarh*a  procesa,  we  tried  upon  peaty  water  the  efleif^ 
of  precipitating  in  it  calcic  carbonate,  and  found  that  the 
decolourisation  was  as  complete  as  could  be  desired,  and 
that  no  appreciable  amount  of  ammonia  was  carried 
down  with  the  precipitate.  1  he  amount  of  c.%lcic  car- 
bc>nafe  present  in  a  coloured  water  is  rarely  sutlicient  to 
enable  the  operator  to  carry  out  this  reaction  with 
sufficient  rapidity  and  completeness  ;  it  is  therefore  best 
in  all  cases  to  add  a  few  drops  of  a  concentrated  solution 
of  calcic  chloride  to  half  a  litre  of  the  water.  The  sub- 
sequent addition  of  a  slight  excess  of  M>dic  carbonate 
then  produces  a  copious  precipitate  of  calcic  carbonate, 
which  abooU  be  allowed  to  aaoaide  for  half  an  hoar  before 
filtration,  too  c.c.  of  the  filtrate  ia  a  convenient  quantity 
to  talte  for  tbe  dired  Nessler  determination  of  ammonia. 
To  this  volume  of  the  filtrate  i  c.c.  of  the  Nessler  solution 
is  added,  and  the  colour  observed  in  the  usual  way.  [Ste 
Professor  Miller's  paper,  quoted  above.1  By  this  direct 
process,  the  ammonia  in  fresh  urine  can  be  readily  esti- 
mated ;  for  this  purpose  5  c.c.  of  the  urine  should  be 
diluted  with  c.c.  of  water  free  from  ammonia.  We 
have  ascertained  that  known  quantitiea  of  ammonia,  added 
in  the  form  of  ammonia  ehlonde  to  mine,  can  be  deter- 
mined with  great  accuracy. 

"The  coloor  obaetvationa  of  tbe  Nesder  dcteitninatitm 
are  beat  arade  in  nanow  glaaa  qrlhidenh  of  audt  a  diaoeter 
that  too  cc.  of  the  water  to  be  tested  form  a  atratnm  about 
7  inches  deep.  The  depth  of  tint  is  best  observ  ed  by 
placing  these  cylinders  upon  a  sheet  of  white  paper  near 
a  window,  aad  looking  at  the  turf  at*  id  the  liquid 

obHquely." 

It  would  be  a  f;reat  ad\anlace  to  all  who  are  eni;,ni:ed 
in  the  analysis  of  waters  if  gentlemen  who  have  been  in 
the  habit  of  cmployinjj  Nessler's  test,  and  have  by  ex- 
perience learnt  useful  modificationa  in  ita  ajwiicatioo, 
would  comniimfcate  them  tot  iuertirahi  our  colt 


RESBARCHES  ON  DI-METUVL.* 
Br  W.  H.  DAItUKG. 
PaltoB  Scholar  in  tbe  Labcmtoqr  of  Owens  CoOesa. 

The  synthesis  of  carbon  ci  tnpounds  forms  perhaps  the 
most  important  and  interesting  branch  ufmodcrn  chemical 
enquiry.  The  most  recent  developments  of  these  syntheti- 
cal processes  are  the  now  well  ascertained  facls  of  the  de- 
pendence of  the  chemical  properties  of  the  molecule,  upon 
the  position  of  the  individual  atoms  of  which  that  molecule 
is  built  up. 

Any  ifiomerie  modificatioaa  of  theaatucated  monovalent 
compounds  contMning  one  or  two  atoms  of  carbon  can 

only  be  explained  by  the  existence  of  a  d-'fference  between 
the  four  combinin!^  powers  of  each  carbon  atom,  whilst 
in  the  tri-carbon  and  hii'her  serii-s  isomerism  indicates 
the  difference  in  thi"  power  of  eonibin.ition  existing  t'etween 
the  end  .\nd  the  middle  carhmi  atoms  I  'f  ttie  lIiuiu. 

From  l-rankland'8  original  observations  concerning  the 
difference  between  the  action  of  cbloriiic  on  the  athcalled 
di-methyt— 

CH,) 

obtataed  by  theeleArolysis  of  aa  alkaline  aGetate,  and  on 
the  hydride  of  ethyl-~ 

CHjl 
H  i 

obtained  from  ethyl  compounds,  the  existence  of  a 
difference  in  the  four  combining  powcfa  of  a  carbon  atom 

wa«  ^^nde^pd  probable. 

'1  he  suhi-etiiient  re^earclies  of  Sehotlemmer  ha\-e.  ho-,\- 
ever,  proved  that  only  one  h%drucarbon  of  the  foimula 
Cjlio  exists,  inasmuch  as  he  succeeded  in  preparing  ethyl 
cliloride  from  the  hydrocarbon  di-methyU- 

CH3I 

obtained  by  the  electralytie  decompoaition  of  an  alkaline 

acetate  (I'roc.  R.  ^of ..  xiii.,  225) ;  as  well  as  from  ethyl 
hydride,  obtained  from  ethyl  compounds. — {J.  Chein.  Sue. 

N.S.,  II.    2(i2  I 

It  api'eared  of  <Treat  interest  to  repeat  this  synthesis, 
and  to  prepare  the  chloride  in  lari;i-r  f|iiantitv,  froi^i  v\  hitfi 
to  prcp.'ire  ethyl  compounds  and  ascertain  their  chemical 
and  plivsical  properties. 

At  the  request  of  Mr.  Schorlemmer,  I  undertook  this 
investigation.  I  take  this  opportunity  to  express  my  thanla 
to  that  gentleman,  and  also  to  Professor  Koseoe  far  the 
kind  assistance  rendered  to  me  thmughcut  this  research. 

I  prepared  the  di-metbyl  by  the  electrolytic  dccompoai* 
tion  of  acetate  of  potash,  according  to  the  process  de- 
scribed by  Kolbe.  The  gas,  evolved  from  a  platinum 
plate  contained  in  a  porous  cell,  was  passed  first  throu^^li 
a  solution  of  caustic  potash,  to  absorb  the  carbonic  acid, 
afterwards  through  nordhau&eii  acid,  and  over  puroicc- 
stiHie  mo;steiied  with  oil  of  vitriol,  to  free  it  from  a  trace 
of  oxide  of  methyl  or  hydrocarbon  ab«orb.ih!c  hy  this  acid, 
and  finally  through  a  solution  of  caustic  potas  h,  to  absorb 
acid  fumes,  any  carbonic  acid  which  had  escaped  tbe  first 
wash  bottle,  or  traces  of  sulphurous  acid.  I'he  gaa  tbna 
prepared  had  a  veiy  alight  odour,  it  burnt  with  a  non- 
luminous  flame. 

The  fiallowing  aaalyaia  of  it  ia  according  to  Banien'a 
method;— 

Volume  at 
C. 
•ttd  im. 

^4  94 
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This  gas,  treated  with  an  equal  volume  of  chlorine,  was 
exposed  to  tlie  difitued  sun-light,  after  allowing  time  for 
the  two  gasoa  to  mix  until  nearly  colourless,  and  com- 
pleted by  neaat  of  diied  sun-light  when  quite  colourless. 
Ybe  bottle  was  opened  under  waim  water;  the 
hydnclikne  acid  was  absorbed  eooal  to  half  the  capacity 
oi  the  bottle.  The  remainder  of  the  gaseous  contents  not 
absorbed  were  displaced  by  warm  water  into  a  receiver,  in 
which  a  few  pieces  of  slick  potash  were  placed,  sur- 
rounded by  a  freezing  mixture  of  salt  and  ice — a  colourless, 
volatile  liquid  was  condensed.*  One  hundred  grammes 
of  chloride  were  prepared  by  the  repetition  of  this  pro- 
cess. This  first  produift  was  separated  by  distillation 
into  two  parts,  one  which  distilled  below  30''  C,  and  the 
other  above  30°  C.  On  still  further  fractionating  the  first 
distillate,  a  portion  was  obtained  boiling  at  si— 13?  C, 
wboM  ip.  sr.  was  0  9253  at  o*  C.  Kern  found  the 
specific  ipcawly  of  ethyl  chloride  to  be  V9S4X  at  the  asine 
tcinpcnMWt 

Toe  chloride  boiling  below  30*  C.  gave  on  heating  in 
sealed  tubes  with  acetate  of  potash  and  glacial  acetic  acid 
to  a  temperature  of  130°^ — 140'-  C.  for  three  or  four  hours, 
a  volatile  fragrant  liquid,  having  the  characteristic  odour 
of  acetic  ether,  which  after  drying  over  chloride  of  calcium 
and  magnesia,  boiled  at  74*00 — jy^"  C.  Kopp  gives  the 
boilinr;  point  of  ethyl  SCetSte  Mt  74*3  ttOdST  U  pKMUie  of 
760  mm.  of  mercury. 

In  order  to  prepare  the  alcohol,  the  acetate  was  heated 
with  crystals  of  baryta  hydrate  in  sealed  tubes  for  one  or 
two  hours,  to  a  temperature  of  lao*  C;  afker  cooling  it 
was  distilled,  and  the  distillstetieited  with  diy  carbonate 
of  potash  until  it  separated  into  two  layers,  the  upper  one 
was  decanted  upon  fused  carbonate,  afte^^vardK  upon 
anhydrous  baryta,  from  which  it  was  distilled,  when  it 
had  assumed  a  light  amber  colour.  It  began  to  boil  at 
78- 1°,  the  whole  coming  over  before  the  temperature 
exceeded  79  0^  C.  Kopp  gives  the  boiling  point  of  ethyl 
alcohol  prepared  by  fermentation  at  78  4  C.  under  a 
pressure  of  760  mm.  mercury,  and  the  specific  gravity  at 
o'  C.  as  0  8095  ;  calculating  by  means  of  his  coefficient 
of  expansion  the  sp.  gr.  At  6°  C.  would  be  0-80446, 
whilst  I  found  the  ssflM  to  be  0*80301  at  the  sane 
temperature. 

The  alcohol  thus  fcepaiiBd  had  VMjr  little  odour,  agree- 
ing in  this  resped  with  tiie  obMTVUtion  of  Meudeleieff 
{Zeitschrift  Ckemie,  1865,  257),  though  the  specific 
gravity  is  slightiv  higher  than  bis  at  the  the  same 
temperature  calculatMr fron  Us  coefficltat  of  *T^iiilft|tt 
viz,  0-80123. 

On  submitting  this  liquid  to  combmtioa  Mahfili  the 

following  numbers  were  obtained. 

No.  X.  0-3834  grm,  of  liquid  gave  0-5357  B™.  of  car- 
Innuc  SCid,  and  0-3314  grm.  of  water. 

No,  a.  0-5533  grm.  of  liquid  gave  1-0481  grm.  of  car- 
BOnic  add,  aod  0-6480  grm.  of  water. 

Pe.-centage 

Nn  1.  So.  2. 

5'  56  51-65 

1 2  09   13-03 

35  45    35'33 


C 
H 
O 


C&IcoUted  from  the 
/ormula  CiH60. 
..     ..  5217 
..     ..  13-04 
. .     ..  34-00 


xoo'oo  loo-oo  too-00 

Tbennnteftare  not  all  that  could  be  desired  when 
compared  with  the  calculated,  this  is  owing  to  the  difficulty 
in  burning  so  volatile  a  liquid,  and  to  the  small  quantities 
taken.  Dumas  and  Boullay  \Aii>i.  dc  Chimic,  1827,  36, 
399)  state  that  in  order  to  obtain  agreeing  results  upwards 
of  a  grm.  of  liquid  was  necessary,  in  one  combustion 
x'743  grms.  were  used ;  with  ether  a  still  greater  quaati^ 
was  reqalMd. 

•  If  the  KU  or  the  chlorine  was  not  pore,  being  niiied  with  »ir, 
very  httle  or  no  liquid  wm  comi-jnjrd.  bring  cirriedoff  by  the  current 
The  ume  was  observed  by  M  ^thoHimmer.  This  wi:i  prnhabiy 
acMunt  for  FrsBldaad'i  oi»erv«tiOB  that  bo  liquid  was  ypBtltnwd 
at~iS*  C 


The  alcohol  still  remaining  in  the  carbonate  of  potash, 
and  in  the  dilute  solution  was  separated  by  distillatioa, 
this  distillate  was  oxidised  by  a  mixture  of  bichronate  of 
poush  and  snlidraric  acid,  when  the  chaiaderistic  odowr 
of  aldehyde  was  recognised,  the  oixidation  was  coBtiaiiod 
until  it  had  disappeared,  on  distiUing  to  dryness  an  acid 
distillate  was  obtained,  this  was  neutralised  with  pore 
carbonate  of  soda,  and  yielded  on  evaporation  needle- 
shaped  cr>°stals  of  ncet.itc  of  soda ;  the  mother  liquor  was 
distilled  to  dryness  with  sulphuric  acid,  the  distillate 
neutralised  with  pure  carbonate  of  silver,  filtered  and 
boiled,  on  cooling  it  yielded  colourless  transparent  flat 
needles,  which,  after  drying  over  stl^lfanrie  aGiOt  gawtt  OO 
analysis  the  following  numbers. 

No.  I.  0*4x43910.  of  salt  gave  o'a063grai.  of  OMtalUe 
silver. 

No.  3.  0*5095  grm.  of  salt  gave  0*3374  gna. «(  matallie 
silver. 

No.  3.  0-3650  grm.  of  salt  gave,  after  drying  at  MO*  C. 
in  a  water  bath  for  ene  hour,  0*1949  ffn*  of  nMitoHlc 

silver. 

No.  4.  0  2483  grm.  of  salt  gave,  after  drying  at  loo* 
C.  in  a  water  bath  for  two  days,  0*1604  grm.  of  metallic 
silver. 

Estimation  No.  i  gave  64-30  per  cent  of  ailvcr. 
„    No.  a   „   64-25  „ 
»  No.  3  „  ©4*36  M 

H     No.  4     M     64*60  „ 

Caloilaied  from  the  formula  of  acetate  of  silver 

CH3OI  Q 


X] 


yields  64  68  per  ceat  of  silver. 

That  portioD  of  the  adseichieiideswlndi  distilled  above 
30  C.  was  fradionated,  when  two-thirds  of  the  total 
volume  distilled  over  between  57°— 59"  C.  The  specific 

gravity  was  found  to  be  1-198  at  6.5"  C.  Regnault  found 
the  sp.  gr.  to  be  i'i74  at  17"  C.  and  the  boiling  point  to 
be  64"  C.  (Ann.  Ch.  Phys.  12  Kxi.  3551*  Suboiittiad 
to  analysis  the  following  numbers  were  obtained. 

No.  X.  0*5306  gne.  fsve  03691  grm  of  cUoriae^ 
No.  8.  0b449I     „     „     0-3186     ,.  n 
No.  3.  o^4n3     „     „     after  drying  over  Stkk 
potash  for  a  week,  0*30x0  grm.  of  chlorine. 
Percentage  of  chlorine  found  by  No.  i,  70-89 
••  ..       No.  2, 70  94 

M  ,,  11  M  No.  3,  7Z-76 

The  iierctnlage  lequired  by  the  formula^ 

CaHXl  \ 
CI  I 

of  monochlorinated  ethyl  chloride  is  71-73. 

Hence  the  mono-chlorinated  ethyl  chloride  was  fonae4 
in  quantity  by  the  action  of  excess  of  chloiiae  on  (lt> 
methyl. 

Having  commeoeod  the  eieminstioa  of  the  di-methyl 
obtained,  zst,  by  FrsnUaBd's  method  from  iodide  ctf 
methyl  and  zinc,  and  2nd,  by  SchUtzenberger's  proooaa,  I 
hope  to  communicate  the  resulu  to  the  Society. 


Cabalistic  Formulae. — In  a  scientific  contemporary 

published  abroad,  the  following  cabalistic  equations  occur 
in  the  description  of  some  improvements  which  have  been 
patented  by  Prof.  E.  N.  Horsford,  of  Cambridge,  Mas- 
sachusetts. 3  Cal.  Poj  -I-  2  [Ho,  no<]  =  Cal.  2  Ho.  Po, 
-I-  a  [Cal.  nojj  and  again  :  Cal.  3  Ho.  P05  -f  2  [Cal. 
nc^  +  a  [Ho.  So|]  -h  4  Ho  -  a  [CaL  So,,  a  Ho]  a 
[Ho.  no,]  -f  Cal,  Ho.  FO,. 

•  B«!litein  {Ann.  Chtm.  Pharm.  v.  113— iioi  hu  shown  that  mono- 
CBlerinated  ethyl  chloride,  and  chloride  of  ethyleden,  obtained  by 
aAion  on  ildslwas  with  pcrchlorid*  «(  phonborua,  an  identic >). 
the  boilmf  poiaf  of  tito  tatter  m  obMrvad  by  Wnru  i«  jS— }g°  and  tkm 
specific  Rravityaa  determined  by  Geuther  ii  1180  at  41-  Cl  " 
numbers  a^ree  with  those  I  found.  Beilctein  rcmarka  that  thai 
boiling pmnt MobMfvwi  by  Rsgnaall wooM  rssah Jma tfeapie 
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PROCEEDINGS  OF  SOCIETIES. 

flIXl«060PfIICAL  SOCIETY  OF  GLASGOW.  - 
Ckmktt  SuUm,  itk  Uoy,  186S. 

AuiAMPBS  Writeuiw,  Esq.,  TreMurer,  in  the  Chair. 

At  tUti  the  bat  mednir  for  the  ienion,  a  paper  was 
read     Dr.  Wallace.  P.R!S.B.,  F.C.S..  analytical  chemist. 

on  "  The  Animal  Charcoal  used  in  Sugar  Refining." 

Dr.  Wallace  stated  that  his  communication  to  the 
Seftion  was  not  to  be  dignified  by  the  name  of  a  research, 
but  as  bis  name  had  been  aMiociated  with  the  chemistry 
of  sugar-refining  during  the  last  ten  years,  he  thought  it 
hkely  that  as  a  result  of  his  observations  and  experiments 
he  might  be  abie  to  mention  some  things  not  contained  in 
books.  He  atated  briefly  the  mode  of  mukiiig  animal 
chucosl  from  bottee.  and  mentioned  tke  principal  Scottish 
•uaufaAnnse  of  the  subatnoce.  All  tfaebone  char  made 
in  (Haafow,  Paisley,  and  Oteenock,  in  addttton  to  a  large 

Juaatity  imported  from  France  .md  Russia,  is  used  in  the 
lyde  refineries.  A  large  amount  of  it  is  manufaetured; 
for  notwithstanding  the  fact  th;it  the  charcoal  lasts  a  con- 
siderable time,  it  has  to  be  occasionally  renewed,  owing 
to  the  stock  gradually  dwindling  down  from  various 
causes.  The  author  calcul.itcs  that  the  quantity  of 
animal  charcoal  in  actual  use  in  the  Clyde  refineries  is 
probably  well  nigh  5,000  tons,  and  that  the  annual  re- 
newal is  probably  about  t,5O0  tons. 

The  carbonisation  of  the  bones  is  usually  continued  for 
twelve  hours,  that  length  of  tfaue  generally  giving  better 
charcoal  than  when  the  bones  an  only  carbonised  for  six 
hems,  oven  though  in  the  Utter  cue  the  heat  is  made 
■tmnger.  After  the  hones  m  Waited  they  are  crushed 
between  foUas,  and  the  chafceal  is  ready  for  use  when 
the  dnst  is  removed.  The  quality  of  the  char  varies  with 
the  kind  of  bones  employed,  and  the  care  observed  in  the 
chilling  operation.  Hand-picked  home-colleded  bones 
mate  ihii  best  charcoal.  Besides  these  there  are  the 
shank  bones  from  the  saladcras  of  Brazil  and  Buenos 
Ayrcs  ;  camp  bones  dug  up  from  old  battle  fields,  and 
bearing  evidence  of  having  been  buried  for  a  long  time, 
and  the  charcoal  from  which  may  be  easily  distinguished 
from  that  prepared  from  home  colletted  bones  ;  and  there 
are  also  large  shipments  firom  Italv  and  Turkeyi  including 
the  bonea  of  the  camel  along  wia  those  of  cattle,  ante- 
lopes, sheep,  and  horses. 

In  the  analysis  of  the  best  chareoal  from  home-eeiDeded 
heoes,  carbon  usually  ooeum  to  the  extent  of  about  ten 
percent,  the  remainder  being  the  phosphates  and  other 
mineral  ingredients  of  the  natural  bones.  The  carbon 
varies  with  the  amount  of  grease  and  gelatin  left  in  the 
bonc':  nfio-  bcjiling,  and  it  also  varies  in  the  different  parts  1 
of  tfie  SiUne  bone, — the  hard  exterior  containing  less  than 
the  extremities  and  spongy  interior  of  the  bone.  Charcoal 
as  met  with  in  commerce  usually  contains  about  ten  per 
cent  of  water,  as  water  is  VBSd  tO  GOOl  die  char  as  it  is 
drawn  from  the  retorts. 

The  author  then  suted  generally  the  method  of  con- 
ducing the  analysis.  It  presents  certain  diffictilties  not- 
withstanding the  apparent  simplicity  of  the  composition 
of  bone  charcoal.  He  instanced  carbonic  acid  as 
odferijig  some  difficulty,  and  said  that  bla  own  method  of 
catimatiag  it  was  leas  eompUcaiad  than  the  one  given  by  I 
Fkeseniaa,  although  the  latter  isotherwise  equally  good. 
The  method  used  by  some  chemists  of  prr  i] m  i  ;;  the 
phosphate  of  lime,  and  then  throwing  down  tlic  iime  in 
the  r.;t.-.itL-  III  the  usual  way,  he  charadkcrised  as  giving 
entirely /.ilUcous  results.  Free  lime  has  been  occasionally 
found  by  the  author,  but  only  in  minute  quantity.  Before 
estimating  the  carbonic  acid  the  finely  pulverised 
charcoAl  ahottU  be  treated  with  solution  of  canoBate  of 
aounonia. 


Chemists  have  long  been  aware  of  the  presence  of  aitro* 
gen  in  animal  charcoal,  but  the  custom  hitherto  has  been 
to  include  it  in  the  carbon.  Dr.  Wallace  finds  it  to  vary 
in  amount,  and  to  diminish  in  quantity  as  the  char  is 
used.  He  found  it  to  be  X'SS  I>«r  c^tt  m  a  total  of  8*5  of 
so-called  carbonaceous  nutter  in  char  made  from  home- 
collefted  bones ;  «m1  in  miother  sample  made  from  foreign 
bones  it  was  I'M  out  of  o  parts  of  carbonaceous  matter. 
Two  samples  of  moderately  old  charcoal  gave  respe<f^ively 
■3  and  -55  of  nitrogen,  while  the  carbon  was  reported  at 
15  and  17,  respciftivciy.  The  author  did  not  venture  to 
say  whether  or  not  tlie  nitrogen  plays  any  important  p.irt 
in  the  decolourising  acftion,  although,  be  said,  no  really 
good  decolourising  agent  exist!;  that  is  not  made  from  an 
animal  substance.  It  is  not  enough  that  the  charcoal 
should  be  porous,  for  wood  charcoal  is  so,  and  yet  it  is 
pradlically  useless  as  a  decolouriser. 

Traces  of  ammonia  always  exist  in  new  char,  but  the 
amount  is  so  minute  that  the  author  has  never  estimated 
it.  Frequently,  however,  it  exists  in  the  form  of  sulphide 
of  aromootum,  a  compound  which  greatly  damages  sugar 
run  through  it.  Such  char  should  be  weU  washed  and  re- 
bumed  before  being  used.  The  washing  lemovea  com> 
mon  salt,  ammonia,  and  the  sulphide  of  calcium  which  is 
likely  to  be  present  if  the  char  has  been  overburnt.  The 
last-mentioned  substance  is  due  to  the  decomposition  of 
the  sulphate  of  lime,  and  adts  injuriously  on  the  sugar. 
Sulphuretted  hydrogen  is  al.so  given  off  from  overburnt 
charcoal  when  treated  with  water  or  acid.  A  sample  of 
new  char  gave  'oS  per  cent  of  sulphuretted  hydrogen  on 
treating  it  with  hydrochloric  acid.  Combustible  gases 
are  frequently  given  off  by  both  old  and  new  char,  and 
sometimes  they  form  explosive  mixtures  with  the  air  of 
the  cisterns. 

Speaking  of  the  mechanical  properties  of  animal  char^ 
coal,  Dr.  Wallace  said  that  he  had  long  regarded  the  bulk 
occupied  by  the  char  an  eomnated  with  ita  weight  as  a 
property  of  great  importance.  He  Stated  that  a  ton  of  new 
and  dry  char  fills  a  space  of  about  48  or  50  cubic  feet, 
while  a  ton  of  old  char  may  fill  no  more  space  than  40, 
35,  30,  or  even      ciihic  feet,  the  apparent  density  of  dry 
charcoal  thus  bcconi,ng  sometimes  ne.irly  double  wliat  it 
was.    But  the  absolute  spectlic  gravity  of  old  and  new 
charcoal  varies  but  ver>'  slightly.     That  the  charcoal 
rapidly  diminishes  in  bulk  while  the  real  gravity  remains 
practically  unaltered  is  a  point  of  great  importance,  and 
one  to  which  the  author  thinks  he  was  the  first  to  direct 
the  attention  of  sugar  refiners.   The  inference  is  that  by 
frequent  re-heating,  the  particles  of  charcoal  become 
smaller  owing  to  the  diminution  of  the  porea;  hence  the 
apparent  gravity  of  char  gives  a  ready  and  certain  iadi- 
cation  of  its  value  in  sugar  refining.  Enoi  eipwteieats 
made  by  Dr.  Wallace,  a  specimen  of  new  char  lost  as 
much  of  its  porosity  by  burning  in  a  covered  crucible 
during  eleven  hours  as  it  would  have  lost  by  re-burning 
al    I'     :i  ■  hundred  times  in  a  sugar-house.    He  is  of 
opinion  that  the  porosity  of  the  charcoal  is  diminished  by 
a  sort  of  agglutination  of  the  particles  of  phosphate  of 
lime  during  the  re  heating.    New  charcoal  will  hold  from 
80  to  100  per  cent  of  water,  and  is  made  perceptibly  wet 
with  20  per  cent  of  water,  while  old  charcoal  (two  or 
three  years  in  use)  wilt  only  hold  from  30  to  45  per  cent, 
and  is  made  perceptibly  wet  with  only  5  per  cent  of  water. 
These  AAs  prave  that  the  pores  become  either  smaller 
or  less  numerous  as  the  charcoal  is  used,  and  point  to  the 
conclusion  that,  to  keep  animal  charcoal  in  the  most 
efficient  state,  it  should  be  re-buraed  in  aoch  n  way  aa  to 
lessen  the  porosity  as  Utde  as  possible. 

Dr.  Wallace  finds  that  although  the  adion  of  heat  is 
the  main  cause,  it  is  not  the  only  one  concerned  in  pro- 
ducing an  increase  in  the  apparent  gravity  of  the  charcoal. 
The  proportion  of  carbon  may  increase  during  use  frmn 
8  or  9  per  cent,  to  14,  15,  or  even  19  per  cent, — this  in- 
crease being  derived  from  tlie  organic  impurities  in  the 
sugar.  The  carbon  obtained  in  the  carbonisation  of  the.^ti 
impurities  is  deposited  partly  on  the  surface,  but  largely 
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also  in  the  pores.  This  is  found  to  be  a  gieai  cvii,  and 
a  great  point  is  gained  if  it  can  be  prevented.  That  it 
can  be  prevented  is  proved  by  the  fad  that  in  some  re- 
fineries the  amount  of  carbon  does  not  increaWi  while  ill 
others  it  even  decreases,  but  this  is  owing  to  misinanaRe- 
ment  in  the  re-heating.  When  the  retorts  are  quite  tight, 
■nd  the  heat  not  excessive,  the  carbon  necessarily  in- 
crenses  if  the  precantion  he  not  taken  to  warii  welt  belbfe 
le-baraing,  so  as  to  remove  all  the  organic  matter  abiiorbed 
from  the  stisar  liquor.  To  do  this,  boiling  water  is 
requisite,  nmi  rnv  of  the  most  advanced  of  the  Clyt?e 
sugar-rci'incrs  iuBista  tiiat  t!u-  charcoal  should  even  be 
boiled  with  the  water.  The  .-author's  experience  aCCOtds 
with  that  of  the  sugar-refiner  referred  to. 

In  ordinary  cane  sugars  there  is  firom  |  to  z  per  cent  of 
aolubte  mineral  matter,  consisting  of  salts  of  potash,  soda, 
lime,  and  magnesia ;  and  in  beet  sugai«  there  is  much 

more— from  i\  to  3  per  cent,  and  sometimes  as  much  as 
6  or  7  per  cent.  The  highly  soluble  salts,  such  as  the 
salts  of  potash,  do  nnt  .-.tfea  :he  ch.ircoal,  :int!  cmly  annoy  ' 
the  refiner  by  atcumuiaunti  in  ilic  b>  rups  ;  but  the  .sulphate 
of  lime  is  detrimental,  owing  to  its  compar.iti\  e  insolubility, 
and  to  the  fad  that  it  is  readily  absorbtd  t'rom  the  sucrar 
liquor  by  the  charcoal.  It  may  he  removed,  however,  by 
copious  washing  and  boiling,  and  it  la  even  removed  in 
solution  by  washing  with  weak  sugar  liquors.  Such  char- 
coal is  sure  to  have  its  sulphate  of  lime  increased  if  it  be 
washed  with  water  naturally  containing  that  substance  in 
large  quantity.  The  author  suted  that  he  had  analysed 
chsffcoal  containing  zi  per  cent  of  the  salti  and  that  the 
usual  amount  in  old  char  is  from  1  to  1  per  cent,  but  that 
in  extreme  cases  it  nunr  he  present  in  Cljnle  charcoal  to  the 
extent  of  x  per  cent.  The  carbonate  of  lime  present  in 
some  hard  waters  is  also  absorbed  by  the  charcoal. 

The  author  briefly  considered  the  offices  fulfilled  by  the 
various  ingredients  of  the  charcoal.  Animal  charcoal  has 
great  power  of  abadifbing  gases,  colouring  matters,  and 
such  mineral  salts  as  are  but  slightly  soluble  in  water. 
The  removal  of  ooloming  matter  is  the  chief  objed  in 
view ;  but  guninj  and  other  extraAive  matters  have  also 
to  be  removed.  Animal  charcoal  extnida  then  both  with 


equal  facility.  The  author  finds  that  it  leadily 

oniinary  egg  albumen  and  !7um,  and  he  thinks  that  the 

circtim^t^nee  that  e.ich  of  these  bodies  has  .an  inisoluble 
modsfic^lion  may  h.ivc  soniettiir.r;  tn  do  with  their  .ibsorp 
tion  by  the  charcoal .  Iron  is  readily  renio\  ed  fnmi  Ku:;,ir 
liquors  bv  passing;  tliein  throuf;h  a  cistern  of  new  tliar. 
It  is  tlie  nitrufjeiiDus  cnrbon  which  is  tlie  must  powerl'ul 
dccolourisinc;  incjredieat  of  the  char,  lor  if  the  char  be 
burnt  perfei'lv  wliitc,  on  the  Burfate  and  without,  it  docs 
not  remove  the  slightest  trace  of  colouring  matter.  This 
fad  the  author  has  demonstrated  by  ndwd  experiment : 
it  is  with  him  no  mere  opinion. 

The  highly  porous  carbon  is  not  the  only  useful  ingre- 
dient, although  it  is  essentially  the  decolourising  agent. 
Carbonate  of  lime  is  also  of  Uiie  in  neutralising  the  small 
|ir(ip()rtuin  oC  acid  pre'^ent  in  almost  all  Mi;;.irs  except 
ber-t  ;  and  it  is  siill  more  important  in  neutralismji:  the 
lactic  and  f)lher  acids  formed  in  the  weak  ];(juors.  bv  .1 
process  of  fern-.entation  which  it  IS  ditt'icult  to  prevent. 
Hence  charcoal  deprived  of  its  carbonate  of  liine  is 
obje&ionable,  and  us  use  is  certain  to  produce  sour 
liquors  and  give  rise  to  the  presence  of  iron  in  the  low- 
cUas  sugars.  As  the  water  of  Greenock  and  Glasgow 
contains  only  traces  of  carbonate  of  lime,  the  quantity  of 
that  salt  naturally  present  in  charcoal  gradually 
leiseni,  until  in  pretty  old  char  it  is  sometimes 
TtiaeiA  to  about  H  per  cent.  In  ic6neriea  omi- 
duAed  on  scientific  principles  the  amount  is  never 
suflfercd  to  fall  so  low.  If  it  falls  below  ai  per  cent,  sour 
liquors  are  sure  to  follow.  When  very  hard  water  is  used 
the  carbonate  of  lime  either  decreases  very  slightly  or  it 
increases,  and  sometimes  even  to  an  alarming  extent,  as 
in  the  continental  beet  rcfia«riei»  where  the  evil  U  a  very 
serious  one. 


Dr.  Wallace  referred  to  the  various  methods — especially 
those  of  Beanos  and  Gordon  fi  r  gettir.j;  nd  of  any  excess 
of  carbonate  of  lime  in  the  charcoal ;  and  then  spoke  of 
theincoavenleace  attending  the  use  of  animal  charcoal  in 
sugar-refining,  owing  to  it^  oxidising  influence  upon  the 
organic  matters  extracted  by  the  cfaar  from  the  sugar,  and 
to  the  alteration  of  the  nitrogenoH*  conxwunds  by  meant 
ofwWcii  fermentation  U  induced,  and  ttitiiii«td|y  organic 
acids  are  formed  at  the  expense  of  the  sugar.  These  acids 
make  the  washings  sour  and  putrid,  and  a  necessary  and 
evil  result  of  that  is  that  they  decompose  sulphide  of 
calcium  or  sulphide  of  iron  in  the  charcoal,  and  dissolve 
carbonate  and  sulphate  of  lime  and  oxide  of  iron  ;  then, 
as  the  washings  .ire  either  ihrown  hack  amongst  the  other 
produds  of  the  refinery,  or  mixed  with  a  fresh  lot  of  raw 
sugar,  they  occasionally  cause  an  immense  amount  of 
mischief.  The  author  said  that,  owinf;  to  its  importance, 
this  department  of  sugar  refining  had  occupied  a  good  deal 
of  1  i  I  attention,  and  be  claimed  to  have  made  known  to 
refiners  the  means  of  entirely  preventing  such  injuriOQS 
results  as  those  referred  to.  His  metfaooie  aS follows :— 
While  the  liquor  is  on,  the  char  cisterns  are  kept  at  a  tem- 
perature of  St  least  150^  Fahr.,  so  long  as  the  liquor  is 
strong,  to  prevent  fiemeatatioo.  Then  the  water  used  for 
washing  down  the  sugar  is  to  run  on  quite  boiling,  and 
this  is  done  with  all  the  washings  which  are  to  be  pre- 
served. When  these  diredtons  are  attended  to,  there  is  no 
difficulty  with  sour  \\  ashin^s,  or  with  the  presence  of  iron 
in  the  low-cbsi^  sugars,  i  he  char  should  ultimately  be 
vv  ashed  with  boiling  Water  fOT  lO  OT  >3  hOUIl,  OT  CTSO 
boiled  with  it. 

The  author  concluded  with  a  detailed  account  of  the 
modes  of  re  burning  charcoal,  and  of  the  good  and  bad 
qualities  of  the  different  kinds  of  re-burners  now  in  use, 
and  suggested  the  diredions  in  which  improvements  might 
be  made. 

Aainterestiiigdiscuxsion  followed,  and  various  questions 
were  asked andanawered  in  reference  to  the  conditioB  in 
which  die  nitroeen  exists  in  the  charcoal,  and  in  refereaoe 
to  the  use  of  blood  and  clay,  soot  and  clay,  and  glotcn 

charcoal,  in  sugar  refining. 

On  the  motion  of  the  Chairman,  a  hearty  vote  of  thanks 
was  accorded  to  Or.  WaUacc. 


ROYAL  DUBLIN  SOCIETY. 
May  4tb,  t868. 


Dr.  J.  M.  B.\R:ty  read  a  paper  "On  the  Physical  Giogrnph\ 
of  thi  Si,uthirn  0^,  i\ii."  The  cause  of  the  calms,  trade 
winds,  &c.,  was  di.scussed.  Dr.  Barry  concluded  his 
paper  with  some  remarks  on  the  magnetic  phenomena  of 
the  Southern  Hemisphere.  The  point  of  least  intensity 
on  the  (;labe  was  Stated  to  be  in  tne  middle  of  the  Soi^ 
Atlantic. 

Mr.  Wai.tkr  G.  Smith,  M.B.,  then  read  an  t.xhaastive 
paper  upon  the  subject  of  "  A  Black  Wax  iltat  tear 
Impurtetl  J'tum  Madrai  in  the  year  iS6a."  (The  specimen 
is  at  present  in  the  Museum  of  Materia  Medica.  Trin  ty 
College,  Dublin.)  The  cake  consist*  of  two  distinct  layers 
— the  upper  one  of  a  jet  black  colour,  and  its  recent 
fradured  surface  being  somewhat  conchoidal ;  the  lower 
layer  is  browner,  with  a  granular  fradure.  The  cut 
surface  exhibite  a  waxy  lusttCb  The  specific  gravity  of 
the  upper  layer  is  0*085.  ^  •oflMWlltt  hj^r  density  than 
that  of  bees-wax,  wbieh  avengee  vgS,  and  the  apedfie 
gravity  of  the  thinmr  brown  layer  it  Tbe  fum^ 

point  of  the  black  portion  is  about  I48*  P.,  or  nearly  the 
same  as  that  of  ordinary  wax.  very  little  CO  ild  bi 
said  re-;ards  its  natural  history,  but  the  a'ltnor  con- 
cluded, fro-.n  reasons  that  h.e  gave,  that  it  owed  iis  o:  g:n 
to  a  particular  species  of  bee.    Xo  mention        nadc  of 

auy  similar  substance  in  any  of  the  modem  woriu,  except 
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an  early  volume  of  the  P/;(ir)ii(ii  i-M/u  i(i  jouruid  (  vol.  xii., 
jgjj,  p.  4011.  There  is  an  .  H  :  n  in  that  book  to  3. 
curiouii  wax  which  had  been  imported  from  Brazil,  the 
product  of  a  black  bee  which  lived  under  ground.  It  was 
goft  and  exceedingly  tenacious,  and  of  a  dark  maJiogany 
colour. 

The  foUowine  i»  tbt  modus  operandi  by  which  the 
iBthoT  «nmiiiea  thit  9— 

31009  paim  were  exhausted  with  boUiog  redified  epnik, 
filtered  aad  washed.  I'he  dark  brawn  residoe  left 

dissolved  by  the  alcohol  was  treated  frequently  with  ether, 
and  filtered.     On  the  spontaneous  evaporation  of  the 

i-".;-.cr.  a  brown  colounn<^  matter  remained.  This  colouring 
maucr  was  easily  Bolublc  in  bis^ulphide  of  carbon,  in 
benzol,  .^nd  in  chloroform,  and  when  heated  with  hydrate 
of  potash,  turned  black  nnd  evolved  ammonia.  It  fttsed 
very  rraclily,  and  d:(i  not  appear  to  be  acted  upon  by  a 
Strong  alcoholic  solution  ot  potash.  The  black  substance 
insoluble  in  the  ether  was  digested  with  chloroform, 
which  immediately  formed  with  it  an  opaque,  treacly 
fluJ. 

This  substance  also  evolved  anunoma  when  heated 
with  caustic  alkali. 

The  fim  alcoholic  fllttate  waa  oonceatrated  to  a  small 
bnfk,  and  cooled,  to  allow  the  cenitic  acid  to  deposit. 

The  precipitated  acid  was  then  filtered  ufT.  The  cold 
alcoholic  solution  was  evaporated  to  dryness,  and  the 
residual  cerolein  weighed.  The  iCfluke  of  thaaoatysisare 

as  follows : — 

Blsekmx. 

Myriuin    —  .. 

Ceiolcin    1 5'i'54 

Ceruiic  acid   tytiQi 

Colouring  matter  insolaUe 

in  ether   17-088  — 

Oitta  soluble  in  ckber         4'a53  ~ 

99'997 

The  identity  of  the  cerateln  with  that  ohUtbied  ftem 

beeS'Wax  is  shown  by  its  being  add  to  litmus  paper, 

fusible  at  a  very  low  temperature,  soluble  in  ether,  and 
quickly  purified  by  a  hot  altoholic  solution  of  potash. 

The  percentage  amounts  01' cerolein  and  of  cerotic  acid 
sre  each  about  three  times  as  (;reat  as  in  beeH  wax,  hut 
the  proportion  of  cerotic  acid  varies  in  dilTercnl  samples  of 
wax.  (It  was  entirely  wanting  in  a  specimen  of  Ceylon 
wax.  and  ta  a  wax  made  qr  wild  bees  in  Snrt^.— 
Brodie.) 

The  myricin,  i.e.,  the  portion  insoluble  in  alcohol,  and 
which  conatiiutes  nearly  three-fourths  of  the  weight  of 
common  wax,  seemed  to  be  r^laccd  fay  the  two  brown 
cotowrinf  mactera. 

The  evtlior  doea  not  ittte  if  thewiat  is  capable  of  being 
pcaAicallj  bleached. 
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FOREIGN  SCIENCE. 


Crystallisation  of  Sulphur. 


Paris,  May  20,  1S68. 

FroduOlon  of  Parscyaoogtn  sod  its 
ion  into'  Cyanngen. — Mstnufadlure  of  Phosphate  of 
Sods  and  Fluoride  of  Sodium.— A  Sulphur  Shower.— Acadrmy  of 
ScisKCits. — Auociation  of  the  IncsodcKeoce  of  Magnesia  to  that 
of  the  Carbons  in  the  voltaic  arc. 

Ax  inteieating  experiment  has  been  made  by  M.  Schiit- 
tenberger  upon  the  ciystallisation  of  solpbnr.  He  filled 
a  snattrass  of  a  capacity  of  150  or  200  grammes,  with 
mfined  sulphur,  commercially  pure,  so  that  when  fused 

the  liquid  occupied  the  whole  of  the  space  below  the  neck ; 
the  upper  part  of  the  neck  was  drawn  out  into  A  capillary 

tube  which  was  twisted  several  times  but  left  freely  open  to 
the  atmot  pliere.  The  sulphur  beinc;  melted  in  a  bath  of  (iil 
heated  tf>  120",  the  flask  was  placn!  in  water  be.ued  to 
95°.   In  these  conditioae,  the  sulphur  remains  perfe^ly 


tlaid  for  hours,  even  wlicn  occasion.il!v  moved  and  drav.n 
out  of  the  hot  vater.  If  the  temperature  be  madr  to  f.all 
very  slowly,  transparent  crystals  possessing  the  same 
density  as  the  melted  sulphur  form  either  on  the  surface 
or  in  the  midst  of  the  fluid  at  about  90°.  The  mass  of 
crystals  gradually  augments,  but  with  great  slowness ; 
sometimes  they  are  iiolatd,  at  others  united  in  ^ups  of 
two,  three,  fimri  Ac.  The  amount  of  ciystals  being  con* 
aidered  sufficient  to  sepamte  them,  the  mattiasa  is  sharply 
inverted,  so  as  to  cool  and  solidiffr  the  melted  suTphnr  in 
the  neck.  Thus  the  cr^-stals  are  separated  from  th':»  rest 
of  the  sulphur,  and  only  remain  suspended  by  their  p^'aks. 
They  are  transp.iient  and  remain  so  indetinitely ;  in  fiirrn 
they  are  octahedral  and  bear  cIosl'  reseniblance  to  natur.il 
crystals.  Measurement  of  the  an<;les  has  confirmed  their 
identity.  The  cxperiraenl  is  surer  when  t\so  or  three 
drop^i  of  sulphide  of  carbon  are  added  to  the  Rutphur 
before  fusion,  the  phenomenon  takes  place,  however,  inde- 
pendently of  this  admixture.  The  results  are  similar  to 
those  of  M.  Pasteur,  who  observed  the  formation  in  a 
solution  of  sulphur  in  a  hydrocarbon,  first  of  ptismatic 
ciystals,  afterwards,  when  the  tempcratare  waa  anfli- 
ciently  low,  of  edabedia.  By  this  caperiment  of  M. 
Schtttaenbetger's,  it  is  proved  that  melted  sulphnr  ciystal* 
lises  below  100^  in  oAahedraof  the  fourth  system  withoat 
the  aid  of  any  solvent.  The  fafts  will  probably  be  turned 
to  account  in  the  study  of  the  formation  of  natural  crystals. 

MM.  Troost  and  Hautefeuille  contributed  a  niernnir  at 
a  recent  meetinf:;  of  the  Academy,  on  tlie  production  of 
paraeyanor;en  and  its  transformation  into  cyanogen  ;  in 
undertaking  the  investit;ation  thev  cnnsidfrrd  it  inter- 
cstini;  to  examine  whether  the  relations  of  cyamii;en  and 
its  isomer  were  analotjous  to  those  of  white  phosphorus 
and  amorphous  phosphorus.  In  the  present  memoir  they 
consider  the  transformation  of  cyani^n,  free  or  in  com- 
bination, into  pancyano^^n.  An  examination  of  the 
adionof  heat  upon  cyanide  of  mercnry  has  shown  that 
Ae  pronortion  of  paracyanogen  formed  is  inflnenced 

SOMly  Dythe  temperature  at  which  the  decompoaition 
the  cyanide  Is  ellMed,  and  by  the  pressure  exerted  by 
the  cyanogen  upon  the  decomposing  salt.  A  number  of 
experiments  were  made  in  sealed  tubes  placed  in  various 
heated  tluidB  ;  one  indispensable  precaution  to  be  attended 
to  in  makinrr  theee  experim.ents,  MM.  Troost  and 
Hautefeuille  have  found  to  he  the  equal  heatmi;  of  th« 
tube  at  all  points,  otherwise  a  portion  of  tlie  c)-anide  of 
mercury  escapes  deconipositjon,  apparently  volatilising, 
and  condenses  upon  the  cool  portions  in  colourless 
crystals  belonging  to  the  system  of  the  right  prism  with 
souare  base.  This  experiment  confirms  the  observations 
of  M.  Des  Cloizeaux.  A  table  giving  the  results  of  ex- 
periments shows  the  advantage,  in  regard  to  the  yield  of 
paracyanogen,  of  the  decomposition  being  made  at  a  kw 
temperature  and  under  strong  pressum. 

According  to  Thaulow,  cyanide  erf  silver,  noder  the  in* 
fluence  of  heat,  yields  half  its  cyanogen  in  the  gaseous 
state,  incandescence  takes  place  at  the  same  time,  and 
the  other  half  of  the  cyanogen  bcc<iniint;  paracy.-mOL'en 
remains  united  to  the  silver  in  the  form  of  a  paracyanidt. 
.M  M.  Troost  antl  Hautefeuille  hnd  t rat  cyanide  of  silver 
does  not  deconipase  at  3;,o'  (hoilin<'  mercury),  but  that 
the  decomposition  ensues  at  a  t< uiperature  verj-  little 
higher.  Heated  gradually  to  440-  and  maintained  at  this 
temperature  it  is  decomposed  completely  without  fusion 
or  Ignition  taking  place.  The  proportion  of  qrsnogen 
which,  under  these  conditiooa,  passes  into  the  state  of 
paracyanogen  is  about  17  per  cent  if  made  in  vacuo;  it 
attains  ao  per  cent  under  atmospheric  picsanre ;  and  in 
sealed  tubes,  where  the  pressure  is  about  60  atmospheres, 
it  may  amount  to  64  per  cent.  Cyani^  of  silver,  slowly 
heated  up  to  about  600*,  under  ordinsry  atmospheric 
pressure,  decomposes  without  either  fusion  or  ignition, 
while  if  the  temperature  be  rapidlv  elevated,  both  fusion 
and  ignition  take  ]>lace  ;  in  th.e  two  cases,  niore  than  half 
the  cyanogen  ib  di'eniT.i  j;ed  in  the  ;;a:-cous  state  ;  the  yield 
of  paracyanogen  never  exceeds  41  per  cent.  Operating 
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at  the  same  temperature  In  closed  vessels,  76  per  cent  is 
obtained.  The  experinicnts  of  M.M.  Troost  and 
Hautcfftiille  exclude  alto;;uthcr  the  ideaof  tSie  paracyano- 

Sn  remaining  con.bmed  with  the  ailver  as  paracyaoide  ; 
eparacyano^en  is  simply diMemioftted  in  tlieaUver,«Qd 
nut^  be  Mparatcd  by  mercuiy.  Fuw^anogen  is  most 
•Miljr  JMCfiand  from  cyanide  of  memiy :  quantities  of 
5  grunmei  are  placed  in  etroas  gl«M  tubet  of  about  10 
eentimetrea  capacity  {  tbe  tabea  oiktg  sBaled,  they  are 
heated  to  440'  (boiling  sulphur).  To  separate  the 
paracyanogen  from  mercury,  which  is  intermixed,  the 
tube  opcntd  at  both  ends  is  heated  again  to  440''  in  a 
current  of  cyanogen  gas.  This  mode  of  purification  is 
preferable  to  tJie  beating to  dull  nednm  iritii  •nlplniric 

acid. 

A  note  on  the  manufacture  of  phosphate  of  soda  and 
fluoride  of  sodium  has  been  published  by  M.  Jean. 
The  process  usually  adopted  in  the  fabricatloia  of  neutial 
phosphate  of  soda  consists  in  attacking  the  tribasic 
phoephete  of  lime,  either  in  the  form  of  nodules  or 
cakined  bones,  with  Milpburio  add;  tbua  a  aolutioo 
of  acid  phosphate  of  fine  contaniini^  tome  eulphate 
and  excess  of  sulphuric  acid  is  obtained.  This  solution 
of  acid  phosphate  of  lime  is  treated  with  carbon- 
ate of  soda,  whi  n  plii  sphate  of  soda  and  carbonate  of 
lime  result,  but  .1  I  n^i  quantity  of  sulphate  of  soda,  or 
otherwise  of  sul]  li.itr  liflime.  and  free  sulphuric  acid  re- 
quires separatirif^  ;  repeated  and  carefully  conduced 
cr>-8iaIlisations  are  therefore  neccssarv-.  M.  Jean  made 
experiments  with  a  view  of  founding  a  better  process. 

The  following  are  notes  of  experiments : — (i.)  In  fusing 
a  mixttue  of  one  equivalent  of  tribaaic  phosphate  of  lime, 
two  equivalents  of  sulphate  of  loda  and  caroon  in  excess, 
and  extfading  with  cold  wetoTt  a  ilioagly  solphwona 
liquor  contaitung  phosphite  of  aoda  was  obtuned.  The 
residue,  chiefly  oxysulphide  of  calcium  contained  about 
two-thirds  of  the  phosphate  of  calcium  unattacked.  (2.) 
A  sec  ond  experiment  made  with  three  equivalents  of  sul- 
phate  j;a\e   soluble    acid   phosphate  14  per  cent,  acid 
man  insoluble  form  lyji  per  cent:  with  three  equiva- 
lents, then,  about  half  the  phosphate  is  obtained  in  the 
form  of  neutral  phosphate  of  soda.    (3.)  Ky  increasing 
the  amount  of  sulphate  to  six  equivalents,  20'6  per  cent 
was  the  yield  of  soluble  phosphate,  while  the  retiane  con- 
tained I  933  per  cent  of  acid  combined  with  line.  M. 
Jean  attributes  this  small  quantity  of  phoephoric  acid  to 
the  aAioa  of  caitatic  lioaei  always  present  to  a  ali^t  ex- 
tent in  die  residue,  apon  the  phosphate  of  aoda  after 
lixiviation.  The  decomposition  of  the  tribaaic  phosphate 
of  lime  into  neutral  phosphate  of  soda  may  then  be  con- 
sidered complete.    Unfortun  itr      ti  e  phosphate  obtained 
in  this  process  is  mixed  with  a  laige  proportion  of  sul- 
phide of  sodium,  rendering  the  separation  by  crystallisa- 
tion   very   difficult,   and    consequently   destroying  the 
industrial  value  of  the  process.    The  rea<5tion  has  given 
better  results  in  the  preparation  of  fluoride  of  sodium.  A 
mixture  of  40  parts  of  fluoride  of  calcium,  So  of  sulphate 
of  soda  and  carbon  in  excess,  was  fused  in  a  metal  crucible. 
The  mass  exhausted  with  water  gave  a  solution  contain- 
ing sulphide  and  fluoride  of  aodium;  only  a  trace  of 
hydrofluoric  acid  was  dcteded  in  the  resMue.  composed 
as  before  of  oxysulphide  of  calcium.   Another  fusion  was 
made,  in  which  carbonate  of  lime  was  added  to  endeavour 
if  possible  to  remove  the  soluble   sulphur  compounds. 
The  niixture  was  made  of  loo  i^arts  of  fluoride  of  calcium, 
140  of  carbonate  of  lime,  200  of  sulphate  of  soda  and 
carbon.     In   creating   the  tnass  with   water,   a  limpid 
solution  of  fluoride  of  sodium  was  obtained  quite  free 
from  sulphide.    Traces  of  hydrofluoric  acid  were  dcteded 
in  the  residue.         concentration  and  crystallisation, 
fluoride  of  sodium  in  great  purity  is  obtained.  Should 
the  application  of  this  salt  at  any  time  become  important, 
this  process  will  enable  fluoride  of  sodium  to  be  maou' 
faAnfed  in  large  quantity  and' at  a  low  price. 

The  " Messagtr  dt  Toukmu**  records  an  interesting 
phcnemen  which  occuned  at  Toulouse  %  few  eveniog 
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ago,  called  by  the  people  a  rain  of  sulphur.  The  earth 
was  covered  with  a  yellow  powder  bearing  great  re- 
semblance to  pulverised  sulphur.  The  powder  was  com- 
posed of  the  pollen  of  flowers  borne  by  a  strong  wind 
from  the  pine  forests. 

The  meeting  of  the  Academy  held  on  the  37th  of  April 
requiita  little  spaee.  The  only  two  memoiit  of  chemical 
interest  were»  the  nr^aration  of  magnesia  as  n  teCradety 
•ubstanee,  by  M.  Caron,  already  tiaawated  in  bll.  and  the 
association  of  the  incandescence  of  magnesia  to  that  of 
the  carbons  in  the  voltaic  arc.  by  M.  Le  Roux.  By  placitig 
the  base  of  acylinder  ofmagnesia  about  eight  millimetres  in 
diameter  at  a  little  distance  from  the  carbon  points,  so 
til  u  i;ie  nrt  may  just  touch  it,  the  magnesia  acquires  a 
degree  of  incandescence  comparable  to  that  part  in  the 
bordering  carbon  craters.  At  the  same  time  tha  U^t 
acquires  a  remarkable  degree  of  constancy. 


CORR£SPOND£li(CE. 


6CI£NCE  TEACHING  IN  SCHOOLS. 


To  the  Editor  of  the  Chemical  Ntws. 

Sir, — I  am  glad  to  see  that  the  important  question,"  How 
to  teach  Science  in  Schools  ?"  is  Ijcing  discussed  in  your 
Journal,  since  your  readers  are  qualified,  not  only  to 
understand  the  arguments  advanced,  but  also  to  give 
reasons  of  their  own  in  justification  of  their  views. 

Perhaps  it  may  be  allowed  to  one  wllO  huM  In^ 
science  in  schools  during  five>and-thirtyyeai«>«iid  isnew 
aboet  to  mire,  to  give  his  views,  so  fir  as  th^  can  be 
expensed- witWa  the  ihoct  apan  yoa  can  itSuii  Vau 

The  teicher  sltould,  t  thinh,  start  from  the  faft  that 
boys  are  good  observers,  and  bad  theorists.  They  are 
fond  of  observing  the  habits  of  animals,  and  delight  m 
anecdotes  respecting  them  ;  they  take  everj-  opportunity 
of  witncs.sing  and  performing  experiments,  not  forgetting 
those  of  the  fifth  of  November ;  their  tops,  marbles,  kites, 
and  squirts,  to  say  nothing  of  cricket  and  racket,  are  all 
experimental,  and  gratify  their  love  of  active  observation. 
I  oon't  know  how  it  is,  but  as  boys  grow  up  into  mce, 
they  become  worse  observers,  and  not  always  better 
xeasoners.  But  taking  it  for  granted  that  boys  love  ei> 
periments,  and  hate  the  explanation,  we  have,  I  tUdt  a 
clue  to  the  nature  of  the  ooy'a  mind  and  the  nlode  of 
operating  upon  it  in  the  way  of  scientific  teaching. 

The  leclurer  ought,  according  to  my  view,  to  adhere 
striftly  to  the  Baconian,  or  if  you  like,  to  the  Comtcan 
method  of  dealing  only  with  phenomena  and  their  laws. 
Let  him  say  nothing  of  theory  :  let  him  avoid  the  causesof 
things,  and  not  seek  for  the  origin  of  light  and  electricity: 
let  him  avoid  all  those  subtle  notions  connected  with 
heat,  and  the  convertibility  of  force:  let  him  eschew 
molecular  motions  and  molecular  changes,  and  never 
give  as  a  law  what  is  only  an  hypothesis. 

I  know  it  is  difficult  to  do  this,  because  our  knowledge 
advances  by  trying  what  we  suppose  to  be  tme,  by  wast 
we  know  to  bo  ttue.  This  ta  fair  woifc  tut  societies, 
transadions  and Joomals;  but  it  riioald  be  carefully  kept 
out  of  schools.  There  is  a  vast,  but  pleasant  field  for  the 
earnest  teacher  to  travel  over  with  his  pupils,  if  he  stridly 
confine  liimself  and  them  to  the  laws  of  phenomena. 

Science  is  constantly  engaged  in  solving  three  great 
problems —ist,  given  the  phenomena  to  find  the  law; 
and,  given  the  law,  and  some  of  the  phenomena,  to  find 
those  quantities  which  arc  to  serve  as  data  for  the  pre- 
di<flion  of  other  phenomena ;  3rd,  given  the  law  and  these 
data  to  foretell  the  phenomena.  Now  it  is  the  first  only 
of  these  problems  that  can  ever  be  completely  solved,  and 
it  is  this  only  that  we  should  introduce  into  schools.  If 
this  be  well  done,  it  will  lead  a  lew  ont  of  many  boys  to 
seek  out  at  a  later  period  tbe  meant  ftr  foUowing  up  the 
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EUdrte  Ligkf* — Atmnmum  Aronxi. 


iilbertwo.  They  may  even  do  to  to  mmm  «st«ttt  while  at 
Kbool,  if  the  mathematical  matter  hapiien  to  lympathiBe 

with  experimental  science. 

The  -  .ui  ,-  "i,  j!d  be  experimental  ;  only  the  simplest 
numtr.-.ii  J  >i .  bcin^  used.  The  leading  poinrs  should  be 
exhib'i'  d  n  clear  writing  on  a  large  sheet  of  paper.  The 
lefturet  should  guide  his  class  in  the  difficuU  art  of  taking 
notes,  and  every  boy  should  send  up  a  wrif  cn  -u  t  ount  of 
each  ic^urc.  This  will  not  only  tend  to  tix  the  teaching, 
bnt  will  give  the  boy  a  wholesome  exercise  in  writing 
English  about  what  be  knows,  intteid  of  the  ordinary 
wibje&  of  theaett  each  aa  *'  love  of  cooatty,**  tc^  of 
which  he  is  ignoiant. 

If  the  writteo  accouots  are  two  numerotis,  the  masters 

cofieAijw  thcBk  The  leftoRr  tiieald  be  deliberate  and 
dMad  m  hit  trttataace,  and  avoid  eloqfleDce  with  as 
nuch  horror  as  a  sensible  man  avoids  fine  writing. 

Moreover  he  vl  i  ild  encouraj;-  -i  pupils  to  ask  questions, 
and  to  rcqui;bi  Uie  repetitioi.  oi  .uchorsuclt  an  experi- 
sient. 

Much  more  might  be  said,  but  as  I  do  not  intend  to 
tMNMe  jea  with  a  loag  tetter,  I  conclude.— I  am,  &c., 

C*  ToKumoK. 

114^  Cellegs.  May  tfitb,  iM. 


MISCELLANEOUS. 


Electric  Light. — Some  recent  correspondence  be- 
tween the  Trinity-house  and  the  U»ard  of  Trade  shows 
that  the  electric  tii;ht  at  Dunfjeness  can  now  be  worked  by 
either  of  the  two  engines,  so  that  no  disturbance  occurs 
when  one  requires  repair,  the  services  of  the  high-class 
engineers  and  firemen  have  bi  i  n  1  pcnscd  with,  and  the 
Elder  Brethren  have  since  been  enabled  to  do  that  which 
the  connexion  of  the  men  with  the  trades  union  prevented 
-^vis<i  to  have  their  own  ordinary  keepers  trained  to  drive 
the  eaginet.  aa  wed  as  to  attend  to  the  lamps,  a  steady  old 
experienced  keeper  being  placed  at  the  head  of  the  esta- 
biiihment.  The  ma^eto-eledMe  afmnatut  thown  at  the 
Farit  Exhibition  preaeatcd  tevcral  laiprovemeiiu.  The 
working  by  either  of  two  macUaea  thowed  that  the  power 
or  the  light  can  be  dopllcated  in  thick  weather;  aad  the 
engines  were  utilired  for  working  the  pumps  of  an  airfog- 
tnirii.ii  t.  The  clcftric  light  was  compared  with  the  flash 
of  a  tiTbt-order  revolving  oil  apparatus  belonging  to  the 
French  authorities  ;  and  at  15  miles'  distance  the  Trinity- 
house  engineer,  Mr.  Oougla^ts,  estimated  the  power  of  the 
fixed  electric  light  at  twice  that  of  the  flask  of  the  oil 
light.  The  superiority  of  penetrating  po%ver  of  the  ele(Snc 
light  in  fog  was  shaken  by  some  experiments  made  by  the 
Rqval  Engineers,  but  it  tamed  out  that  this  result,  so 
dimtrent  from  all  other  experience,  arose  from  a  settle- 
ment in  the  wood-work  suf^Orting  the  eleAric  lens, 
^wri'*;  the  lent  to  be  out  ofitt  proper  position.  Since 
the  alteratioat  made  at  Oungeacia  the  light  then  has 
«Oilted  with  great  regulaaity  and  elBcenaP}  and  the 
Elder  Brethren  have  proposed  to  place  tboilar  lights  at 
the  South  Foreland,  Lowestoft,  and  Souter  Point.  The 
biiarJ  of  Trade  approve  the  extension  of  this  mode  of 
ilt-jniination  to  the  South  Foreland  and  Lowestoft,  but  at 
prusviu  suspend  their  decision  respecting  Souter  Point. 
ThL-  Committee  of  Elder  Brethren  who  attended  at  the 
Pans  Exhibition  say  : — "  As  far  as  the  eye  is  an  test,  the 
power  of  the  English  fixed  light  was  considerably  in  ex- 
cess  of  the  French,  and  when  both  machines  were  in  use 
and  there  was  a  good  current  the  fixed  beam  of  the 
Bngtiah  light  did  not  contrast  ur.favonrably  with  the  re- 
volving one  of  the  French,  the  flash  of  which  is  of  great 
power.  The  contrast  of  the  ele^ric  fixed  light  with  the 
fVeneh  fttat-oider  oil  dioptric  revolving  lij^t  wat  very 
n»rlwd»  indeed, the  oMW^bt  taU  to  pel  Om  otter 


out.  Bat  the  moet  beantlfnl  featoie  of  die  eledlrie  wet 

the  extraordinary  beam  it  gave.  It  shone  night  after 
night,  large,  steady,  and  lustrous  as  a  planet,  and  you 
could  see  in  the  darkness  a  beam  passing  as  far  as  the  eye 
could  see.  From  the  luwer,  with  the  light  at  our  back, 
it  was  very  marked,  and  quite  lit  the  hills  round  Paris. 
The  whole  hori/on  in  the  plane  of  the  light  showed  the 
white  beam,  and  at  the  distance  of  four  miles  it  shone 
upon  the  windows  of  some  houses,  making  them  appear 
to  be  lit  up.  By  extinguishing  and  relighting  quickly 
several  times  this  was  very  plain.  Altogether  the  light 
was  very  remarkable,  and  the  commtotee  are  glad  to  be 
able  to  report  tuch  an  advance  as  the  powera  m  the  light 
ahow  over  that  at  Dnngeness ;  indeed,  the  latter  ^ves  to 
theobeerver  noeoncciptiooof  wbattho  preteotone  it|  and 
it  it  tatialhAory  to  know  that  the  leaoh  of  five  yean* 
work  and  observation,  with  imperfect  and  ill  arranged 
apparattis,  has  now  borne  such  good  fruit,  and  that  as 
Engl.inJ  ...IS  the  first  to  test  and  adopt  this  .i-iJiiLt  to  the 
sourtth  ^1  lighthouse  illumination,  so  she  stiJ,  ;Li„.ns  her 
superiority.  It  is  due,  however,  to  Mr.  Holmes  to  say 
that  great  as  are  the  improvements  already  efferted,  he 
States  thst  he  is  c::':ii:'^i::i-  L.m  ^  i '  ,_;reatly  increase  the 
iUuouoating  power  before  the  present  apparatus  is  re- 
creeled  at  a  ] 


A  Telegraph  Feat. — At  an  early  hour  this  morning 
(Feb.  i)  the  wires  of  the  Western  Union  Telegraph  Com- 
pany from  San  Francisco  to  Plaister  Cove,  Cape  Hreton, 
and  the  wires  of  the  New  Vork  Newfoundland,  and  Lon- 
don Telegraph  Company  from  Plaister  Cove  to  Heart't 
Content,  were  conne&ed,  and  a  brisk  conversation  com- 
menced between  these  two  continental  extremes.  Com- 
plimenta  vrete  then  passed  between  San  Francisco  end 
Valcntia,  Irdand,  when  the  latter  announced  that  a 
meteage  wat  Jott  then  hdng  received  from  London 
diicA.  Thit  was  anid  at  7^0  a.m.,  Valentin  time,  Feb.  t. 
At  7.21  a.m.,  Valentia  time  the  London  meisige  was 
started  from  Valentia  for  San  Fransciso ;  passed  through 
N'c'.v  Viirl.:  .it  1'  i  j  :\  in..  New  Ynr":  ii:i:r  ;  was  rcce  ved  in 
hail  i  i.iiici.'il.o  at  11.21  p.m.,  Sau  1  luacisco  time,  Jan.  31, 
and  was  at  once  acknowledged — the  whole  process 
occupying  two  minutes  adual  time,  and  the  distance 
traversed  being  about  14,000  miles!  Irirncdiately  after 
the  transmission  of  the  message  referred  to,  the  operator 
at  San  Francisco  sent  an  eighty-word  message  to  Heart's 
Content  in  three  minatea,  which  the  operator  at  Heart's 
Content  repeated  back  in  two  minutes  and  fifty  seconds. 
Distance  about  5,|000  taHn^H.  Y,  ywnuU  tkt 
TtUgrapk, 

Aluminium  Bronxe. — M.  Evtafd,  fn  order  to maanfiio* 
ture  aluminium  hronse,  does  not  comUne  coppw  and 
aluminium  diredly  together.  He  makea  use  of  a  bind  of 

frig  iron  containing  altmiinium.  Thia  ia  liamlf  heated  to 
osion,  when  copper  ia  added  to  the  melted  mass.  AIu. 
minium,  having  more  affinity  for  copper  than  for  iron, 
abandons  the  latter  and  combines  witn  the  copper.  After 
the  entire  mass  has  been  well  stirred  it  is  allowed  to  cool 
slowly,  so  as  to  permit  the  aluminium  bronze,  w  hich  is 
denser  than  iron,  to  find  its  way  to  the  bottom  of  the 
crucible.  The  same  process  may  be  employed,  according 
to  the  author,  to  obtain  a  bron/e  of  hilicium.  Indeed, 
the  affinity  of  copper  for  silicium  is  energetic  enough  to 
induce  M.  Evrard  to  try  this  method  for  separating 
silicium  from  pig  iron  by  adding  a  pteper  qnantiiyof 
copper.— ^Mim^en  Artitmt. 

"  Essay on  Coal,  delivered  in  1858,  by  an  Oxford 
candidate  to  the  examiners  at  Cheltenham  Coal  is  a. 
black  mineral.  The  w.iy  they  produce  it  is  this;  Filtt 
they  dig  a  large  pit  in  the  earth.  Then  they  cut  down  a 
quantity  of  timber  and  put  it  in  the  pit,  and  cover  the 
whole  with  peat.  Then  they  burn  the  timber.  After  it  bat 
been  burnt  once  it  becomet  charcoal,  and  out  of  the 
charcoal  thqr  nahe  pjgrgm  gat,  with  whidi  we  light  our 
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Alcohol  firom  Wood. — In  the  process  of  making 
paper  from  woodt  round  disks  of  wood  are  first  subjedled 
to  the  aAion  of  kydntcUoric  acid  to  dissolve  ont  the 
spongy  cellulose.  This  latter  has,  on^  Istdy,  been  a 
waste  product,  but  is  now  converted  into  alcdhol  in  this 
V  i\  The  wood  is  boiled  for  twelve  liours  in  hydro- 
cVi.  ric  aLid,  diluted  with  ten  timen  its  volume  of  water, 
riu-  atid  liquid,  which  is  charjfcd  with  grape  sugar  formed 
I'ioin  the  spongy  cellulose,  is  tlicn  withdrawn,  tijc  excess 
of  acid  saturated  with  lime  or  chalk,  and  a  mijuII  quantity 
of>eastis  added,  the  temperature  being  kept  at  about 
6S  I'ali.  rermentatiotl  bouii  ensues,  and  when  bubbles 
of  carbonic  acid  gas  axe  no  longer  evolved,  the  liquid  is 
distilled  to  obtain  the  alcohol. 

Phoqphorus  in  Itoik— The  rtmarlcaUe  detcriofating 
cffeAs  of  phosphorus  in  iron  formih  a  cnrioas  and  striking 
illustration  of  Lord  Palmcrstorfs  definition  of  "dirt" — 
matter  in  the  wrong  place.  The  Colliery  Guardian  says  : 
"The  phosphorus  in  Cleveland  iron,  which  so  seriously 
reduces  its  value  in  the  market,  and  renders  it  ncccss.iry 
to  bring  iron  from  either  districfts  to  mix  with  the  iron  of 
the  district  in  the  puddling  furnaces,  and  to  use  the  ores 
of  other  districts  to  mix  with  its  own — would,  it"  exlra<fled, 
even  in  its  lowest  priced  form — as  a  manurial  ingredient — 
be  worth  at  least  £66  per  ton  ;  as  one  ton  of  pnosphoms 
is  equal  to  3  tons  5  cwts.  of  phosphoric  acid,  or  4  tons  10 
cwtR.  of  the  highest  (|ualities  of  Pataeonian,  or  seven  tons 
of  Peruvian  guano.  There  is  theremre  a  tolerably  good 
maigin  for  working  expenses  if  the  process  by  which  the 
phosphorus  is  extiaAea  is  carried  oat  on  tolerably  ceooo- 
micai  principles.  For  instance,  iron  which  is  now  worth 
47s.  per  ton,  when  containing  one  percent  of  phosphorus, 
would,  if  freed  from  this  element,  be  worth  at  least  as 
much  as  hannatite  inm,  or  say  54B.  per  too." 


CONTEMPORARY  SCIENTIFIC  PRESS. 

Oadir  tU«  bri.lin:  I'-  U  ti-.U-n.!"  !  t.i  irl<rt  the  title.  >  f  all  tfic  rTi>-m:<-Kt  iMpcn 
•hlch  11*  )i  iili-(ir  l  In  t!i.  ].-ini-!Ti«l  hrii.nlill'  i"  rl  "li'  i.' il  ■  r.mllrn'ul 
AllldM whkti  »n  mwlr  rvprlnti  or  alMUacti  ul  piiiK't.  altiMdy  nnUcnt  will  to 


DuUdiii  lit  la  Soci'ti  Chtmiifut  dt  Paris. 

December,  iBCy.  , 
BoimOOVIIWOir,  "  An  tmprovcfflctit  in  Saponifyini;  Fats."  Martim 
"  Ob  the  PrsfiMStiim  of  AlUwiM  irain  tha  other  Cokmrinc  Matter* 
extraaed  from  QaraKiM."    J.  PaasM,  "A  new  AaiUM  Black 

IHiigler's  PolylttluHtehts  Journal. 
Janusry.  1W8. 

F,  VaSSPNTBAPr. '•  On  tlif  I':ic(firo-depn^iti<jn  of  Iron  in  a  Solid 
Pona."  FoKTMANN.  "  On  the  1  hc"r>'  of  ihc  V'r'jccBSof  KoantiiiK  Iton 
pyrites.*  K.  Ukimulvk.  "Un  Uinitconaphlhol,  a  new  Colourinc 
Matter  eitraacd  from  Naphthalene."  P.  Alfsaiss,  *<Ok  J.  A. 
Schlumbrreer'i  Method  of  obtainina  a  Green  Dire  ham  ToMiiBC." 
J.  VON  Licuio, "  On  the  Nutritive  PfapcitieaatUadMMed  Fhwr  and 
ufcrmcnted  Dread."  On  the  Vm  «f  ChcBiical  PcoduAs  ia  tbe 
ManufsAure  of  Bread." 

giUMUt it  tji  Sccu  t.  d'icncoungtmaa. 


December,  tbfiT. 

B.  PstiooT,  On  Smc's  Notee  on  the  Celearing MMtsrs  in  ase  at 

Keachitel  for  Dyeing  Fabrics,  and  on  the  Use  of  silicate  of  Soda  for 

Dyeinp."    DewAS,  "  On  the  I'se  of  Tartaric  Acid  for  Dyrlni:  "  F- 


pELicoT,  "  On  the  U»e  of  Garancine  for  D>einj;."  Tiuiiui.  "On  .i 
turn  Bitter  Principle  ettraaed  from  the  Bark  of  the  Uaael,  to  b«  used 
as  a  Sabstiisle  fsr  Qniniiw.* 


ROTES  AND  QUERIES. 


Blejching  Woollen  Rags.— Theie  are  mo»l  efTeflually  bleached 

&tliaapplicatiiin  uf  iulphur.'un  acid.  Of  tt'ursc,  in  m»ny  inalancer, 
BOiour  of  the  rafcs,  !.  jrp*"i"K  '"nie  to  bcloiiR  to  the  clau  ol 
dyad,  sr  primed  i:oodi,  «IU  be  also  <i7^ir0yed.  Chlorine  cannut  be 
mcd  for  tait  purpuae.  for  two  reasom—flrM,  because  it  canae*  woollen 
and  silk  fabric*  to  become  yellow;  and.  5ccondly,  u  impairs  the 
atrciii;th  nf  the  fibre,  bv  cnterin);  intn  i.l:cmic.il  ci>iiil".n.ilion  with  the 
wool,  silk,  and  olher'aimilar  aubstancca  of  animal  origin;  as,  for 
instance,  ipanse.  aaioul  8«t.  iMagtaes,  *c.i  aU  «f  which,  if  nqaifiag 
Ucacbifls,  arelleached  by  sulphnnms  aciA^r.  A.  h. 


Lcpidolite. — Vour  cnrrckpondrnt  can  utilise  his  Ifpidoiitc  by 
exlra<line  lithium,  rubidium,  caesium,  and  thallium  from  it.  The 
foll«l»ia<  piveeM  will  aaswer  well  on  a  large icalc:— Fuse  the  mineral 
at  a  rMlieat,  pour  it  into  cold  water,  pnlvcrite  and  wash  it.  treat 
the  washed  mass  to  twice  its  wcipht  uf  hyc*ri>chl(iric  acid.  After 
teveral  hours'  boilir.,:;,  scp.ir:itc  tht  (;ri-.iicr  part  of  the  iilica,  add  nitric 
acid  and  protoxide  ol  iron,  and  precipitate  by  carbonate  of  aoda,  Iba 
solution  being  made  so  weak  that  the  carkonaM  of  litlria  will  act  bs 
thrown  down.  After  evaporation  in  this  way  in  an  {ran  veaael,  to 
separate  more  carbonate  of  magnesia,  r.,Ttur,ite  with  It,  't  th!  ric  acid 
and  add  the  proper  quantitjr  of  chlon;  platuuic  t  i  j  t  •  i  r  ,  i  i  [--c- 
cipitate  all  the  rubidium,  ca;sium,  and  thallium.  The  filtered  liquid, 
c>:nt.iining  an  execs*  of  platinum  and  litkia,  is  treated  with  solphii* 
rrttcd  hydrogen  to  separate  the  platinum,  then  concentrated  and 
treated  with  the  carbonate  of  soda  to  precipitate  the  carbonate  of 
lithia.  By  this  method  looo  parts  of  lepidollte  will  j-ive  78  parts  of 
ctrbunatc  of  lithia,  6-5  parts  of  chloride  of  rubidium  and  ca-sium,  and 
J  6  partb  of  thallium,  supposing  the  operation  to  be  continuous.  The 
.iclvantagc  of  tbit  proceu  consists  in  the  direct  fusion  of  the 
mineral,  and  any  be  appUsd  to  all  Uthiaa  aieaa^  llaMurac- 

TUI 


MEETINGS  FOR  THE  WEEK. 


Fsalsr,   Oa  tte  Dsmlop> 


MOMDAV.— Royal  r,en;:raphical,  Si. 
TuesDAT.— Royal  Institution,  3.  Dr.  II. 

mcnt  o<  Animus." 
WcDNESOAV,— Society  of  ArtS,S. 

THCRSDAv.-Royai  in*tiivitoa,st  Piet  OtBat, "  On  Astiwwaqr* 

  Royal.  SI. 

  Kojal  bkicicty  Club,  6. 

  Pbilosopbical  Club,  6. 

FaiCAr.— Roral  Institution,  9.  W.  E.  H.  Lecky,  Baq., 

ffucncc  I'f  Imacinatipn  upon  History. 
Satlhuay.— Riiyal  Institution,  j.    Prof.  Grant,  •'  On  Astronomy." 


■On  Ibe  la- 
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ON  THE  PROPOSED  WATER  SUPPLY  FOR  THE 
METROPOLIS.* 

By  EDWAKO  FRANKLAND,  Ph.D.,  F.R.S. 
PrafcMOT  at  ChMBittiy,  Rojral  IsMitutloa. 


Out  of  every  thousand  reoplc  existing  upon  lliis  planet 
at  the  present  moment,  three  live  in  Londoi^.  Any  mat- 
ter, thLTefore,  which  intimately  concerns  the  health  and 
comfort  of  this  vast  ma!«s  of  humanity,  cannot  but  merit 
carncM  attention ;  and,  moreover,  if  that  matter  be  con- 
Bcded  with  scientific  research.  I  feel  sure  that  the 
members  of  tbU  Inititation  will  require  no  apolog}'  even 
tat  its  being  brought  ander  thdr  oetice  a  wscond  tune. 

A  year  ago.  I  dBKOuned  to  you  about  the  chemical 
considerations  respeding  the  present  Metropolit.nn  Water 
Supply,  and  I  mentioned  the  five  schemes  then  proponed 
to  remedy  its  obvious  and  serious  defeats — excessive  con- 
tamination with  scwagf,  and  great  hardness-  the  first 
rendering  it  unfit  for  dnnkinj;.  and  the  second  disqualify 
5n^  it  to  .1  certain  extent  for  washing;  and  clcinsinj; 
purposes.  Those  schemes  to  which  I  alluded  on  the  last 
occasion  were  the  following:  First,  the  sources  of  the 
Severn,  proposed  by  Mr.  Bateman  ;  second,  the  Cumber- 
lajnd  lake«»  proposed  by  Messrs.  Hemans  and  Hassard  ; 
thMt  the  Thames  water  filtered  through  the  Bagshot 
Miida«  aoggeited  by  Mr.  Telford  MacneiU;  fourth,  ex- 
tenaiiftt  KaervDita  construded  near  tha  aouicei  of  tho 
Thunea,  the  scheme  of  Mr.  Baily  Dentoii ;  and  the 
waters  flowinc  down  the  slopes  of  the  Derbwshin  and 
Staffordshire  nills,  proposed  to  be  hRMIgM  lo  the 
Metropolis  by  Mr.  Remington. 

At  that  time  the  quality  of  the  waters  obtain.-sble  hy 
any  of  these  schemes  had  been  but  iiitle  in\esti';a*.eii, 
and  that  remark  still  applies  to  the  last  three  scliemes. 
But  in  the  interval,  the  water  yielded  hy  the  two  first- 
named  distriifls  has  been,  at  the  instance  of  the  Royal 
Commission  on  Water  Supply,  submitted  to  a  searching 
chemical  investigation  by  Dr.  Odling  and  myself,  and  I 
am  therefore  enabled  on  the  present  occasion  to  speak 
with  confidence  a*  to  the  qoalitx  of  the  water  from  both 
these  distriAs. 

There  are  also  one  or  two  pdats  of  general  8cienti6c 
interest  which  have  been  brau^  to  light  divlwE  tiUs 
inquiry,  and  which  I  also  propose  to  touch  opon These 
are,  first,  the  curious  effe^  of  detritus  from  mines  upon 
the  quality  of  the  water  with  which  it  is  mixed  -,  and 
secondl) .  the  i  onditions  which  detanBllie  the  aAtOD  Or 
non-adion      -.vatcr  upon  lead. 

Durinp  the  past  year  the  processes  of  water  analysis 
have  undergone  .1  complete  revolution.  It  is  one  of  my 
duties  to  report  monthly  to  the  Ke;,'istrar-Cjcneral  upon 
the  quality  of  the  Metropolitan  waters,  and  in  carrying 
out  this  work  I  found  the  methods  of  water  analysis 
hitherto  employed  so  untrust^vorthy  as  to  render  an 
almost  entire  remodelling  of  them  absolutely  necsasaiy. 

I  popose,  therefore,  fint  to  glance  ^onW  at  some  of 
the  innovations  which  have  bain  made  in  this  biandi  of 
cheosical  analyaia.  Wh«i  water  ia  lo  be  snhmitied  to 
chemical  examiBatioB,  it  Is  of  the  utmost  importance  to 
have  a  sufficient  and  well-collefled  sample.  On  this  oc- 
casion the  completeness  of  the  investigation,  as  regards 
the  two  proposed  schemes,  has  been  very  materially 
assisted  by  the  judicious  choice  of  samples  supphed  by 
Dr.  Pole,  P.ILSh  who  weot  down  to  tha  distndks  and 
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coHcdcd  the  samples  which  were  afterwards  submitted  to 
chemical  analysis  by  my  colleague  and  myself 

The  first  thing  to  be  determined  in  a  water  analysis  is 
the** total  solid  impurity,"  as  it  is  termed,  i^.  the  total 
amount  of  solid  matter  with  which  the  water  has  been 
contaminated  since  it  was  submitted  to  the  natural  pro* 
cess  of  distillation.   This  quantity  of  solid  impurity  la 
determined  by  taking  a  known  volume  of  the  water  and 
evaporating  it  down  lo  dryness  in  a  previously  weighed 
platinum  vessel.   The  solid  impurity  contains  both  or- 
ganic matter  and  inorganic  or  mineral  matter.    The  most 
important  of  these  two  classes  of  substances  contained  in 
the   solid    residue    is    undoubtedly    the  organic  matter. 
Now,  even  at  the  present  moment,  the  actual  weight  of 
this  organic  matter  cannot  be  determined  by  chemical 
analysis;  in  fatft  there  is  no  process  known  to  science  hy 
which  its  weight  can  be  even  approximately  estimated  ; 
but  it  is  possible  to  determine,  in  a  given  bulk  of  water, 
the  quantity  of  the  two  principal  constituents  of  this 
organic  mailer,  vis.  the  carbon  and  nitrogen  which  enter 
into  its  composition.    For  this  purpose  a  separate 
quantity  of  the  water  is  evaporated  down  to  dryness ;  but 
in  this  case  the  process  is  conduaed  in  a  glass  vessel, 
and  before  evaporation  the  water  is  mixsd  with  sulphur- 
ous acid  in  order  to  expel  the  carbonic  acid,  which  is 
partly  dissolved  in  the  water  and  partly  combined  with 
lime  and  maRnesta.    Other  precautions  also  have  to  be 
taken,  but  I  hesit.ite  to  enter  into  the  details,  which  I 
fear  would  only  weary  you.     However,  1  think  that  it  is 
desir.ible  just  to  show  you  the  general  plans  on  which 
the  determination  of  the  organic  carbon  and  nitrogen,  in 
the  residue  thus  obtained  by  evaporation  in  the  glass  dish, 
is  effeded.    The  operation  ia  performed  in  the  following 
manner :— The  contents  of  the  glass  vessel  are  very  carc- 
fiilly  acraped  oat  and  rubbed  off  the  sides  of  the  vessel  by 
a  substance  known  as  chromate  of  lead,  a  finely  powdered 
somewhat  gritty  malerial,  which  very  completdy  efeAs 
this  objea,  and  enaMea  us  t»  transfer  the  water  restdne 
gradually  into  a  piece  of  hsid  Bohemian  glass  tube 
closed  at  one  end.   This  tube  IS  dien  filled  up  to  within 
about  four  inches  of  the  mouth  with  coarsely  granulated 
oxide  of  copptT,  and  upon  that  is  placed  a  small  quantity 
of  bri;;ht  metallic  copper  to  decompose  oxidised  compounds 
of  nitrogen.     The  tube  is  then  laid  in  a  gas  furnace, 
called  "  the  combustion  furnace.'"      Before  combustion 
commences  the  entire  tube  is  made  perfectly  vacuous,  all 
the  air  is  pumped  out  of  it,  so  as  to  get  rid  of  the  atmo- 
spheric nitrogen  which  would  vitiate  our  result.    This  is 
done  by  means  of  a  mercurial  pump  invented  by  Dr. 
Sprengel,  by  means  of  which  we  can  extraA  almost  the 
last  trace  of  atmospheric  air  contained  in  the  tube.  The 
latter  is  then  gradnally  heated  to  rcdnesa*  dniing  vidiieh 
■process  the  carbon  and  nitrogen  of  the  organic  matter  in 
the  water  residue  are  converted,  the  first  into  c.nrbonic 
acid  gas.  and  the  second  into  nitrogen  and  nitric  oxide 
gases.      From    the  volume  of  each   of  these  gases  the 
weights  of  carbon  and  nitrogen  can  be  calculated  with 
great  precision.    (Expermient  perf[)rmed.  1 

Nmv  the  nitrogen  in  the  result  of  the  analysis  is  also 
derived  from  any  ammonia  present  in  the  water,  and  it  is 
therefore  necessary  lo  determine  how  much  is  due  to  that 
source.    This  estimation  of  ammonia  is  perhaps  the  only 
raj>id  and  easy  process  connected  with  water  analysis 
which  may  at  the  sMttS  time  be  regarded  as  satisfadory. 
For  these  simple  praeeaees  of  analysis  when  thmy  come 
to  be  rigoroQ  Sly  tested  generally  prove  to  be  very  incorrea ; 
but  this  ha<(  survived  the  test  of  experience,  and  is  capable 
of  determining  the  result  with  great  precision  and  readi- 
ness.   I  have  here  five  glass  cylinders.    The  water  in  the 
first  contains  no  ammonia  at  all  ;  the  second  cor.tains  a 
certain  small  quantity  ;  the  third  tw  ice  as  much  as  the 
second;  the  fourth  three  limes  a4>  much,  and  the  fifth 
four  times  as  much  as  the  second.    To  each  of  these 
vessels  I  shall  now  add  an  equal  volume  of  a  test  solution, 
which  strikes  a  peculiar  yellow  or  orange-yellow  colour 
with  the  ammonia  in  the  vessels.  Tbi|  is  known  as 
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Nes&ler  test,  having  been  invented  by  a  German  chemist  of 
that  name.  (The  experiment  was  performed,  the  water  in  the 
four  laM  ve&scis  anuming  differant  ahades  of  orange 
cokwri  in  proportion  to  the  quantity  of  anmooia  con* 
taiaed  in  toem;  die  water  in  the  first  vend  remaining 
colourless.) 

Now  \\c  have  still  one  other  procef^s  at  which  it  is 
necessary  to  f^lancc  for  a  moment,  siz.  —  the  process  for 
clctL-rniinin;;  tl'.c  nitrogen  existing  as  nitr.Ttcs  and  nitrites. 
It  is  called  combined  nitrogen,  but  it  is  not  orf;anic  nitro- 
gen, allhoL;|-;h  it  lias  in  most  cases  been  den  veil  friim 
organic  matter.  The  water  residue  nseJ  for  the  deter- 
mination of  the  amount  of  solid  impvirity  :s  dissolved  in  a 
small  quantity  of  water -,  sulphate  of  silver  is  then  added, 
by  whicli  tlie  chlorides  are  converted  into  sulphates.  The 
resulting  liquid,  after  filtration,  ia  transferred  to  the  upper 
part  of  a  glass  tube  filled  with  mercury.  It  requires  to  be 
mixed  «rith  rather  more  than  tta  own  weight  of  ■ulphmic 
acid,  which  is  introdvced  in  the  aasne  way.  It  it  then 
only  necessary  to  shake  up  thia  mixture,  the  mouth  of  the 
tube  being  closed  with  the  thumb.  Very  soon  the  mercury 
bej;ins  to  ad  on  the  nitric  acid,  converting;  it  into  a  colour- 
less permanent  f,'as  tailed  nitric  oxide,  which  only  requires 
to  be  measured  in  order  to  ditcrminc  the  amount  of 
nilrogen  originally  present  in  tlie  water  in  the  shape  of 
nitrites  and  nitrates. 

There  is  only  one  other  determination  I  will  trouble  you 
with,  and  this  I  do  priniipally  for  the  purpose  of  intro- 
ducing: M  v:  ur  notice  a  very  ingenious  piece  of  apparatus, 
aoapt  L  I  n  of  the  Sprengel  pump,  which  has  just  been 
contrived  by  my  aasistant,  Mr.  McLeod.  It  is  designed 
to  cxtraA  the  giuet  which  are  dissolved  in  waters.  By 
this  instrument  we  can  not  only  measure  the  whole  of  the 
gases  present  in  the  water,  but  wc  can  determine  how 
much  of  the  eases  can  be  expeHed  at  the  ordinary  tem- 
perature, and  how  much  more  will  come  oft  when  you 
boil  the  w  ater  jii  x:acuo.  Th:sr;as  is  then  submitted  to  the 
usual  LT.dioinetrical  investif;at;i)n,  to  ascertain  the  quantity 
of  carbonic  acid,  nitroj^tn,  atid  oxv^eii — the  three  g.i;  cs 
which  almost  invariably  oC4.u£  in  the  wateis  subuuiicd  Xo 
analysis.    (Apparatus  shown  at  work.) 

Now  11  IS  not  nece^san-  for  mr  on  the  present  orca<!ion 
to  go  at  all  into  the  details  as  regards  the  Fouices  of  the 
two  proposed  water  supphes  for  London.  This  I  did  on 
the  former  occasion  pretty  fully.  I  will  only  refer  you  for 
a  moment  to  the  large  map  before  you,  which  shows  the 
diatrids  from  which  the  supplies  would  be  taken  and  the 
course  of  the  conduits  to  the  metropolis.  By  the  Welsh 
scheme,  the  water  w««ld  be  ooiUcaed  on  the  elopes  of 
Cader  Idris  and  PIjrnKnunoa,  from  whence  it  would  be 
brought  by  a  conduit  to  within  to  miles  of  London,  where 
it  would  be  stored  in  reservoirs  400  feet  above  high-water 
mark.  The  other  scheme  proposes  to  bring  the  water 
from  the  lakes  of  Cumberland,  past  .sc\etal  lar^'e  towns, 
laying  under  contribution  the  Bala  Lake,  in  Wales,  if 
necessarj'.  and  the  combmed  \\  aters  would  then  be  brought 
to  the  metropolis  after  distributing  a  certain  amoitnt  to 
the  large  towns  on  their  route. 

It  is,  perhaps,  necessary  just  to  say  a  word  or  two  in 
order  to  disabuse  >'our  minds  of  the  idea  that  tbeie  schemes 
are  intended  to  infli^  any  injury  upon  the  present  water 
companies.  Ampile  provision  is  made  in  these  schemes 
fot  ue  complete  compensatioii  of  the  existing  companies, 
and  the  only  conceivable  miidiier  in  this  respcd  which 
can  be  done  by  the  adoption  of  one  scheme  or  the  otbeft 
would  be  the  abolition  of  certain  Boards  of  DiicAors  which 
now  exist,  for  the  administration  of  the  aflaiia  of  the  eight 
or  nine  companies  which  supply  London. 

Theseschemesarcoftourse  verycostly.  It  cjuite  staggers 
one  at  first  to  think  of  the  amount  it  is  )M(>poseJ  to  expend 
upon  them.  Thus,  Mr.  Hatcman's  sciieiiie.  which  is  to 
bring  water  from  the  mountains  of  North  Wales,  is  calcu- 
laMd  to  cost,  for  a  supply  of  220,000,000  gallons  per  day, 
die  sum  of  ;j^I0|8S0,00o ;  whilst  the  scheme  for  oringing 
water  fiom  the  laluM  of  Cumberland  ie  put  down,  for 
S5e,flee«ooo  fiUeu  *  4ajp>  at  £ii,spofiQo.   Now  these 


are  startling  figures ;  but  I  ima^ne  that  all  we  have  to 
look  at  is  the  simple  qutttion,  How  mueh  shall  we  have 
to  pay  for  the  water  when  these  sehMMea  are  carried  out? 
If  you  go  into  that  matter  you  will  find,  according  to  the 

calculations  of  the  engineers — I  will  not  say  tney  are 
always  to  be  implicitly  relied  upon,  perhaps  a  certain  per- 
centage must  be  allowed^ — but  taking  tlieir  calculations  a* 
correct,  it  actually  follows  tb.at  alter  compensating  the 
:  existing  companies,  and  after  expending  this  mormons 
amount  upon  the  works,  w  c  shall  be  supplied  with  this 
1  very  pure  water  at  a  less  cost  than  that  which  we  pay  at 
1  the  present  moment.  We  pay  at  present  .nhnut  is.  5^.  in 
the  pound  of  rent  for  water.  By  Mr.  Baternan's  scticmc 
we  should  be  charged  a  domestic  rate  of  rod.  m  the  pound, 
or  twO'thirds  of  what  we  now  pay,  plus  a  public  rate  of 
2d.  Messrs.  Hansard  and  Heman's  scheme  would  be  met 
by  a  domestic  rate  of  is.  id.  in  the  pound.  Now  I  thinly 
if  wc  are  adhially  to  be  faincra  by  this  tiansadion,  the 
enormous  sums  necetsanr  to  b«  expended  on  these  works 
need  not  frighten  us,  and  need  not  prevent  us  from  taJdog 
them  into  our  serious  considention. 

I  I  '  ;  list  pause  for  a  moment  to  consider  the  purely 
niecliaiiicai  relations  of  the  proposed  to  the  present 
Metropolitan  supply,  because  this  w  ill  somewhat  help  you 
to  comprehend  how  it  is  that,  having  expended  all  this 
money  upon  the  works,  we  .shall  still  have  w  ater  cheaper. 
In  the  first  place,  e\ery  gallon  of  water  which  is  now  de- 
livered in  London  has  to  be  pumped  up  from  nearly  the 
sea  level,  to  an  average  height  of  about  230  feet.  Then, 
again,  the  present  supply  is  intermittent;  the  proposed 
will  be  constant.  With  regard  to  the  pumping  part  of 
the  procc&s,  that  in  the  proposed  scheme  would  be  re- 
placed fay  the  work  of  gravitation.  The  ^gantic  and 
magnificent  engines  employed  at  the  present  moment  is 
London  for  raising  this  vast  volume  of  w  ater — toO^OOOiOOO 
gallons  daily — are  painful  for  the  philosopher  to  contem- 
plate. You  ha\e  here  a  stupendous  waste  of  power  cm- 
ployed  in  dping  over  again  an  amount  of  work  which  was 
previously  executed  for  us  gratuitously.  The  sun,  in  his 
r.fodigalUy  of  pow  er,  tlings  up  far  above  the  cross  of  St. 
Paul's  this  daily  supply  of  loo.ooo.ono  gallons,  and  we,  in 
our  imbecility,  allow  it  to  soil  itself  by  flowing  down 
again  nearly  to  the  level  of  the  sea,  and  then  we  ere& 
immense  pumping  engines  and  expend  2cki  tons  of  coal 
d.iily  to  raise  this  water  a  fraAion  of  the  height  from 
which  we  had  previously  allowed  it  to  fall.  All  this  will 
be  saved  by  the  proposM  schemes. 

Wc  talk  of  the  exhaustion  of  our  coal  fielda  and  of  the 
neoesaity  of  conserving  our  supptyaa  mueh  as  poaaible» 
and  although  the  amount  thus  saved  would  make  but  a 
poor  figure  in  Mr.  Jevons's  100.000,000  tons  a  year,  yet 
this  IS  a  kind  of  work  which  can  be  done  better  by  solar 
heat  than  by  the  action  oftodl;  and  it  is  not  very  often 

that  we  .I're  thus  able  to  substitute»  With  advantafs, 

natural  for  .irtiiiciai  iorce. 

Now  with  regard  to  the  qualit\'  of  these  waters  which 
it  is  proposed  to  bring  to  London,  you  have  in  the  follow- 
ing tables  a  comparative  statement,  showing  the  results 
obtained  by  the  analysts  of  the  proposed  Welsh  and 
Cumberland  wataiB,  and  of  tiic  pieient  Ifetropob'taa 
water  supply : — 

Tabmi  A.^-JU$iittt  of  AHotytis  of  Welsht  Cumberland^ 
MM  London  WaUn. 
100,000  Pasts  nr  W.^thr  gave— 

.\lrnn.  .Mrjn.  Mcjn. 

Total  solid  impurity    ..    4-^55  474  32-66 

Organic  Carbon  460           "276  '270 

Urg.ini(;  Nitrogen  . .     ..      'O06          *OIO  '025 

Ammonia                          *go3         -OOS  'OOJ 

Nitrogen  as  Nitrates  and  ^ 

Nitrites                      ,     °'7           009  '323 

Total  combined  Nitrogen      025         -021  -334 
Ptevious  sewa^eor  ma-l     .,6  amo 
nvi«  contamtnauon    J    ^'  . 
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Htrdaett..  .. 
Line 
HagoetU 
Pouih 

Soda      . .    . . 

Sulphuric  Acid 
Carbonic  Acid 
Silica 


WCttK.  CVMBIRMlin. 

LORDOM. 

Uaaii. 

Ken. 

Mesa. 

'*4 

t'i 

«o"i3 

*599 

1*113 

9*832 

'272 

•890 

"felt 

•851 

•679 

•532 

I  000 

•qCq 

3674 

•201 

■691 

7187 

•254 

•'33 

•834 

•876 

•490 

1-480 

Tabi-s  B.-~-Anal)-$is  0/  London  Waters,  1867-68. 

100,000  PA»T*  C9  WAtUi  eONTAINED-^ 

Previous 

Total  Solid  Organic  Organic  Senate  Con-  Hard- 
tnipurity.    Catbon  Nitro(ei).  UMinatioii.  new. 


Mem.     Mna.     Mnm.  Mnn- 


»867 

Jan., 

Feb. 
Mar. 


1868 


T867 
Jan., 
Feb, 
Mar: 


Rivsit  LCA. 


1867 

Feb. 

Mar. 


Kent  Co. 


3J"4 
30'o 

275 

331 
32-6 

287 

44'8 

70*2 


■J72 
■J99 
•339 

'2l6 

•196 
•131 

•244 


2*13 

•081 

•093 


•o!3 
■04ii 

•043 
.028 

•005 
*oi9 
•031 
<OI0 

'002 

•013 
•013 

•029 


J  06  2 
3150 
3010 
2388 

i6it 
3030 
3320 

3619 

3770 
5330 

3680 


ig-3 
17  3 
193 
19-3 

193 
31-6 
20'5 

»9S 
25'6 

26'2 
30-0 
323 


The  quantity  of  the  solid  impurity  contained  in  a  water 
is  a  \x-r)' important  matter,  apart  from  the  consideration 
of  the  quality  of  the  substances  which  compose  this  im- 
purity. Waters  leaving  a  small  amount  of  residue  upon 
evaporation  are  usually  well  fitted  for  domestic  use. 
They  are  invariably  the  best  for  manufaAurin^;  purposes. 
M  tbey  eStA  a  giemt  taving  ia  heat  when  used  for  steam 
fcotlera.  I  wu  ohowtt  tlie  other  day  some  cakei  of  carbon- 
ate of  limot  a  qaaiter  of  aa  iacb  thick,  which  had  been 
remoned  fnm  a  locomotive  boiler  at  the  DeptilDnl  Railway 
Station,  in  which  they  had  been  formed  in  forty-eight 
hours ;  through  this  substance  heat  passes  with  extreme 
slowness,  so  th.it  a  considerable  quantity  of  fuel  is  wasted. 
It  '.v  iU  be  seen  t'rom  the  first  of  ll;c  abov  e  tables  tbat,  on 
an  average  of  al  1  the  samples,  the  total  solid  impurities 
amo-jnt  in  the  two  schemes  to  ^bout  i-jth  of  those  in 
the  present  \\  atcr  supply  :  but  if  we  might  venture  to  tskc 
the  water  iq  the  proposed  large  storage  reservoirs  as  equal 
in  this  respeA  to  (he  water  now  stored  in  the  lakes,  it  would 
be  about  i-ioth  oftbat  which  is  found  in  London  waters. 

Now  this  solid  residue  is  partly  mineral  and  partly 
organic.  Let  us  glance  first  at  the  oi^nic portion.  This 
organic  matter  preaent  io  the  origina]  water  may  be  either 
Uvin^  or  dead.  The  dctedion  or  the  femor  daMof  im* 
paribea  belongs  more  to  the  province  of  the  nataraliat 
than  to  that  of  the  chemist ;  but  it  may  be  remarked  in 
passing,  that  this  form  of  organic  impurity  must  necess- 
arily be  in  suspension  and  not  in  solution.  W'e  cannot 
to.-iceive  uf  organised  beings  existing;  in  solution — it  i!> 
impossible.  But  it  does  not  from  tb.is  follow  that  these 
suspended  malters  can  be  removed  from  vvaiei'  by  filtration. 

It  is  well  kno\\n  that  the  ova  of  many  species  of 
animalculx  cannot  be  removed  thus,  they  pass  through 
the  best  filters ;  and  it  has  also  been  proved  that  what 
is  believed  to  be  the  cholera  poison  passes  through  filters, 
and  cannot  be  arrested.  Thia  is  a  most  important  con- 
eideratton  in  conne<ftion  with  water  which  iscontaminated 
with  eewage  and  manure  matters ;  and  it  is  necessary 
that  ancb  water  sbouldf  at  all  events,  be  as  well  filtered  as 
ponible.  The  present  water  companies  supplying  Lon- 
don cannot  possibly  be  blamed  for  the  original  cfuality.of 
the  water  which  they  supply.  They  cannot  hmder  the 
600,000  persons  who  live  on  the  banks  of  tl  •  T'  imeslrom 
pouring  their  refuse  into  the  river ;  but  th*:y  can  iilter  this 


impure  water.  They  can,  and  indeed  by  Aft  of  Parlia- 
ment they  .ire  supposed  to  be  compelled  to  deliver  this 
water  in  a  hriE»ht.  transparent,  and  filtered  condition  ;  and 
they  can  in  this  way,  as  far  as  it  is  possible  by  filtration 
to  do  it,  remove  these  suspended  organic  contamtrrations 
from  the  water. 

But  how  does  the  matter  stand  ?  Here  is  a  sample  of 
water  which  I  drew  from  the  Lambeth  eO«lpaay*a  naia 
on  the  4th  of  March.  You  aee  that  the  water  le  not  fil- 
tered. It  ia  filtered  by  Aft  of  PaiKamentt  but  it  it 
cvriooa  to  obsecva  that  80  nracii  poihition  can  pimCfaiwifh 
an  Aft  of  filament.  Here  too  ia  a  samoile  of  tiie  tame 
company's  water  col!eifled  on  the  21st  of  January;  and 
it  is  a  fad,  that  during  the  whole  of  that  interval  and 
almost  up  to  the  present  time,  this  \<.  ater  has  been  much 
in  the  same  condition.  Those  of  my  audience  who  are 
supplied  by  the  Lambeth  company,  or  the  Southwark  and 
Vaiixhall  company,  or  by  the  Chelsea  company,  will  bear 
me  out  as  to  the  condition  in  which  those  companies  have 
delivered  water  during  the  past  two  months.  In  fact, 
not  only  for  the  past  two  months,  but  during  the  entire 
year,  water  is  often  delivered  in  London  very  imperfeftly 
filtered.  The  Southwark  company-  during  the  whole  of 
last  year,  with  one  exception,  delivered  from  itt  tDMat* 
when  the  samples  were  drawn  for  analysit,  tarbid  water* 
imperfeftly  filtered— moat  of  the  other  comMaiea  vera  to 
a  less  extent  guilty  of  the  tame  thing.  Of  m  eompaoiet 
which  draw  from  the  Thames,  the  West  Middlesex  and 
the  Grand  Junction  are  the  two  which  filter  their  water  best ; 
but  the  only  company  which  delivered  water  uniformly 
transparent  and  well  filtered  was  the  New  River  company. 

1  have  stated  that  the  absolute  quantity  of  the  organic 
matter  in  solution  in  water  cannot  be  ascertained,  but 
the  amount  of  carbon  and  nitro^^en  contained  in  this 
organic  matter  can  be  estimated  by  the  process  of  com- 
bustion which  I  have  exhibited  to  you.  The  amount  of 
organic  carbon  and  nitrogen  in  the  several  waters  I  have 
referred  to,  is  represented  in  the  second  and  third  lines 
of  table  A,  and  in  the  second  and  third  columns  of  table  B 
you  will  see  that,  with  regard  to  theae  demcntt  of  the 
ofoaic  matter  la  tolvtloa*  tibere  h  m>t  a  veiy  ttrildiig 
diiKfenoe  between  the  three  dillBrent  daises  ofwalen* 
There  is  an  e.xcess  of  organic  nitrogen  in  the  case  of  the 
London  waters,  and  of  organic  carbon  in  the  case  of  the 
Welsh  waters. 

The  organic  matter,  of  which  the  elements  arc  thus  de- 
termined, may  be  either  animal  or  ve;;etable,  and  the 
nature  of  it  has  much  to  do  with  the  probability  of  its 
bein^  noxious  or  innocuous.  The  animal  or  ve<;etable 
source  ot  the  organic  matter  may  be  judged  of  by  the 
proportion  of  nitrogen  to  carbon,  as  determined  by 
analysis :  that  from  animal  sources  contains  a  larger 
proportion  than  that  derived  from  vegetable  sources ;  and 
in  this  way  it  is  easy  to  see  that  the  organic  matter  in  the 
Welsh  and  Cumberland  waters  is  of  a  different  charaAer 
from  that  contained  in  the  London  waters.  The  London 
riverowaters,  especially  when  turbid,  contain  a  mack 
larger  proportion  of  nitrogen  to  carbon  than  is  contained 
in  other  waters,  thus  proclaiming  the  animal  origin  of 
some  portions  of  the  organic  matter. 

When  I  addressed  you  on  this  subject  la.«t  year  I  stated 
that  by  operating  upon  one  litre  of  water,  one  per  cent  of 
i:nchanj»ed  sewage  could  be  deteded  with  certainty,  but 
that  smaller  percentaf,'es  ought,  in  operations  upon  such 
a  small  quantity  of  water,  to  be  considered  as  falling 
within  the  possible  errors  of  experiment.    In  like  manner, 
by  operating  upon  10  litres  of  water  i-ioth  of  a  per  cent 
of  unchanged  sewage  could  be  dete(!led.    During  the  past 
year,  however,  thit  process  of  analysis  haa  been  so  im- 
proved  that  an  amount  erf  otganic  nitrogen  eoneraonding 
to  at  most  3-ioodis  of  a  per  cent  of  unchanged  teynffi 
can  now  be  dctefted  with  certainty  in  one  litre  of  water. 
Now  about  4-sths  of  the  organic  nitrogen  contained  in 
perfectly  fresh  seloagt  exists  there  as  urea,  which  under- 
f^oes  such  rapid  decomposition  into  the  mineral  compovind 
carbonate  of  ammonia,  that  little  or  none  of  it  ever 
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reaches  the  Thames  from  the  towns  whose  sewers  de- 
bouch into  this  river.  As  average  London  sewage  con- 
tains 10  parts  of  combined  nitrogen  in  100,000  parts,  it 
follows  that  100,000  parts  of  this  sewage  as  it  flows  into 
the  Thames  will  contain  only  2  parts  of  organic  nitrogen. 
Further,  if  the  sewage  of  the  600,000  persons  who  drain 
into  the  Thames  above  the  point  whence  the  water  com- 
panies draw  their  lupply  nave  the  sUengtii  of  average 
London  sewage.  It  will  amount  to  i8,ogo,ooo  gallons 
daily,  and  if  the  average  flow  of  the  river  at  Tedwngton 
betucen  at  800,000.000  gallons  daily,  it  follows  that  the 
river  witi  there  contain  2230  parts  of  selvage  in  100,000 
parts,  or  zk  per  cent.  This  quantity  of  sewage,  if  in  the 
condition  as  delivered  at  the  sewer  outf.ill,  would  con- 
taminate the  whole  volume  of  the  river,  odIv  to  the  extent 
of -045  jiart  of  organic  nitrogen  in  ioo,ix)o  parts  of  water. 
Now  on  the  2ist  of  January  last  the  water  delivered  by 
the  five  companies  drawing  their  supplies  from  the 
Thamet  contained  the  following  amounts  of  organic  nitro- 
gen in  loo^ooo  putt: — 


Grand  Juntlion  (clear)  -031 
Lambeth  (turbid)    . .  -062 


Chelsea  (turbid)  . .  -058 
West  Middlesex  (clear)  '027 
Soutbwark  (turbid)  ..  '061 

It  will  be  seen,  therefore,  that  three  out  of  the  five 
iaoiples  of  water  aAually  contained  more  organic  nitrogen 
tluw  would  be  due  to  the  admixture  of  the  181000,000 
gallons  of  sewage  which  are  powed  into  the  Thames 
ahova  the  point  from  which  tmw  tampka  came.  But 
Thames  water  holds  in  tolntipn  a  certain  amount  of  peaty 
matter  which  contains  organic  nitrogen ;  a  sufficient  pro 
portion  of  this  substance,  however,  to  furnish  the  abo\  e 
larger  quantities  of  organic  nitrogen  would  render  the 
water  brownish  yellow  when  viewed  in  a  qu.irt  decanter, 
whilst  these  samples  of  Thames  u  r>  i  >■  re.uhen  filtered, 
colourless  or  nearly  so.  I  am  therefore  of  opinion  that 
the  Thames  water  delivered  in  London  by  the  Chelsea, 
Southwark,  and   Lambeth    companies  on   the   2iRt  of 

ianuarv  last  contained  unoxidised  lewage.  This  opinion 
» con^rmed  by  the  results  of  some  experiments  which  I 
havereeeaily  made  In  my  laboratory,  and  wh^i  show 
that,  contraiy  to  tiie  geoersUy  received  opinion  (which  is, 
however,  based  upon  no  reliable  experimental  data), 
sewage  in  which  the  urea  is  already  decomposed  undergoes 
further  change  with  extreme  slowness,  even  when  freely 
exposed  to  the  air  and  mixed  with  large  volumes  of  water. 
Thus  I  find  that  a  mixture  of  weak  sewage  from  one  of 
the  London  sewers  with  nine  times  its  volume  of  water 
(containing  bicarbonate  of  lime  in  solution)  at  a  tempera- 
ture of  20  to  25'  C,  and  w  ell  agitated  every  day  by  being 
made  to  flow  in  a  thin  stream  through  3  feet  of  air, 
oxidises  but  to  a  slight  extent  in  the  course  of  eight  days. 
Immediately  after  mixture  this  sewage-cootaminated 
water  contained  -267  part  of  urgailie  carbon  and  '081  part 
of  organic  nitrogen  in  ioOiMO  parts*  whilst  after  g6  hours 
it  stui  contained  250  part  of  onanic  carbon  and  058  part 
of  organic  nitrogen,  and  even  after  the  lapse  of  192  hours 
the  undecomposed  organic  matter  still  contained  200 
part  of  organic  carbon  and  -054  part  of  organic  nitrogen. 

In  connexion  with  the  organic  matter  in  water,  the  in- 
vestigation of  the  Welsh  and  Cumberland  samples  revealed 
a  very  curious  cffeA  produced  by  the  admission  of  the 
detritus  from  lead  and  other  mines  into  the  waters  of  the 
Streams  and  lakes.  It  was  found,  upon  analysis,  that 
water  tbns  mixed  with  the  milky  streams  from  the  crush- 
ing engines  of  mines,  contained  a  wonderlblhr  smsU 
quantity  of  nitrogenous  organic  matter.  Yon  will  see  this 
brought  out  in  the  following  table  : — 
iijffect  0/  Detritus  of  Lead  Mines  vpon  the  Orsmm  Matter 

Organic  Carbon  Orsmok  Nitrogen 

In  iiQguHW         la  imvood 
fwugfWsitr.   pens  of  Water. 
CUMBBBLAKD  WaTBM» 

Glenridding  Beck  *it6   . .    . .  'ooo 

Stream  flowing  into  Thirltnere  'ofi^b  -oai 
Coldrill  beck  •2b  2    . .    . .  -oot 


OffBnl< 


ileCaiton  Orfaoic  Nltro(ia 
JB  lOQgOOO  in  100,000 

psnsofWsMr.  psmofWstcft 
Wstsa  Watbm, 

Ceryst  'Sog  "VOO 

Upper  Clywedog  ..  '544        .*  "ooo 

Lower  Cfywadoff    ,  -24a  'ooi 

Tarannon  and  Ceryst   ..    ..    -304   ..  "oor 

This  table  shows  that  whilst  some  of  these  waters 
exhibit  a  rather  large  quantity  of  organic  carbon,  ilicy 
contain  ver)'  little  or  no  organic  nitrogen.  And  further, 
these  waters,  though  they  hold  in  solution  a  considerable 
amount  of  peaty  matter,  are  perfe^ly  colourless  when 
seen  in  a  auart  decanter;  but  when  viewed  through  a 
stratum  15  feet  thick  tbqr  othibit  the  magnificent  blue- 
green  tint  of  abiolntdy  pare  water,  a  tint  which  is  brousdit 
out  when  water  is  pnsied  through  animal  charcoal.  W« 
may  illustrate  the  a^ion  of  this  crushed  quarts  td  tead 
mines  and  of  animal  charcoal,  by  three  samples  of  the 
water  delivered  to  this  Institu:  i.  hy  tf  Grand  Jundiott 
Company,  and  which  are contaii'.i.J  ui  tiit  tubes  beloreyou, 
each  of  \\  hich  is  15  feet  long.  The  centre  tube  contains 
the  water  just  as  it  passes  into  the  cistern,  the  water  in 
the  second  tube  has  been  shaken  with  powdered  flint, 
whilst  the  water  in  the  third  tube  has  been  passed  through 
animal  charcoal.  If  we  now  send  through  each  tub«  a 
parallel  ray  of  eledric  light,  which  ray  will  have  to  pass 
through  a  stratum  of  about  15  feet  of  water,  yoa  will  per- 
ceive that  the  iifst  gives  a  ydlow^brown  tut  upon  the 
screen  ;  the  second,  a  beaatimi  green  tiatt  aind  the  tl^id, 
a  turciuoise  colour :  the  last  two  powerfully  reminiUns  the 
observer  of  the  lakes  of  Lauerz  and  Zug,  as  seen  from  the 
summit  of  the  Kigi.  (Experiment  performed.)  In  facl 
this  is  doubtless  the  chief  cause  of  that  magnificent  colour 
which  we  witness  in  many  of  the  Swiss  lakes,  and  which 
we  see  for  instance  in  the  Rhone  when  it  leaves  the  lake 
of  Geneva,  and  the  Limmat  as  it  flows  from  the  lake  of 
Zurich.  The  streams  running  into  the  heads  of  these 
lakes  come  in  turbid  and  filled  with  finely  crushed  quartz 
and  other  minerals,  the  detritus  from  the  glaciers  which 
are  the  source  of  those  streams.  In  the  lakes,  these  fine 
pe  aty  particles  of  mud  subside  and  attraft  to  themsetvea  the 
colouring  matter  which  is  to  be  found  in  almost  all  waters. 

We  see  in  two  of  the  Hnghsh  lakes  some  indica- 
tions of  this  blue-green  tint  appearing,  and  it  is  precisely 
in  the  localities  where  the  streams  from  the  lead  mines 
cume  down  into  the  lakes  ^'ou  see  near  the  mouths  of 
those  milky  streams  which  come  down  into  L'llsw  ater  from 
Glenridding,  and  from  the  "Old  Man,"  into Coniston  L.^kc, 
the  indications  of  this  precipitation  and  removal  of  those 
brown  substances  whico  discolour  the  natural  water^i  of  our 
lakes.  We  havC  tbttS  hcrCi  perhaps  for  the  first  time, 
evidence  of  improvement  <rf  the  quality  of  water  by  the 
admission  into  it  of  mannfsfturing  refuse.  Hence  the 
diversion  of  these  wMttri  comiag  frooB  lead  and  other 
mines,  which  would  seem  at  first  sight  to  be  necessary, 
need  not  be  efTcflcd  ;  on  the  contrary,  their  admission  into 
the  lakes  would  be  of  great  benefit  to  the  waters,  they 
would  to  some  extent  decolourise  them,  and  would  tend 
to  reduce  the  nitrogenous  organic  matter  to  the  lowest 
possible  amount.  There  appears  to  be  no  need  to  fear 
that  such  streams  will  carry  anything  into  the  lakes  w  hich 
will  be  deleterious  to  the  drinker.  .A.11  those  streams  h.ive 
been  carefully  examined  for  lead,  arsenic,  copper,  &c., 
and  only  in  two  cases  has  the  faintest  trsce  of  lead  been 
discovered,  and  the  quand^  «ras  80  minvte  that  it  is 
atwolutely  impossible  it  could  be  dcleterioua,  even  if  the 
water  coming  from  the  mines  themselves  were  to  be 
drunk,  but  mixed  with  the  large  auantities  of  the  lake 
water,  it  becomes  utterly  inappreciable. 

The  fatal  effect  said  to  be  exerted  upon  fish  by  these  milky 
streams  Irom  mines  is  most  probably  due  to  a  mechanical 
atftion  of  the  fmcly  divided  quartz  upon  their  uig.\::^  of  re- 
spiration— aneffed  analogous  to  that  ibut  of  an  exaggerated 
kind)  from  which  the  Sheffield  grinders  notoriously  suffer. 

(To  tK  conclttdcdin  our  next.) 
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M.  Albek  r  Eli  issEN,  Encjincer,  chief  of  the  Experimental 
VVo.'ki  of  tht;  Pans  Gas  Company,  iias  furwardrd  the 
following coromunicatiun  to  the  Editor  of  the  Jvumal  vf 
Gas  Lighting,  in  rcp'y  to  the  article  by  Mr.  Valentin, 
principal  assistant  in  the  Koyal  CoUcj^i:  of  Chemistry. 
[Vide  Chlmical  News,  Feb.  a,  ii>6ii.    Vol.  xvii.,  p.  isg.) 

'■  The  question  of  the  estimation  of  sulphur  in  purified 
coal  gas,  which  has  for  many  yeaxs  occupied  the  attention 
of  engineers  and  of  the  pubuc  in  England,  should  be  con- 
lidcreil  from  two  poinu  of  view  dtogetber  dtfleceot,  which 
IshaU  all  tbs  tlwoietical and  the  pradical  vi«wi  of  the 

"  Looldtig  at  it  thflorelically,  or  bum  the  Kientific  point 
of  view,  the  objeft  is  to  determine  the  mathematically 
eiaft  qnantity  of  sulphur  in  the  gas.  When  view  ini;  the 
question  praiftically,  it  is  ncces--:irv  to  ascertain  the  causes 
which  obstruct  the  detedion  of  thai  subaiaiice,  and  to 
determine  the  quantity  which,  during  the  combustion  of 
the  gas  for  dunie&iic  purposes,  mi^ht  produce  an  effe(5l 
injurious  to  health,  or  be  destri;i;ti\  e  to  f.irniture,  hooks, 
&c.  Does  the  process  mentioned  by  Mr.  Valentin  ac- 
complish either  of  those  objeds  ?  I  think  not,  and  I  will 
endeavour  to  show  why. 

His  procese,  which  consists  in  burninggas  mixed  with 
atrwhea  pautngoverqioDgy  platinum,  is  not  new,  a  similar 
amngeinent  having  been  used  in  1864  by  Dr.  Lethcby, 
in  hi*  experiment!  on  the  eulphide  of  carbon  in  gas.  Even 
aecording  to  Mr.  Valentin,  that  method  doei  not  determine 
the  total  (quantity  of  sulphur  in  the  gaa«  and  I  think  that 
is  less  owing  to  the  imperfed  absorption  of  the  sulphur 
proiiudB,  or  to  the  difficulty  of  exiraclin^  them  from  the 
piadnuni  by  washing;,  than  to  the  unperlett  coinhubtio.i 
of  the  sulphur  ;  and  1  have  no  doubt  th.u,  if  Mr.  Valentin 
Were  to  substitute  pure  oxytien  for  atmospheric  air  in  his 
experiments,  he  wmild  obtain  much  inorit  f,ivourable  re- 
snlts,  and  probably  obtain  the  whole  of  the  sulphur  con- 
tained in  the  gas.  But  it  appears  to  me  that  t)ie  process 
adopted  in  my  experiments,  afterwards  repeated  by  Mr. 
Alfred  Anderson  and  b^  Mr.  Valentin,  which  consists  in 
passing  the  gas  over  quick  lime  or  soda  lime,  heated  to 
redness  in  a  drawn-iron  tnbe,  is  more  simple  than  that  of 
Mr.  Valentin,  as  it  does  not  require  the  making  of  oxygen 
Sat  special  aspiration,  and  gives  exaft  mathematical  re- 
colts  of  the  quantity  of  sulphur  in  the  gas.  I  cannot  ad- 
mit that  the  use  of  nitric  acid  or  of  hypochlorites  can 
occasion  the  least  difticuliy  to  experimental  chemist*. 

"In  reply  to  the  duubl  expressed  by  Mr.  Valentin  as 
to  the  corrediness  of  the  proportions  I  obtained  by  means 
of  lime  in  1864,  I  wish  him  to  bear  In  mind  tliat  tliose 
experiments  were  nuule  at  the  experimental  works  of  the 
P.iri?  Gas  Coinpiny,  expressiy  on  gas  obtained  by  varied 
distillations  of  coal  of  the  most  different  kinds  possible  ; 
which  circumstance  explains  the  ga-at  diflerences  in  the 
results  obtained. 

"  Let  us  look,  however,  to  the  pradical  part  of  the 
question,  which,  in  point  of  fadt,  will  constitute  the  only 
interesting  part  of  the  discussion  that  will  probably  take 
place  this  year,  in  oonaideting  any  meaaaie  on  the  nibjed 
to  be  brought  before  Parliament.  In  the  reports  of  Dr. 
Lethehy  to  the  Commissioners  of  Sewers  01  the  City  of 
London,  on  the  sulphur  compounds  in  gas,  which  must 
be  first  Considered,  he  states  that,  during  the  combustion 
of  tjas,  the  sulphur  it  contains  produces  sulphurous  and 
Sulphuric  acid,  which  injure  furniture,  and  especially  books 
in  libraries.  1  will  not  a;;ain  discuss  what  value  is  to  be 
placed  on  that  st.'itcment,  for  I  have  previously  shown 
lio-.v  many  other  causes  contribute  to  the  produiftuni  of 
sulphuric  acid  in  the  atmosphere  of  large  towns ;  but 
there  can  be  no  doubt  that,  if  it  be  admitted  that  any 
damage  h  really  done  by  the  sulphur  in  gas,  it  can  only 
be  the  portion  of  it  which  is  convwted  fay  combustion  into 
ralphuraiM  or  iiilpbune  acid  that  can  really  produce  any 


injurious  tStiSt,  The  oilier  portion  of  tiie  sulphur,  which 
is  not  conswned,  and  which  consequently  escapes  into 

the  atmosphere  in  the  form  of  sulphide  of  carbon  or 
vapours  of  sulphuretted  organic  produds,  cannot  have 
any  corrosive  action.  \Vhy.  therefore,  should  any 
trouble  bu  taken  to  devise  complicaicd  apparatus  to  make 
it  apparent  ?  The  praiflical  problem  then  remains,  to 
provide  an  apparatus  by  which  all  the  sulphurous  pro- 
ducts during  the  combustion  of  gas,  in  the  ordinary 
methods  in  use,  can  be  completely  ascertained  ;  and  I 
think  that  the  apparatus  contrived  by  Dr.  Letheby,  which 
is  generally  employed  in  England,  fulfils  all  the  conditions 
required  for  that  kind  of  experiment. 

"  In  that  apparatus  the  gas  is  consumed  with  a  Leslie's 
burner,  under  the  tiest  prafiical  conditions  for  a  good 
oxidation  of  the  sulphur  contained  in  the  gas.  The  con- 
sumption with  that  Dumer  is  so  Slow,  that  ceitainty  during 
the  ordinary  burning  of  gas  so  perfedt  a  combustion  does 
not  take  place,  and  which  may  be  made  similar  to  the 
blue  flame  necessary'  in  heating  apparatus — a  mode  of 
consumption  which  should  be  tukcn  into  consideration  in 
the  use  of  for  domestic  purposes.  The  condensation 
of  the  sulphur  products  (sulpiiurous  and  sulphuric  acidi?) 
in  the  glass  cylinder  is  complete  ;  experiments  having 
proved  that  a  sensibly  greater  amount  of  sulphur  is  not 
obtained  by  increasing  the  number  of  those  vessels,  not 
by  filling  them  with  ammonia.  The  apparatus  of  Dr. 
Lethc^  has  the  additional  advantage  that  the  expoi- 
ments  may  be  made  on  the  average  quality  of  the  gas 
manufa&ured  during  the  day  of  twenty-four  hours,  and 
does  not  require  the  least  superintendence.  An  interval 
of  a  few  seconds  is  sufficient  to  empty  the  liquor  coUeAed 
in  the  cylinder,  the  quantity  of  which  aflfords  a  valuable 
check  on  the  corrednessof  the  progress  of  the  experiment, 
and  a  fresh  experiment  may  be  immediately  commenced 
by  iiitrely  opciiinsj  the  stop-cock  for  the  gas. 

"  In  a  pradlical  point  of  Mew,  Mr.  Valentin's  apparatus 
is  far  from  offering'  the  same  advantages.  In  the  first 
place,  the  gas  is  consumed  or  decomposed  under  con- 
ditions not  in  the  least  like  the  usual  manner  of  burning 
gas  in  private  houses,  and  though  the  apparatus  does  not 
estimate  the  whole  of  the  sulphur  in  the  gas,  nevertheless 
in  these  experiments  a  part  of  it  is  taken  cognisance  of 
which  pra&ically  is  not  of  the  least  interest,  as  it  generally 
escapes  into  the  air  in  a  form  that  is  not  injurious. 
Furtoennore.  the  apparatus  is  complicated ;  it  requires 
difficult  manipulation,  a  complicated  fitting  up  and  taking 
down,  a  continued  superintendence  during  the  whole  time 
of  the  experiment,  in  order  to  supply  an  adequate  quantity 
of  air  to  tlie  tube  ;  and,  as  the  experiment  lasts  only 
a  t'e'.v  houtr,,  the  average  quality  of  the  gas  made  during 
the  day  cannot  be  ascertained.  In  shcirt,  I  believe  tliat 
this  very  ingenious  apparatus  of  Mr.  Valentin's  is  adapted 
exclusively  to  the  laboratory,  as  it  can  only  be  used  by 
an  experimental  chemist,  and  th.it  it  does  not  possess 
that  pradtical  working  charaticr  required  in  a  testing 
apparatus  that  is  to  be  used  ratlier  by  intelligent  workmen 
than  by  men  specially  dcvofed  to  scientific  pursuits. 

"  In  conclusion,  long  consideration  of  the  subjeft  of 
the  sulphur  contained  in  purified  gas  has  induced  me  to 
regard  the  simple  amaratns  of  Dr.  Letheby  as  the  one 
which  beat  fulfils  vat  pradical  conditions  of  an  instru- 
ment for  testing  the  quanti^  of  aolpbor  which,  un- 
fortunately, the  progress  of  seiaiwe  has  not  yet  raocceded 
in  completely  extradiing  dvting  the  mantifsoure  of  gaa, 

"  Paris,  A{iriUi,i8U." 


The  Editor  of  the  Journal  of  Gas  Lighting  appends  d» 
following  note  to  this  communication  : — 

"  We  are  informed  that  Dr.  Letheby  made  a  large 
number  of  experiments,  m  1854,  with  an  anangement  on 
the  same  principle  as  Mr.  Valentin's,  the  p:oducts  of  the 
burnt  gas  being  passed  with  an  excess  of  atmospheric  air 
diiough  a  mass  of  very  fine  platinum  wire,  at  a  temper- 
ature a  little  below  redoeia ;  and  the  resnlu  were  lo  . 
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MtiifitAeiytiuC  the  proeen  ms  abandoned.  Dr.  Letheby 
also  endMnowed  to  CStinuUe  the  sulphur  by  passing  the 
gns  through  a  glass  tube  filled  with  small  pieces  of  cnusiic 
baryta  (obtained  from  the  nitrate  by  i^ition),  and  kept 
at  a  red  heat ;  but  as  the  process  could  not  be  continut-d 
for  24  hours — the  time  oecessaiy  for  a  fair  analysis— this 
•ho  wo  «budoMd«" 


ARSENIC  IN  SUBNITRATE  OF  BISMUTH. 

Dr.  Gunnino  calls  attention  to  the  faA,  that  the  metallic 
bismuth  of  commerce  nearly  always  contains  arsenic.  He 
found  on  testing  six  different  samples  ol  the  subnitrate  of 
bismuth,  as  sold  by  respedable  chfmists  at  Amsterdam, 
that  each  of  these  samples  contained  arsenic  ;  lie  insti- 
tuted some  experiments  to  find  a  ready  mode  of  getting 
rid  of  the  arsenic,  and  states  that  if  even  the  metallic  bis- 
routh  applied  for  the  making  of  the  subnitrate  were  con- 
taminated with  arsenic,  the  latter  can  be  eliminated  if  to 
the  nitric  acid  solution  of  the  nicta],^ust  so  much  water 
ia  added  as  will  suffice  to  produce  a  alight  pncipitate ;  this 
will  contain  all  the  arseniate  of  bitmntb  with  a  compara- 
tive^ small  proportion  o(  mbnitimte :  tiie  fluid  has  to  be 
left  Vtttil  the  precipitate  hai  fully  lOMided,  and  the  clear 
sttpematant  liquid  may  then  be  decanted,  and  on  further 
addition  of  water  the  subnitrate  of  bismuth  precipitated 
free  from  ail  arsenic.  'I'he  rationnU  of  this  process  is 
that  the  arseniate  of  bismuth  is  far  less  soluble  in  some- 
what dilute  acid,  while  still  more  than  sufficient  acid  is 
present  to  prevent  the  nitrate  of  bismuth  becomicf; 
converted  into  sub-  or  tris-nitrate,  as  it  is  called.  It  is 
true  that  by  following  this  mode  of  manufaAurinc;  sub- 
nitrate of  bismuth  some  loss  is  experienced  of  subnitrate  ; 
but  the  first  sediments,  if  accumulated,  mav  be  boiled 
with  a  solution  of  caustic  soda,  whereby  arseniate  of  soda 
ia  olitained,  and  oxide  of  bismuth,  which  latter  of  coune 
ean  serve  again  for  the  preparation  of  the  aubnitiete  with 
due  cam.  to  a  medico-legal  point  of  view,  the  fa£t  that 
preparatkms  of  Uinratb  as  applied  ill  nmfidiie  vay  con- 
tain aieeitic  is  of  peat  importtnce. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Tkunday,  May  21. 

Dt.  WAnnnt  db  ia  Bob.  F.R.S.,  ftc,  President,  in  the 

Chair. 

Tn  misetes  of  the  previous  meeting  were  confirmed,  and 
the  names  of  candidates  for  admiaaioo  into  the  Society 
were  read :— For  the  lint  time,  Mr.  H.  B.  Biddell,  late  o'f 
the  Indian  Civil  Scivice,  9,  StratKm  Street,  Fiecadilly ; 
and  Mr.  Samuel  Alexander  Sadler  (at  Mesm.  Chance's 
Chemical  Work*),  Oldbuiy,  Birmingham.  For  the  second 
time,  were  read  the  following  names : — Henry  Chance, 
M.A..  Glass  Manufacturer,  Hirminj^ham  ;  William  H. 
Miller,  assayer,  Koyal  Mint,  Sydney  ;  and  William 
Hustler,  Minini^  E^^^meer,  Rosemerryn,  Falmouth. 

Dr.  W.  J.  Uussi  LL  described  Expcrimtuts  on 

the  AtpUciilion  (J  the  Miinurenunl  0/  Gases  to  Quaiilita- 
tivf  A  nalysis."  1  he  author  has  made  experiments  for  the 
purpose  of  testing  the  accuracy  of  a  system  of  measure- 
ment, instead  of  weighing;,  in  a  variety  of  analjrtical 
operations  wberdn  gases  are  evolved.  The  illttstratlont 
given  in  the  paper  have  reference  to  the  treatment  of 
sodium  and  calclan  carbonates  with  sulphuric  or  hydro- 
chlocic  acid ;  manganic  peroxide,  decomposed  by  a  mixture 
of  oealic  end  anlplmrie  adds ;  and,  finally,  zinc,  mag- 
nesian,  and  other  metals  evolving  hydrsfw  wlien  under* 
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goin|[  solution  in  diluted  adds.  The  iiiperBtns  employed 
consists  of  a  eudiometer  or  measuring  tube  having 

attached  to  the  top,  at  right  angles,  a  flexible 
)nd:a-rubber  tube,  cemented  on  tif^htly  with  marine 
glue.  This  tube  serves  to  connrd  it  with  a  small 
liask,  or  bulb,  in  which  the  analytical  operation 
is  conduced,  the  acid  being  kept  separate  from  the 
carbonate  or  metal  in  the  usual  manner  {by  a  glass  tube 
within),  until  all  is  ready  for  starting  the  decomposition; 
the  gas  and  air  measured  before  and  after  the  experiment 
gives  by  difference  the  amount  of  hydrogen,  carbonic  acid, 
&c.,  evolved.  India-rubber  has  been  found  to  absorb 
notable  quantities  of  the  last-named  gas  by  kag  COntaA, 
but  the  error  feom  thia  and  other  sources  proves  10  be  veqr 
trifling,  the  following  restilts  having  been  obtained  by  Dr. 

Russell 

CO2  from  carbonate  of  soda — 

Theoretical  cjuantity 

Mean  of  eight  experiments 

Mean  of  otber  fiveexp 
COa  from  calc  spar — 

Theoretical  quantity 

Mean  of  ijeqtefiments  fHCl) 

n      9  n 

i>     5  »> 
ti     5  •■ 
Manganese  ore— 

I.   MnOj   58*156  per  cent. 

n.    5B<ioi  » 

Hydrogen  from  zinc  foil — 

Theoretical  amount   3*0769  per  cent. 

Pure — mean  of  3  experiments. .  3*0757  „ 

Ordinary  ditto   3"0504  »» 

Hydrogen  from  magnesium  foil  and  ribbon — 

Theoretical  amount   8-333  P*>'  CMt. 

Ptue— one  ciqperiment   ..    ..  B-2S1  „ 
Ordinary^-enean  of  4  ciqteri- 

ments    8*365 

The  President,  in  returning  a  vote  of  thanks  to  Dr. 
Russell,  took  occasion  to  remark  that  the  experience  of 
microscopists  confirmed  the  statement  relative  to  the 
permanent  charadtn  of  n  jonAion  made  between  glase  and 

marine  glue. 

Dr.  A.  W.  Williamson  considered  that  the  foregoing 
would  be  an  exceedingly  valuable  addition  to  our  methods  of 
analysis,  and  no  doubt  capable  of  extension.  As  a  rule, 
the  process  of  measurement  can  be  conduced  with  greater 
accuracy  than  by  weighing ;  for  whilst  weconld  not  weigh 
closer  than  one>tenth  of  a  milligranime  in  our  best 
balances,  it  was  possible  to  meaaue  vtilumes  of  gas  withbi 
one-huidiedtb  pert  <tf  e  cMc  centimetre. 

Mr.  W.  H.  PBRKiif  then  read  a  paper,  entitled 
"Observations  upon  the  Combining  Potvers  of  Cnrlon." 
The  author  addresses  himself  to  the  inquiry  whether  ail 
four  affinities,  or  combining  units,  of  carbon  are  of  equal 
value,  and  examines  with  this  objed  the  constitutu>n  of  a 
great  number  of  carbon  compminds  both  simple  .md 
complex.  Mr.  Perkin  concludes  that  the  coQibining 
units  of  carbon  are  arranged  in  two  pairs  of  very 
widely  different  chemical  values,  and  proposes  to 
indicate  this  difference  in  formulz  by  drawing  two 
thick  lines  for  the  stronger,  and  two  thin  lines  for  the 
weaker  affinities.  He  deduces  this  conclusion  fiom  tiie 
fadl  that  iodoform  loses  bnt  two  ont  of  iu  three  atome  of 
iodine  when  aded  upon  with  btioaune»  or  distilled  vrith 
chloctde  of  mercury,  tbos: — 


+  BrBr«C<^r<MI. 


fCl 

HgCl,-cjf +  BgI,. 
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In  a  timtlar  way  ditulphide  of  carbon,  when  attacked 
by  chlorine,  gives  an  intermediate  produA,  thus: — 

C  {I  +  Cl6  -  C  1^^*  +  SCI4. 

Mr.  PttfUn't  y/imn  nay  be  well  illustrated  by  quoting 
aaotber  exainple,  one  of  nany  deicribed  in  nis  paper, 


CI  Et  EtO 

(!:sO+(!>-  CsO  +  HCL 


a 


I 

H 


PhMffme  Alco>  Chloro- 
0W>       hot.  c«rboo«te 
ofctlvl. 

In  tbe  lastanees  of  cerbonie  oxide  and  ethylene,  wbeie 
the  carbon  affinities  afe  not  satisfied,  the  attthor  suggests 

that  in  these  bodies  the  stronger  units  are  in  combination 
with  O  and  resptdively.  -.md  the  weaker  pairs  are 
neutralised  by  virtue  of  a  kind  of  polarity,  thus : — 


CsHj 


+  1 


Cafbeaic  oxide.  Btbytons. 
The  Mknring  experimenia  were  shown  by  Hr.  Pei-kin. 
Some  diy  oxalate  of  silver  in  a  test  tube  was  brooghtinio 
oontaft  with  chloride  of  bensylene ;  when  tbe  adion  had 

commenced,  at  first  slowly,  a  delivery  tube  was  adapted 
and  the  cvolvtd  gases  collected  over  water  were  shown  by 
appropriate  tests  (potash  absorption  and  inilammation  of 
the  residue)  to  consist  of  a  mixture  in  equal  volumes  of 
carbonic  acid  and  carbonic  oxide.  A  comparative  ex- 
periment was  likewise  made  for  the  purpose  of  showing 
the  difference  in  the  adtion  of  sodium  alcohol  upon 
ciUoride  of  benzylene,  and  chloride  of  benzyl  in 
nlocAolic  Bolut:on,  both  being  heated  by  immer* 
•ion  in  bon:ng  water;  the  latter  soon  gave  a  copious 
dejNisit  of  chloride  of  sodium,  whilst  the  contents  of  the 
Other  tube  remained  clear.  The  difference  in  the  behaviour 
of  the  two  bodies  was  explained  liy  assuming  that  the 
cbbrine  was  tied  to  tbe  carbon  by  a  wealt  bond  in  the 
chloride  of  benzyl,  and  by  a  strong  double  anion,  or 
affinity,  in  the  case  of  the  chloride  of  beaxjdene.  Their 
constitution  was  thus  sketched 

H  a 
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CUoiadaof  Beiuyleiie.  Chloride  of  Benayl. 

The  author  concludes  his  paper  by  stating  his  viewe 

the  form  of  three  propositions  :--- 

1st.  That  the  units  of  combination  possessed  by  an 
atom  of  carbon  consist  of  two  pairs  of  greatly  difterent 
values. 

2nd.  That  the  units  of  each  pair  arc  chemically  of 
slightly  different  values  ;  and  that  they  appear  to  posses  s 
some  kind  of  polarity,  thus  rendering  it  intelligible  that 
t  wo  u  nits  of  combination  in  me  atom  may  neutraliae  each 
other. 

3rd.  That  in  poly-carbon  compounds  the  weak  units  of 
combination  of  one  atom  of  carbon  may  unite  with  the 
strong  units  of  a  second  atom. 

The  PMWiMurT  moved  a  vote  of  tbanica  to  Mr.  Perldn, 
nod  invHed  aii  expreiaion  of  opinion  from  Sir  Robert 
Kane,  Dr.  MVUIianson,  and  otben  whom  he  saw  in  the 
room. 

D.  .A  'W,  Williamson  demurred  in  acceptin;^  the  view 
put  forward  by  Mr.  Perkin,  and  considered  that  this  was 


chemists,  when  attempting  to  follow  in  the  path  of  Kelculd 
without  heeding  the  pitfalls  against  which  that  author  had 
specially  warned  them  at  the  outset.   It  was  a  mistake  to 
assume  that  when  one  atom  of  hydro;^'en  in  marsh  gas  was 
replaced  by  chlorine,  and  the  new  bod)'.  CHjCl,  came  ia 
turn  to  be  attacked  by  chlorine,  that  because  a  ^jreater 
difficulty  was  experienced  in  the  second  replacement  a 
different  degree  of  affinity  must  necessarily  be  exerted 
between  the  carbon  and  one  or  the  rest  of  the  original 
hydrogen  atoms.    The  U£t  was  that  at  the  first  stage  the 
properties  of  the  body  were  entirely  changed,  and  we  have 
afterwards  to  deal  with  a  new  system,  and  the  efled^s  pro- 
duced in  the  two  cases  have,  therefore,  no  assignable 
relation  one  to  the  other.  Taking  a  simpler  case,  that  of 
water,  H  O  H.  When  attacked  by  aodinn  a  hydratewas 
produced,  H  O  Na,  which  exhibited  new  properties;  and 
when  we  proceeded  further  to  replace  the  remaining  atom 
of  hydrogen  in  this  hydrate  it  could  not  be  said  that  we 
were  at  that  moment  dealing  with  water,  nor  could  it  be 
inferred  that  because  one  H  left  before  the  other  it  was 
originally    held    in    weaker    union    with    the  oxygen. 
Professor   Williamson    instanced    other    examples  of 
hydrogen  replacement,  So,  for       in  the  case  of  hydratcd 
sulphuric  acid  being  formed  from  two  .itoms  of  water; 
and,  then,  whether  one  or  both  of  the  remaining  hydrogen 
atoms  were  replaced  by  potassitim,  it  was  impossible  to  ' 
observe  any  difference,  or  imagine  any  distinction,  between 
tbe  two  atoms  of  hydroxyl,  or  of  hydrogen,  in  these  com- 
pounds. The  speaker  obieded  to  tbe  use  of  the  words, 
"atomicity  *'  and  bond,^*  and  said  that  although  Kekold 
protested  at  first  against  a  wrong  use  being  made  of  these 
terms,  bis  mind  teemed  afterwards  to  have  oeeome  warped 
by  constant  misapplieation  of  them  on  the  part  of  others, 
for  he  had  come  at  last  to  use  them  himself  in  the  sense 
against  which  he  formerly  objected. 

Dr.  Oduno  agreed  heartily  with  all  that  Dr  Williamson 
had  said,  but  stiil  felt  thankful  to  Mr.  Perkin  for  having 
biou^'ht  the  subject  forward  for  discussion.  The 
hypothesis  which  asserts  that  an  atom  of  carbon  is  pro- 
vided with  bonds  of  which  each  has  a  specihc  function  is  not 
new,  having  been  already  described  in  "  Watts's  Didiona^ 
of  Chemistry"  and  discussed  by  Erlenmeyer  and  others,  it 
seemed  to  be  necessary  to  wait  for  fadts :  Dr.  Williamson 
had  alluded  to  the  two  chlorides  of  methyl  formerly  sup- 
posed to  exist,  and  sooae  chcnkts  iMilieved  there  were 
two  bromides  of  ethyl.  Sefbmng  to  Hr.  Perkin's  Ulus* 
trations,  the  four  bonds  of  carbon  instead  of  beingextended 
at  right  angles  would,  if  written  in  a  straight  line,  be  shown 
thus  "  C  S  ,  but  in  attempting  to  explain  the  con- 
stitution of  ca.rbonlc  oxide  there  \^a3  nothing  to  show 
whether  the  oxygen  atom  stood  on  the  right  hand  or  left; 
in  either  case  there  would  ben  hypothetical  copulation  of 
unsatisfied  affinities. 

Dr.  Hugo  Muller  disputed  the  inferences  drawn  from 
the  asserted  impossibility  of  converting  the  chloride  of 
benzylene  into  a  tri-chlorine  compound,  the  fad  being 
that  this  could  be  accomplished  by  the  continued  adlion 
of  chlorine. 

Mr.  Pi:rkik,  in  reply,  reminded  bis  hearers  that  he  had 
purposely  abstained  from  tbe  use  of  die  word  "bond,"  and 
employed  throughout  his  paper  the  term  "  combining  unit." 
Chloride  of  bcniylene  was  produced  by  the  adiion  of 
pentachlor;de  ol  pjiurphorus  upon  the  oil  of  bitter  almonds, 
and  hi;  was  r.oi  aware  that  the  chlorination  of  thisproduft 
could  be  pushed  further.  He  still  wanted  an  explanation 
of  certain  fads;  for  instance,  when  the  vapo.ir  ot  biclilor:ue 
of  carbon  is  passed  through  a  red-hot  tube  it  gives  up  part 
of  its  chlorine ;  but  why  docs  this  happen  if  the  combining 
units  are  of  equal  value  ?  and  again,  why  does  carbon  rob 
carbonic  acid  of  half  its  oxygen  ? 

Dr.  Odlimo  said  it  would  be  easier  to  take  a  humbed- 
wei^t  out  of  the  possession  of  a  man  who  was  loaded 
with  two,  than  if  he  were  holding  but  one. 

Mr.  Joiis  Parnell  then  read  a  short  paper,  tad  e«- 
hibitcd  a  few  experiments  "Olt  ttM  RmeiMt  Aetiolt  V 
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feature  of  this  communication  was  anew  colour  test  for 
the  <ieteclion  of  peroxide  of  hydrogen,  which  was  shown 
to  be  much  more  (klicate  in  its  indications  than  the 
ordinary  ethereal  solution  of  chromic  scid.  The  "  ten- 
volumes  preparation  "  of  Messrs.  GarcJtn  and  Kobbins 
wu  dilated  witb  thirty  times  its  bulk  of  distilled  water, 
and  i-Mth  C.C.  only  taken  for  the  experiment.  Tliit  was 
ndded  to  a  mixture  previously  made  of  aqueous  carbolic 
acid  and  ferrous  sulphate,  when  a  permanent  ^Tcen  colour- 
ation was  produced  in  the  cold.  W'htn,  liouevcr,  the 
ferrous  sulphate  .md  pcroxidt;  of  hydrogen  were  pitviously 
mixed,  only  the  usual  \  iolet  colour,  as  with  ferric  salts, 
appeared  on  aciciition  of  the  caibolic  acid.  The  results 
obtained  by  \ai>inf;  the  c;rc;imstar.ceB  were  shown  at  I 
the  n^eetin^,  and  a  somewhat  remarkable  reaction  witb 
the  chloride  of  aluminium  was  described. 

Dr.  Hugo  Muller  attributed  the-  results  ob8er>'ed  to 
the  produftion  of  oxyphenic  acjd,  w  hkh  is  a  powerful  re- 
dttcina  agent ;  and  the  pink  colour  noticed  in  the  case  of 
chloride  of  aliminiiiia  may  possibly  have  been  due  to  the 
famatiaa  of  londlc  add. 

A  vote  of  thanks  having^  been  given  to  the  author,  the 
President  adjourned  the  meeting  until  Tliursday.  .»th  June, 
when  Mr.  Chapman  will  read  papers  "On  thf  Arii/kial 
formation  of  Pyridine "  On  a  Ntu)  Reaction  for  tin-  for- 
mation of  Isomeric  CyoHidesi"  and  another  short  note. 
Dr  B.  H  Paul  will  describe  'M  mode  of  T4iiing  Mintml 
Oils  used  in  Lamps." 


HANCHBSTERLITERAKYAND  PHILOSOPHZCAZ, 
SOCIETY. 

Ordimtf/  MtiUng,  A^l  I4fik,  1866. 

R.  Amovs  Smith,  Ph.D.,  F.K.S.,  Vice-President,  in  the 

Cbair. 

Mr.  \Vm.  Brockbank  and  Mr.  A.  BROTtlBn  WOe 
appointed  Auditors  of  the  Treasurers  accounts. 

Mr.  S.  BuoUGHTON  said  that,  on  recently  observing;  with 
high  powers  a  Rroup  of  line  spots  on  the  sun,  one  of  which 
w  as  of  considerable  magnitude,  it  occurred  to  him  to  re- 
move the  dark  glass,  and  by  keeping  the  eye  much  beyond 
the  focus  of  the  heating  rays,  and  at  such  a  dit^tance  that 
the  spot  almost  filled  the  apparent  field  of  the  eye-piece, 
to  tee  if  any  phenomena  could  be  obierwed  diflitrent  from 
those  seen  throofh  the  daric  glass. 

The  spot  was  at  once  seen  to  be  of  a  dark  blood  red ; 
but  thinking  this  perhaps  might  be  from  the  stror.q;  con- 
trast of  colour,  he  attached  a  disc  of  plaster  of  I'aris  to 
the  telescope,  and  projected  the  iman;e  of  the  spot  on  it. 
On  looktnj^  at  this  with  a  common  pocket  magnifier,  the 
image  was  observed  to  be  a  dark  blood  red,  although  the 
observatorv  was  not  darkened,  and  the  disc  merely 
shielded  from  the  dinft  by  aa  iatervenmg  opaque 
substance. 

If  these  observations  are  confirmed,  it  vrill  corroborate 
the  opinion  long  held  that  the  spots  are  not  black,  but 
appear  so  by  contrast,  and,  as  it  wootd  teeoi,  from  the 
inteivcotion  of  the  colonied  glass. 


BAVARIAN  ACADBVY  OF  SCIENCES. 


At  a  meeting  of  the  Bavarian  Academy  of  Sciences,  held 
on  the  loth  of  May,  the  President.  Baron  \on  Liebig. 
delivered  a  ledlure  "  On  Finiuiitalion  uiu!  tin'  Source  of 
Muscular  Power"   It  was  shown  that  Pasteur's  cclebrat^ 


( CmuicAt  News, 
(    Msy  29, 1S6S. 

discover)'  of  the  increase  and  propagation  of  the  yeast 
fungi  in  a  mixture  of  tartrate  of  ammonia,  sugar,  aod 
yeast  ashes,  rested  on  a  palpable  emr. 

Liebig  czplaiiwd  that,  according  to  bis  aoatyns,  the 
chief  constituent  of  the  yeast  was  a  substance  similar  to 

thecascineof  milk,  containing;  nearly  i  per  cent  of  sulphur, 
and  recognisable  when  in  putrefaction,  even  by  the  unpro- 
fessional, through  the  odour  of  rotten  eggs. 

As  the  materials  which  Pasteur  employed  for  the  growth 
of  the  yeast  fungi,  contained  no  sulphur,  it  follows  that 
his  assertion  of  the  inctease  of  the  jreast  fungi  in  the 
mixture  of  the  said  anbstancea  is  simply  an  impossi. 

bilitv. 

1  he  proof  adduced  by  Pasteur,  viz.,  that  the  ammonit 

contained  in  his  mixture  disappeared  and  was  used  frr 
nourishment  of  the  fungi,  is  chara^cribcd  by  Liebig  a^  a 
superficial  obserx-ation. 

Pasteur  overlooked  the  fad  that  his  mixture  contained 
soluble  and  insoluble  phosphates,  due  to  the  yeast  ash, 
and  that  on  expelling  the  ammonia  with  caustic  magnesia 
the  vk^ll-known  phospbate  of  ammonia  and  magnesia 
must  be  fonned,  ana  that,  hencei  tlw  very  means  be 
employed  to  ascertain  the  amount  of  ammonia  rendered 
the  bulution  of  this  ([uestion  impossible.  The  ammonia, 
then,  which  disappeared,  had  not  been  einplnyed  in  the 
growth  of  the  funfj;i,  but  simply  had  entered  int<.  a 
chemical  combination  whobc  formatiua  Pasteur  had  om- 
looked. 

It  has  been  observed  that  fr«sh  pure  beer^yeast  left  to  itself, 
in  the  pfeaence  of  water,  disengage*  carb<nic  acid  and 
prodnoes  aleohoL  Liebig  fmuMt  tiMft  the  power  oC  yeait 
to  excite  fermentation  is  retained  as  long  as  this  pracen 

is  going  on  ;  at  its  close  putrefadion  sets  in. 

Liebig  regards  this  process  .is  a  vital  a(\  in  the  interior 
of  the  cell,  and  as  the  immediate  cause  of  th.e  action  of 
yeast  in  the  fermentation.  When  a  solution  of  sufjar 
comes  into  contact  with  the  yeast  cell,  the  inner  decom- 
position of  the  latter  is  retarded,  and  the  molecules  of 
sugar  in  eontad  with  the  cell  are  decomposed. 

One  hundred  parts  by  weight  of  yeast  left  to  themselves 
luraibhed^'iH  per  cent  of  iilcohol.  Pasteur  has  a:>iumed 
that  this  alcohol  is  produced  from  the  cellulose  of  the 
yea«!t,  which  had  chanf^pd  itself  into  sugar.  If  this 
assumpti(m  were  true,  the  cellulo.^e  ouf^hl  to  disappear 
entirely  :  it  remains,  however,  unaltered  behind. 

During  the  fbnnation  of  alcObol  no  trace  of  ammonia  is 

Snerated.   As  some  of  the  most  remarkable  prododa  of 
ts  viul  process.  Liebig  mentioned  leucine  and  tyrosine, 
and  a  nitrogenoua  substance  containing  a  certain  amount 

of  sulphur. 

With  regard  to  the  investigations  of  Pick,  VVislicenus, 
and  Krankland,  which  have  been  regarded  by  many  as  a 
proof  against  Liebi^S  theory  of  the  mode  in  which 
muscular  power  is  generated.  Liebig  remarked  that  they 
rest  upon  imperfect  concnttitma  of  the  nature  of  the 
organic  pocess  involved.  It  waa  just  as  impossible  by 
the  combustion  of  dried  muscle  to  calculate  Its  efficiency 
in  the  living  body  (the  assumption  of  these  ph\  sic:siv  as 
it  uas  by  the  combustion  of  a  dried  bee  to  estimate  the 
work  which  it  accomplishes  in  the  flight  of  m.my  hours, 
carr>'in{»  the  weight  of  its  own  body  se\erai  niiU-s.  The 
muscle  in  the  living  body  acts  like  the  appar.itus  in  a 
watch,  which  gradually  expends  the  power  stored,  up  in  it. 
A  freshly-severed  frog's  leg  represents  an  apparatus  of 
this  kind  with  an  escapement,  while  the  ncwly- 
temoved  heart  of  the  same  animal  corresponds  to 
one  without  escapement;  the  frog's  heart  beating  for 
hours  together,  just  as  in  the  living  body,  while  the  frog's 
leg  moves  as  soon  aa  an  irritant  sets  it  for  a  moment  free 
from  the  escapement ;  and  if  small  weights  are  hung  on 
them,  it  is  po.ssible  to  obtain  \vork  froni  a  pair  of  severed 
frog's  legs,  that  is,  tl.e  weight  will  agam  and  again  be 
alternately  raise  d  to  a  certain  height,  witbOBt  Uood  Of  thc 
supply  of  any  kind  of  nourishment. 
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FOREIGN  SCIENCE. 


Paris,  May  ay,  i863. 

A  CAM  In  meJico-lei^l  chemittiy. — Emplojmenl  of  mlphocyanidcs  in 
toning  and  fixing  phoiographt.— Derivatives  of  the  radical  tilico- 


A  CASS  in  medico-legal  chemistry,  tried  at  Versaillea,  is 
worthy  of  some  attention.  Lucifer  matches,  it  WM  laid, 
had  boen  used  in  poisoning  the  viiflitn.  The  chemist  stated 
that  after  a  scruptilous  examination  of  the  exhumed 
matter  (interred  two  yvat)  he  bad  failed  to  deted  phos- 
phorus, probably  voIatililM  or  oxidiied  long  ago,  but  he 
had  slanted  several  piece*  ot  nelted  aulphur,  which  he 
exhibited.  Prom  these  fa^s  he  concluded  that  chemical 
matches  must  have  been  present,  for  these  traces  of 
sulphur,  though  very  small,  could  not  occur  in  culinary 
or  pharmaceutical  preparations.  The  question  was  then 
put — did  he  not  know  that  sulphur  similar  to  that  which 
lie  hail  cxliibited  was  found  m  deposits  of  fcoal  matter 
which  had  und«:rgone  a  certain  fermentation  in  the  air.' 
and  upon  this  point,  the  finding  of  sulphur  perfedlly 
crystallised  or  in  concreted  macsea  in  the  old  deposits  in 
the  sewer  of  Montfau^on,  waa  elted;  the  specimens  of 
sulphur  here  referred  to  are  preser^'ed  in  one  of  the  public 
museums.  Great  doubt  was  thus  thrown  upon  the  source 
of  the  snlpbnr  i  indeed,  judging  from  the  chemist's 
cvidenoei  he  woold  appear  to  have  argued  fivtber  than 
the  experimental  data  justified  him  iodouig:.  The  prisoner 
was  acquitted. 

At  a  meeting  of  the  Sucietede  Photoi^raphie,  M.  Ctviale 
made  some  observations  upon  the  cmployineiit  of  sulpho- 
cyanides  in  toning  and  fixinc;.  He  stated  that  in  the 
summer  of  1&67  he  fixed  about  700  positive  proofs  by 
means  of  potassium  and  ammonium  suiphocyanides.  A 
print,  one  half  of  which  had  been  protected  from  the  light, 
the  other  unprotetfled,  and  which  had  been  expoaed  tor 
three  months>  showed  only  an  uniform  tint. 

MM.  Priedel  and  Ladenburg  communicated  recently  a 
paper,  "on  some  derivatives  of  the  radical  silico-allyl."  to 
the  Academy  of  Sciences.  The  formation  upon  he.-iting 
3  molecules  of  silicic  ether  and  z  molecule  of  chloride  of 
silictum,  to  150%  during  an  hoar,  of  a  produA  named  by 
MM.  Friedel  and  Crafts,  monodilorfaydrine  silicic  ethyl, 
and  containing  SiCl(CaH;0)},  has  already  been  pointed 
out.  The  same  body  can  be  obtained  easily,  in  adding, 
drop  by  drop,  3  nioktules  of  absolute  alcohol  to  i  of 
chloride  of  silicium,  submitting  the  produdl  to  fractional 
distillation,  and  coUe&ing  that  which  distils  at  about  156". 
The  reaiftion  taldng  place  ii  exprcsied  by  the  following 
equation : — 

SiCl4  -f-jCjHjO.H  =  SiCl(C,HjO)3  -f  HCl. 
A  very  advantageous  yield  is  thus  obtained.  Monochlor- 
bjrdfine  silicic-ethyl  does  not  reaft  upon  zinc-ethyl,  even 
upon  boiling ;  but  the  addition  to  the  mixture  of  a  few 
fragments  of  sodium,  with  the  aid  of  a  gentle  heat,  com- 
mcaccs  a  fmi^on  which,  if  not  moderated,  mav  become 
veryeneigetie.  Tbefeispcoduoedanabnndantdisengage- 
Dicnt  of  gas  ;  at  the  commencement  of  the  leaftion  this 
gas  is  principally  composed  of  chloifde  of  ethyl,  after* 
wards  the  chlorine  disappears,  and  the  gases  are 
simply  hydrocarbons  (ethyl  and  hydride  of  ethyii.  Tlic 
sodium  becomes  covered  with  zinc  in  powder,  and  finally 
disappears  :  the  liquid  then  contains  /inc  and  chloride  of 
sodium.  'I'he  disenj^agement  of  gas  ha'.  ing  ceased,  the 
Operation  is  arrested,  and  the  prodtid  distilled.  The 
major  part  passes  over,  after|scveral  fraiftiouatings,  between 
159  and  162'  when  only  i  molecule  of  2inc-ethyl  has  been 
used  for  2  molecules  of  monochlorhydrine.  Analysis  assigns 
to  this  body  the  formula  SiC^Hj  (691150)3,  which  is  con- 
filmed  by  the  nomber  found  for  the  vapour  density ;  ex- 
periment gave  6^  while  theocy  requires  6-65.  The 
denaity  has  been  found  to  be  v^mj  at  o*.  Evidently  in 
monochlorhydrine,  i  atom  of  chlorme  has  been  cepueed 
by  the  group  CjHj.  The  body  thus  prodmed  ia  an 
luquul,  peeieMiog  aa  •gieeabtetomnu'* 


that  of  <;ilicic  ether.    It  is  insoluble  in  water,  but  soluble 
in  alcohol  and  ether  in  all  proportions.    Moisture  trans- 
forms it  gradually  into  alcohol,  and  produas  boiling  at  a 
higher  temperatine,  which  ate  doubtless,  say  the  authtm, 
polysilicates  analogous  to  those  which  silicic  ether  gives. 
Ammonia  and  e\-en  aloohoUc.potash  do  not  efleft  complete 
decomposition  ;   the  body  partakes  of  the  Stable  nature  of 
Bilicium-eth>  l,  and  is  only  oxidised  by  nitrte  add  above 
200°.    Concentrated  sulphuric  acid  decomposes  it  instan- 
taneously.   With  very  concentrated  hot  potash  a  lively 
readlion  is  produced,  and  the  ether  is  decomposed  rapidly, 
two  layers  being  formed,  both  soluble  in  water,  which 
only  separates  some  oily  globules.     Wl-.cn  the  solution 
is  neutralised  by  hydrochloric  acid,  or  better  with  chloride 
of  ammonium,  a  white  flocculent  precipitate  is  produced, 
resembling  silica.    This  precipitate  collected  on  a  hlter 
and  dried  ov  er  sulphuric  acid,  burns  and  blackens  when 
heated  on  platinum  foil ;  it  is  soluble  in  potash  and  re* 
precipiuted  by  hydrochloric  add.  The  solution  feebly 
alkaline  gives  with  nittate  of  silver  a  p«ed]HiUte  white  or 
yellowish  soluMe  In  ammonia,  and  containing  a  silico- 
carbonated  acid  with  oxide  of  silver.    By  making  a 
combustion  of  the  acid  in  a  current  of  oxygen,  numben 
were  found  leading  to  the  formula  SiCiHjOjH  with  a 
sn-.all  ciuantity  of  silica ;  the  body  has  not  yet  been  ob- 
tained in  a  state  of  absolute  purity.    Potash  has  then  split 
up  the  ether  afresh  according  to  the  equation  SiCjH; 
(CjHjO)j -f  2  H,0  -  SiC.H.O,H  +  3  C.H^O.  The 
new  ether  has  received  the  name  of  tnbasic  silicopropionic 
ether. 


CORRESPONDENCE. 


NAMES  VERSUS  SYMBOLS  IN  TEXT-BOOKS. 


To  the  Editor  0/  the  Chemical  News. 
Sir, — As  you  have  opened  your  columns  to  letters  upon 
the  difficult  subjed  of  teaching  science,  I  beg  to  be 
allowed  ^ce  for  a  few  lemarlcs  upon  the  Names  vmMS 
Symbola  used  in  the  text'^wolcs  on  cbemistiy  reoom* 
mended  to  beginners. 

It  may  be  taken  for  granted  that  what  Is  generally 
under.stood  as  the  binary  Dieory  of  salts  it  the  one  adopted 
in  this  country  to  express  the  composition  of  chemical 
compounds.  That  this  thcorj-  is  imperfedt  we  arc  all 
doubtless  well  aware,  but  at  the  same  time  its  imperfeAion 
is  of  no  consequence  in  praiftical  teaching,  since  it  is  con- 
.sented  to  by  chemists  because  it  is  as  good  and  useful  a 
theory  as  any  with  which  we  are  at  present  acquainted. 
1  take  the  chief  point  in  this  theory  to  be,  that  the  symbolic 
representation  of  all  chemical  compounds  shall  be 
analogous  to  that  of  common  salt — NaCI. 

If  the  above  be  true  it  is  the  duty  of  every  teacher  of 
chemistry,  to  eadeavotir  by  the  means  at  command, 
to  suit  hw  nomeactetnm  and  method  to  the  tbeoiy  be  is 
about  to  eomnranicate. 

Are  the  text-books,  or  rather  is  the  nomenclature  they 
contain,  in  thorough  accord  with  the  theory  they  profess 
to  teach  ? — I  think  not. 

The  reason  why  tlicy  are  not,  is,  I  believe,  in  great 
measure  due  to  the  fadl  that  writers  of  text  books  and 
teachers  of  the  science  have  never  worked  in  unison  ; 
have  nc\  er  come  to  any  kind  of  agreement  as  to  the  terms 
best  adapted  to  express  certain  fads.  Each  has 
taken  his  own  view  of  the  subjed,  and  written  what 
seemed  sufficient  to  suit  his  own  purpose.  They  have 
never,  I  thtok,  duly  considered  the  influence  of  old  ideas 
upon  persons  who  do  not  make  diemistiy  their  chief 
study,  nor  have  they  clearly  stated  the  entire  change 
which  has  taken  [dace.  Thus  we  have  a  mixed  nomen* 
dature,  giving  rise  lo  conflidliig  notions  upon  what, 
whether  2gbt  «r  wn»g.  ihmdd  b.  aUtiiiAlj^^^  (^^^j^ 
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I  do  not  propose  to  lay  before  yoa  anyUiiiig  new, 
neither  do  I  pretend  to  unfold  any  panacea  for  out  evil* ; 

I  nm  fullv  al;vL-  to  the  difiicuhies  of  the  proLlem  I  wish  to 
&a!ve,  and  atu  .i\s  arc  tliat  many  great  and  scientific  men  are, 
and  fora  longtime  ha\c  been,  occupied  with  the  revisron  ol 
our  nomenclature,  and  it  is  only  my  long  and  sad  cx- 
rcrirnce  in  teaching,',  which  indVCei  BIC  tO  vcntare  in 
Bringing  the  subjeft  before  you. 

There  can  of  coune  be  no  objeAton  to  a  chemist  using 
imy  syttem  of  nomenclature  in  a  scientific  p*per  intended 
for  cbenisttfOrtothe  employment  of  any  formukei  not  ex- 
cepting the  graphic,  or  even  to  his  mixing  diffbrent  names 
and  formuls  for  the  same  aub«tance ;  but  in  a  text-book 

intended  for  be;:inncrs,  wc  ought  to  confine  ourfeKes 
rigitily  to  one,  and  heaven  knows  tlit  labour  of  li;aching 
only  that  one,  to  the  generality  of  students. 

The  particular  terms  in  our  nomenclature  to  which  I 
wish  to  draw  nttentioa,  ave  thOM  of  acid,  base,  ult  and 
radical. 

Our  idea  of  acid  is  borrowed  from  the  taste  of  vinegar 
nnd  nnripc  fruit ;  it  has  f^own  up  with  us  from  the 
nurKiT^-,  and  is  an  inheritance  c.irrying  with  it  its  own 
lesson  and  sKsuciations.  In  chemistry,  do  we  teach  boys 
that  all  acids  are  sour  ?  Certainly  not.  Do  wc  mean  to 
state  that  an  acid  is  a  body  capable  ofunitinfj  with  a  base 
to  form  a  salt  ? — Certainly  not  f  Do  we  mean  to  state 
that  an  acid  is  a  body  possessed  of  diametrically  opposite 
properties  to  a  base  ? — No.  But  many  boys  cling  most 
pertinaciously  to  the  idea,  that  lump  sugar  is  the  great 
lepresentative  of  the  class  of  bodies  called  bases.  Do  we 
imagine  that  mere  words  are  sufficient  to  make  a  hoy 
believe  that  flint  it  an  acid,  or  that  water  is  a  most  potent 
and  aftive  dibaaic  actd?<— We  may  tty,  but  we  don't 
succeed.  The  only  way  to  convince  him  is,  in  the 
laboratory,  to  melt  a  carbonate,  and  when  it  is  calmly 
ftisint;  to  add  dry  f!int,  and  show  him  the  escape  of  ctr- 
bonic  acid,  and  even  then  while  admittinL;  the  fact  he 
does  not  believe  you,  but  says  "  you  call  it  an  acid." 
Again,  water,  which  far  more  deserves  the  name  of  acid 
than  ilint.  does  not  receive  that  appellation.  It  is  only 
hinted  at  occasionnUv  an  1  in;lirectly  in  our  text-books. 
But  if  HjSO^  is  a  bibaslc  acid,  becuuee  it  has  two  pro- 
portions of  replaceable  H ;  then  H^O  is  a  dibasic  acid 
for  the  same  reaaoft ;  and  if  H2SO4  ia  to  be  called  di- 
bydric  sulphate  on  account  of  the  two  proportions  of  re> 
placeable  H,  then  HjO  is  dibydric  oxide  for  the  same 
reason. 

But  who.  in  a  laboratory,  Wijuld  ever  dreatu  of  asking 
his  fellow  for  the  dihydric  sulph  ite  ;  or  tell  his  pupil  to  add 
an  .additional  proportion  of  distilled  dihydric  oxide  to  his 
solution,  ice,  SiC.  ?  If,  then,  from  oUl  association,  we 
never  apply  these  new  names  in  praAice,  ought  we  nut  to 
do  our  utmost  to  save  beginners  from  the  danger  of 
receiving  wrong  ideas  ?  Now,  it  is  granted  on  all  hands, 
that  to  give  exafl  principles  to  beginners  you  must  use 
dear  and  definite  language,  thus  supplying  them,  as  far 
as  possible,  with  corred  means  from  which  to  form  those 
idoui;  and  further,  that  until  yoa  get  a  youth  to  think 
chemistry  in  correft  terms,  yoti  cannot  enpeA  him  to  pro- 
duce t*a£t  answers  ;  and  even  when  corre<5l  terms  are 
given,  I  am  afraid,  from  past  experience,  it  is  hopeless  to 
e\p<  a  a  boy  to  use  them  unless  be  finds  otheis  doing 

s.o  too. 

In  our  tla;s  hooks  find  such  a  term  as  dihydric 
Kulphatf  givcti  tu  t:.f  budy  II2SO4;  but  in  the  same  page 
it  is  called  sulphuric  acid,  and  in  a  third  place,  oil  of 
vitriol.  So,  also,  authors  who  adopt  hydric  chloride  as 
the  proper  name  for  HCl,  almost  invariably  in  the  text 
write  about  hydrochloric  acid.  Is  it  fair  to  ask  a  boy  in 
his  reading  to  think  in  such  terms  .is  hydric  chloride, 
and  to  be  examined  in  them,  while  in  bis  text-book,  and 
in  the  laboratory,  he  has  praAically  never  heard  it  called 
anything  but  hydrochloric,  or  even  mnrii^  adiL  These 
names  aaatter  nothing  to  the  chemist,  aeitber  do  tbe 
fonnabi^  wbichevar,  aay  of  the  ao  lecogniaed  enea,  yon 


chooae  to  use  for  eommoB  vinegar.  The  chemist  would 
most  likely  knew  what  vou  meant,  without  caring  much 
for  your  names  or  symbols ;  but  not  so  the  boy,  or  the 
beginner.  To  such  a  one,  a  name  means  something,  and 

a  I'orinLl.i  is  supposed  by  him  to  be  a  sort  of  representa- 
tion of  the  composition  of  a  body.    He  requires  there- 
fore, first,  a  formula  for  vinegar  to  be  given  without 
comment  that  it  is  wrong,  or  that  there  are  19  others, 
all  uf  which,  according  to  their  authors,  are  more  correct 
than  the  one  he  is  learning.    I'urther,  all  the  recognised 
text-books  should  gi\e  the  same  recognised  formula  for 
the  same  body,  leaving  :t  to  t^iore  advanced  books  to 
deal  with  the  differences  of  opinion  respe<fting  them.  If 
boys  are  to  believe  in  chemistry,  they  must  find  the  same 
)i.imes  and  tbe  same  IkOs  recoracd  In  all  their  text-boohs  1 
and  this  at  preaent  is  not  the  case.   It  is  therefore  pro- 
posed, for  tbe  consideration  of  all  persons  wbo  have  the 
school-teaching  of  chemlstiy  at  heart,  whetbtf  it  would 
not  be  better  to  exclude  altogether  the  tcima  add  and 
basio  fiuin  elementary  text-books. 

Should  you.  Sir,  deem  these  remarks  worthy  of  a  place 
in  your  valuable  Journal,  I  shall  be  happy,  at  some  future 
time,  to  consider  the  other  terms,  namely,  salt  and 
radical. 

The  present  letter  is,  I  fear,  already  too  long  to  discuss 
them  now.— I  an,  Ac., 

Tmosias  Wood,  Pb.D^  F.C.S. 

Labonttory,  33,  Grove  Stiset, 
Liiaon  Grave,  N.W. 


SCIENCE  TEACHING  IN  SCH00t.& 


To  tlu  Editor  of  tht  Chemical  News. 

Sir.— The  excellent  tetter  of  Mr.  Tomlinson  in  your 
Journal  of  Utqr  sand,  must  be  my  excuse  for  tnublii^ 
^  ou  with  a  few  lines  upon  tbe  subjcdl  of  Science  Teaching 

in  Schools. 

1  have,  on  the  average,  150  pupils  going  through  the 
coiirseH  of  chemistry  and  physics  necessary  for  the  v.irii  ju-i 
competitne  examinations  during  each  six  months,  and  a-) 
each  n-.enib..r  attends  two  led^urcs  in  the  week,  I  n\Ay 
perhaps  he  allowed,  after  nearly  seven  years  experience, 
to  add  IT.)  tr:Lu:te  to  Mr.  Tuiuliiiion's  assertions. 

It  is,  in  most  cases,  next  to  impossible  to  impart  the 
theories  for  the  produdion  of  heat  or  ele«fkricity,  for  ex- 
ample, to  any  except  the  senior  divisions  ;  and  I  most 
cordially  agree  with  Mr.  Tomlinson,  "  to  say  nothing  of 
thnur>-,''  except  in  special  cases  where  the  mind  is  well 
prepared  by  age  and  previous  scientific  training  in  lower 
classes  to  receive  such  impressions.  I  believe  the  true 
system  to  be,  (i),  gradually  to  rear  the  mind  of  the  young 
student,  commencing,  for  example,  with  the  most  clc« 
mentary  considerations  of  pneumatics  and  gcnerd 
properties  of  matters.  (2).  Tie  should,  as  Mr.  Tomlir.- 
son  justly  observes,  be  thwroughly  instructed  la  that  n:os.l 
difficult  process  of  taking  notes,  and  particularly  of  each 
experiment,  and  in  some  cases  made  to  draw  the 
c:  seiUKils  of  the  app.-iratu-i  used.  (3).  A  viva  voce  ex- 
amination should  be  held  upon  the  subjeA  of  the  previous 
ledurc ;  this  I  believe  of  great  good,  for  by  it  you  find 
out  the  weak  points  of  which  nine  out  of  ten  pupils  are 
for  some  reason  or  other  ashamed  to  tell  you;  and 
in  junior  classes  it  is  well  to  invite  questions  after  every 
experiment.  U).  tjcientifie  terms  should  be  avoided  as 
far  as  possible  at  the  commencement,  and  even  when  they 
are  used  should  be  moat  thoroughly  explained. 

A  course  of  ctemcntarv  technology,  such  as  our  leading 
manuf.idlures,  illustrate<fby  specimens  and  diagrams,  and 
experiments  when  possible,  I  find  of  much  value  and 
greatly  appreciated. — I  am,  &c., 

T.  BiAxaii. 
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MISC£JLUN£OUS. 


British  AMOclatloD  for  tlie  Advancement  of  Science. 

— The  meeting  for  the  present  year  will  commence  in 
Norwich,  on  Wednesday,  the  igth  of  Ai:r;ust  next,  under 
the  presidency  of  Joseph  Dalton  Honktr,  Ksq.,  F.R.S., 
D.C.L.,  &c..  Curator  of  the  Royal  Gardens  at  Krw.  The 
fart  that  Norwich  has  never  before  been  visited  by  the 
British  Association,  the  charader  of  its  n'.anufatflures,  the 
highly  interesting;  j;cological  features  and  archzological 
remains  in  the  surrounding  distriA,  with  a  hearty  desire 
worthily  to  receive  the  Association,  will  combine,  wc 
trust,  to  make  the  meeting  thoroughly  interesting  and 
cuccessfut.  Through  the  liberality  of  variout  public  bodies 
and  private  iodividuale,  the  Committee  hftve  obtained 
excellent  accommodatitm  for  tb«  vnrions  meetings  of  the 
Auociation  ;  a  nbaeription  has  been  raised  to  defray 
local  expenses  ;  the  offen  of  private  hospitality  have  been 
numerous;  special  invitations  have  been  given  to  the 
corresponding  members,  and  a  large  number  of  dis- 
tinguished foreii^ners  ;  and  every  effort  will  he  made  to 
rcteivc  and  keariily  entertain  visitors  ly  the  meeting. 
The  Reception  Room,  at  the  Masonic  Hall,  Theatre 
Strrift,  Norwich,  will  be  open  on  Monday,  August  17, 
at  12  o'clock,  for  the  sale  of  tickets,  and  for  supplying 
information  to  visitors.  The  local  secretaries  are — 
Donald  Dalrymple,  Esq.,  Rev.  Hinds  Howell,  and  the 
Rev.  Joseph  Crompton.  Communications  intended  for 
presentation  to  the  scdiions  are  expe^cd  to  be  forwarded 
before  August  15th,  addressed  either  to  O.  Griffith,  Esq., 
Assistant  Geoetnl  Secretary,  i,  Woodside^  Harrow,  or  to 
CNie  of  the  local  secietaiies  at  Nonricb,  and  to  be  accom- 
panied by  a  statement  wfaetber  the  anthor  will  be  present, 
and  on  what  day,  so  that  the  business  of  the  A:^^.oc^ation 
may  be  satisfactorily  arranged.  The  Opcninfr  A,iii>i:ss 
■will  be  delivered  in  the  Drill  Hall,  on  Wednesdav  evening, 
the  igth  of  August,  at  eight  o'clock,  bv  luscpii  Hooker. 
Esq.,"  F.R.S.,  D.C.L.,  &c.,  President  tied.  .Su.-r.Vs  will 
be  held  in  St.  Andrew's  Hall,  on  the  evrnini^s  of  Thurs- 
day, the  2oth,  and  Tuesday,  the  25th  of  August.     1'.:  r:i:f!^ 

Lectures  will  be  delivered  in  the  Drill  Hail,  on  Friday, 
the  2i8t,  and  Monday,  the  24th  of  August,  at  half-past 
eight  o'clock.  V.ino'.is  Excursions  (geological,  archaco- 
lo^cal.  and  ethn' Iu;;^cal}  have  bcco  arranged  to  take 
place  OD  Thursday,  the  27th  of  August,  to  Cromer  and  its 
distrid,  to  Hunstanton,  to  Holkbam,  Castle  Acre,  Diss, 
Hoxne,  Thetford,  ftc^  lull  details  of  which,  with  tines  of 
trains,  will  be  published  io  due  course.  Minor  excursions, 
within  a  short  distance  of  Nor^vich,  are  in  courseof  arran;,-e 
xncnt,  and  will  be  notified  at  the  time  of  meeting.  A  pest 
office  will  be  opened  at  the  Reception  Rootn,  Masonic 
Hall,  Tl-.eatre  Street,  for  the  convenience  of  members,  and 
to  wliich  members  may  have  their  letters  directed.  The 
Great  Eastern.  Gre.it  N'tjrthern,  Cireat  Western,  North 
\^  estern,  and  Midland  Railway  Companies  will  convey 
members,  on  the  produdion  of  a  pai>s  ticket,  at  a  fare  and 
a  half  for  the  return  journey.  Trains  between  Norwich, 
Yannoatb,  and  Lowcaioft  will  run  frequently  during  each 
day. 

Increase  in  the  Quantity  of  Carbonic  Acid 
met  With  in  Air,  narrow  streets,  and  lanes. — Professor 
Dr.  Gvinning  records  a  series  of  experiments  concerning 
the  quantity  of  carbonic  acid  t^.is  contained  in  the  atmo- 
sphere of  the  City  of  Amstertiam.  While  the  average  of 
carbonic  acid  gas  found  in  a  most  densely  populous  part 
of  that  city  was  onl^  4*13  vol.  in  10,000  vols,  of  air,  it 
appealed  that  the  air  in  the  thoroughfare  called //<tfi/r^^. 
and  taken  at  smeters  height  above  the  pavement,  contained 
from  4^  to  5*4  vol.  of  carbonic  acid  gas  in  lOiOoO  vol .  of 
air.  The  width  of  the  thotoughfare  alluded  to  ia  about 
the  same  as  that  of  BiiChin  Lane,  Lombard  Street,  E.  C« 
Dr.  Gunning  advocates  the  proposed  widening  of  the 
above-named  thoTOD^ifBis  as  neceasaiyt  alio,  00  sanitaty 
grounds. 


Produiftion  of  the  Precious  Metals. — Mr.  J.  Koss 
Brown,  in  his  report  to  the  Secretary  of  the  United  States' 
Treasury  on  the  mineral  resources  of  the  States  and  ter- 
ritories west  of  the  Rocky  Mountains,  says  that  a  great  in- 
crease in  the  produt^ion  of  both  tjold  and  silver  is  probable. 
In  California,  Australia,  and  Siberia  gold  mining  is  now 
conduced  under  many  disadvantages.  In  the  two  former, 
wages  and  interest  are  exceptionally  high,  and  in  all 
there  is  a  lack  of  that  thorough  knowledge  and  of  those 
economical  modes  of  working  which  can  only  be  adopted 
by  a  generation  educated  to  the  business  and  devoted  to 
it  as  a  lifC'long  occupation.  In  Spain  and  Brasil,  wl^ch 
were  once  very  rich  in  gold,  and  would  probably  p^rfiw 
hydraulic  washing,  there  mutt  be  numerous  quartz  veins 
that  are  ncv  untouched.  These  will  be  made  produif^ivc. 
The  i\nde5  and  the  .\ltai  v.ill  be  explored  with  care,  and 
hundreds  of  veins  as  nth  and  lar^e  as  th.osc  of  I'otosi 
and  Guanajuato  will  be  found.  .NIachinery  will  be  un- 
proved, so  that  tunnels  or  adits  large  enough  for  wagons 
can  be  bored  Inc.  ten,  or  twenty  miles  long,  through 
high  mountains,  so  as  to  pay  for  purposes  of  travel,  and 
at  the  same  time  any  lodes  that  tn.iy  exist  in  the  chain 
will  be  opened  to  a  depth  far  below  anything  known  in 
mining.  The  great  lodes  of  the  future  will  not  be  dis- 
covered by  such  antecedents  as  those  which  revealed 
Potoai,  Cierro  Paaco,  Sombrette,  Chanarcillo,  and  the 
best  mines  of  Catosce.  If  veins  lilio  those  coaM  ba 
found  by  chance,  what  will  not  die  wdl-direAed  cxplo> 
rations  of  the  future  find?  It  ia  scarcely  to  be  doubted 
t!iat  a  l.'.rge  tunnel,  commenced  1.500  feet  above  the 
sea  )c->el,  on  the  western  slope  of  the  Sierra  Nevada, 
at  any  point  between  36  and  40',  would  in  the  course 
of  ten  miles  run  through  a  multitude  of  rich  lodes.  We 
have  reason  to  believe  that  when  the  grer.t  mountains 
were  formed  numerous  lars^e  fissures,  running  in  some 
places  for  hundreds  of  miles,  were  tilled  with  auriferotis 
and  argentiferous  quartz ;  and  we  fail  to  hnd  them  not 
because  they  are  not  there,  but  because  they  are  covered 
with  earth,  and  because  the  clambering  hunter,  the  be* 
p.iglued  wanderer,  or  the  charcoal-burner,  docs  not  pull 
up  the  bush  or  does  not  light  the  fire  in  the  right  spot* 
A  tunnel  ranning  through  the  Andes,  comncnctng  near 
Lima  or  Santiago^  wonld  reveal  wonders;  and  tte  pro- 
gress of  mechanical  Industry  is  so  marvellous*tbat  we 
are  justified  in  hoping,  if  not  in  cxpeclin;;,  to  sec  im- 
mense tunnels,  tiftecn  or  twenty  miles  long,  cut  through 
high  mountain  ranges. 

Chlorous  Anhydride  and  Benzol. --L.  Carius.  The 
formation  of  trichlorpl^enomalic  acid  is  accompanied  by 
the  production  of  chlorben/ol  and  Gich!orquinone,  more 
especially  if  an  excess  of  chlorous  acid  has  been  used 
(Ann.  Chnn.  Pliarm..  cxlii.,  uoi-  1  be  author  thinks 
that  this  is  due  to  a  readion  between  chlorous  anhydride 
and  benzol,  which  he  reptesents  in  the  following  twe 
equations— 

(z.)  GfiHfi  -t-  Cl,©t  -  €«H.CI,Oa  -J-  OH,. 
it.)  (<^5Hr.),  -f  (€6H^CI,0,V.  .+.  C1,,0, 
<^  (GoHjCiij  -f  (C„n,c:,o:),  +  (OHj)^. 

As  regards  the  properties  of  dichlorqtiinonc  the  author 
confirms  most  of  Stadeler's  statements,  but  hnds  that  the 
compounds  obtained  from  it  by  the  adion  of  potassic  or 
baric  hydrate  are  not  the  salts  of  an  acid  similar  to 
dichlorquinonic  acid,  but  compounds  of  dichlorhydro* 
quinone,  CtH^CliOi. — {Ann.  Chcm.  Pftdrwi.,  cxliii.,  315). 

Obituary.— Professor  Page.— Professor  Charles  G. 
Page,  of  the  United  States  Patent  Office,  died  on  the 
5th  inst.,  atter  a  lingering  illness.  He  was  the  aiAbof 
of  manjr  imfMHtant  discoveries  in  cleAro-magnetismi 
and  the  inventor  of  an  elearo-mapietic  motive<powcr 
engine,  which  attraded  some  Msentiea  ftom  fifteen  to 
twenty  years  ago.  Prof.  Page  had  fbr  many  yoos  been 
chief  examiner  in  the  t7.  8.  Patent  Office,  of  the  class 
tei!:!'.:!  "philosophical  in','ri;ment8,"  embracing  all  io* 
vcnuon^  in  {uathcmati^s,  mensuration  and  eledricity. 
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PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

^io^•TH5. 

8jo.  C.  Attwood,  WolsiaKhaiB,  Durhum,  "  Improvements  in  the 
'  "  *  ~     M  MMl  and  irao  sf  a  ■mllycliMaacr."— 


MMlnftiaaar 
Bin 


(arcli  to,  lM8. 

Pl^.  F.  Winder,  Manchritcr,  and  J.  Swindells,  KcRworth,  Leices- 
tershire, "  1  — I  roicmcnli  in  the  utilisation  of  the  waste  produtti 
ariainc  from  Ktparto  era**  and  other  fibrous  materials  used  in  the 
■MHWMAure  of  paper  and  other  purpoies- 

8}6.  F.  Winser,  Mancbca ter,  and  j.  Swindell*,  KeRworth,  Leices- 
lenhire,  "Improvements  in  the  manufaflure  of  sulphate  of  mag- 
nesia."—March  jr,  iS/kS. 

85J.  B.  Bri!!v!:,  Red  Hill,  Surrey,  "Improvements  in  the  manu- 
faAure  of  m«iiLic  — March  ix,  i86«. 

661.  M.  Kosvand,  Lewiaham,  Kent,  "  Improveraenis  in  the  treat- 
ncot  or  preparation  of  the  ingredients  employed  in  the  manufacture 
of  fermented  liquor*."— March  13,  1B6S. 

8S4.  H.  F.  Oriffitba,  and  A.  Ueard,  jun.,  "  Improvements  iii  appara- 
IM  (or  puddling  iron  and  steel." 

891.  W.  E.  New  ton,  Chancery  Lane,  "  Improvements  in  the  manu- 
faAure  of  illuminatinR  eas  in  the  distillation  of ' — *  


malting  of  gaseous  fuel  Tor  heating  purposea."— A'cominvnicatlMI  fnm 

L.  Stevens.  WashinRton,  Columbia.  U.S.A.— M 


-March  i6th,  186S. 
901     W.  E.  Gedce,  Wellinrton  Street,  titrand,  Middlesex,  "  IM- 
proved  fuel,  by  the  use  of  which  the  kindling  of  Ares  wilt  be  crcathr 
faciUtaMd."-^  cwwiriaalka  ffom  R.  M.  L«i|MidM,  PaaHn  to 
Petites  Bcariea.  Pam. 
o.  n.  w  F.  Neutrm,  Chancery  LaiM^"InpcowmcMt  In  pndvclaf 

steel  anil         'ti:i:I,  an^l  in  furnacct  Or  npuatm  UMd  tlKKiB.'* — A 

communicaiion  from  A.  Thoma,  New  Vorli,  U.S.A. 

910.  W.  E.  Newton,  Chancery  Lane,  "  Improvements  in  the 
process  of  preparing  iron  ore  for  smelting,  and  in  furnaces  therefor." 
—A  eommiinu  .ition  from  A.  Thoma,  New  York,  U.S.A.— March  17, 
tW8> 

ozj.    r.-      R  Newlands,  F.C.S.,  Malv-crn  Terrace,  Charlton,  Kent, 
liailTi^  •  cmkm  .  :n  treatingand  obtainirc  ^r'^duct^  (rem  spent  oxide  of 
Itaa  which  has  been  used  in  (-as  uorks  nr  otherui^c.  to  separate 
•alplMr  fram  iolphurctied  li)  dror.cn.  and  in  the  purification  nf  r.ulphur 
obtained  from  anch  o\i.ic  of  inm."— .March  iS,  1868. 

04^'  L.  Fncausnc,  Madrul,  Spain,  "  Improvaamta  in  the  applica- 
tion I  f  iimcdial  acent.s  lo  iim  hamas frame,  and io  tbo  appaiatai  em- 
ployed therein." — March  10,  jStiS. 

MA.  J.  G.  TatUrs,  W.  Keeble,  and  B.  Nowbciy,  Plymovlh,  Devon- 
shire,** TRiTrorements  in  the  prepaimtionof  ciKar»,aAd  mode  of  lighting 
t''.c  same."— March  20,  1S6S. 


NOTES  AND  QOERIES. 


ExtraA  of  Madder. — In  answer  to  the  query  of  your  corres- 
pondent,"  W.B.,"  I  bep  to  state  that  the  cxtrart  of  madder  moat  in 
use  now  among  the  calico  prsnten  is  th.it  of  M.  PernrKi,  of  Paria. 
Perhaps  if  he  «cre  to  inner;  hn  query  a*  an  advertisement  in  a  num- 
ber or  two  of  your  Journal,  he  miijht  be  able  to  find  bunic  i  nc  who 
would  be  willing  to  cummunicatc  the  process  for  a  trifle.— K.  b.  Dale, 
B.A. 

Aniline  Green.— Cathartic  Acid.— I  make  bold  to  trouble  you 
With  titeaa  queries  :—ist.  Iodine  green  for  dyeing  :  what  is  it,  and  how 
applied}  and.  Cathartic  acid.  It  has  been  stated  that  senna  owe*  its 
purgative  properties  to  cathartic  acid  ;  if  there  have  been  any  con- 
nrmatory  experiment*  on  the  nubjedt,  might  I  trouble  jrva  Mr  the 
process  for  the  extraition.of  this  acid  ? — TtsT  Ti  ni.. 

Vessel  for  Holding  Nitric  Acid,— Could  any  of  your  crrrc- 
pondents  tell  me  of  anyihinc  in  which  i,aoo  galloiis  or'su  of  dilute 
nitric  acid  (1  of  strong  acid,  by  inaaannb  loaoof  water),  caa  be  boiled, 
the  heat  being  applied  by  staan  iMida  ^R,  C.  M. 

Nitrate  of  Iron.— Your cancapandcat,  "Constant  Reader. "  cetircs 
a  cheap  mode  of  preparing  nitrate  of  iron ;  he  docs  not  state,  hou  ever, 
Wlwllier  he  requires  the  proto-nitratc  or  the  per-nitrate,  the  former 
and  latter  both  are  applied  in  dyeing  and  calico  printinit.  The  proto- 
nitratc  ia  best  procured  by  so-called  do.ible  decomposition,  i.r.,  by 
trcaiinc  a  solution  of  sulphate  of  prot  \i  .c  c  ,' iron  with  the  nitrate 
either  of  l>ar)-ta,  lime^  or  lead,  the  (irat-named  nalt  being  preferred  on 
aceoiint  of  the  freal  insolubility  of  the  resulting  sulphate  of  baryta; 
tbit  salt,  viz.,  nitrate  of  orotoxide  of  iron,  can  be  made  also  by  treating 
iron  filings  with  very  dilute  nitric  acid,  but  the  application  of  this 
proce-m  always  gives  rise  aho  lu  the  lurmation  of  ammonia,  and  con- 
aequeotly  to  nitrate  of  ammonia ;  moreover,  it  ia  almost  impossible  to 
evasoiatatlMaolalioa  wiHioitt  caaaiac  tlia  pnlo-nitrate  of  iron  to 
becoma  converted  into  per-iJtrate  of  tbai  neul.  The  per-nitrate  of 
iron  may  be  prep.irrd  -tst,  by  pouring  over  clean  iron  filings  gradually 
nitric  atid  ol  t  inmcrcc.  ;  rci  lously  diluted  with  Its  own  weight  of 
water,  to  keep  the  whole  well  cooled  down  by  placing  the  vessel 
wherein  the  solution  i«  lakiac  llaca  inlo  wr*  CoU)  water,  since  other- 
wise the  peroxide  of  iron  whicli  resalta  of  the  aOioo  is  precipitated, 
instead  01  being  dissolved  and  combined  with  nitric  acid,  the  affinity 
between  nitric  acid  and  oxide  of  iron  being  s'ery  teeble  indeed; 
HMtlMrpteBia  10  diaaoive  bydiated  peroiidc  of  Uoa  io  nitrit  acid} 


another  yet  is  to  decompose  i  eq.  of  prrtolphate  of  iron  by  t  eq. 
of  nitrate  of  lead  or  nitrate  of  barytji     I  hi:t  l^tt^r  ino<le  i^  sure  to 

rather  more  costly; 
i  is  obtained  as  a  by> 
precipitated  sulphate  of 
bBr)tB.  in  case  nitrate  of  barsta  were  used,  is  applicable  in  various 
ways  as  per" .jncnt  "  r  itr,  v. hich  daily  finds  a  moie  and  more  extended 
sphere  of  usciu,  applications.    For  tile  preparation  of  persulphate  of 


((ive  excellent  and  constantly  good  results,  but  is  ra 
if.  however,  nitrate  of  lead  ia  tiaed  aaMaiie  of  lead  i 
produA  which  is  of  some  valae,  wkiic  the  precip 


iron,  which  requires  peculiar  caution  and  aunipulation,  1  must  refer 
your  reader  to  w  orks  on  chemistry,  or  better,  perhaps,  on  printing  and 
calico  dyeing. — Dr.  A.  A. 


HEETIIIGS  FOR  THE  WEEK. 

MoMfiAY.— Royal  Inatltirtlon,  a.  General  Moaltily  Meeting. 

TuLSDAY.— Royal  Institution,  3.  Dr.  M.  Footer,  "  On  the  Develop* 
mcnt  of  Animals." 

WsDMiaOAV.— Geolosical,  8.  i.  James  Thomson,  F.sq..  "On  Some 
Carboniferous  Corals."  Communic.ncd  by  Dr.  P. 
Martin  Duncan,  Sec  G.S.  2.  S.  V.  Wood,  jun., 
Esq..  F.G.S.,  "  On  the  I'ebble-beds  of  Middicstv, 
Essex,  and  Herts."  3.  W.  Toplcv,  Esq.,  F.G.S., 
"  On  the  CreuceoM  Rocka  of  the  Baa  Boalonnaia," 
4.  c  11  Weston, Ba«.,P.0.8..'*NeUMttallndip 

Anlicimal. 

Tbbmmt.— Royal  Institution,  3.    Sir  Jolm  VMniSk,  Bart.,  "On 

Sa\  ages." 

Chemical.  8.  Messrs.  E.  T.  Chapman  and  M.  Smith 
"On  Isomerism  in  the  Organ  ic  Cyanides  .'"  and  "  On  the 
Artificial  Formation  ol  Pyridine."  Dr.  B.  H.  Paul,  "On 
Teating  Mineral  Oila  aaed  for  Laaua." 

  Royal,  8}. 

  Koyal  Society  Club.  6. 

PaiDAY.- Royal  Institutic'n,     Sir  s.  W.  Baker,  " Ob  Abfiiiak." 

  Geologist's  Associatioo,  8. 

Satvrmt.— Royal  Insiitatioa,  j.   Sir  Joka  LvMock,  Bart.,  "Oo 
Savages." 


TO  CORRESPONDENTS. 

Mech.—OW  of  Tartar  is  the  name  snmetlmes  gis*en  to  carboitate  of 
potash  which  has  deliquesced  to  an  oily-looking  liquid. 

A  Conttaut  Header,  whose  ouary  on  Nitrate  of  Inm  «raa  iaacited  a 
few  numbcra  agOi,  ia  lafonBad  that «  latter  ia  awaiting  Un  at  ear 

office. 

Dr.  T.  R.  Praser,  HtUi/ajc,  Nova  5ro(ro.— We  regret  tkat  Ike  article 
forwarded  ia  unsuitable  for  our  columns. 

A  Swisfiiftrr.— Charcoal  from  the  ignition  of  white  aogar  would  be 
the  purest,  but  probably  ivotv  black  would  answer  your  purpose  best. 

Cnemtcus  ^iifiori  letter  has  created  much  diversion.  W'e  shall 
probably  print  it.  Will  r>ur  correspondent  favour  ua  willi  kta  aaOM 
and  address,  to  add  to  it  ? 

C.  f/unfrr.— Careful  addition  of  limewatcr,  with  freo  aapnaara  to 
the  air,  would  probably  ba  fbnndlka  beat  iMaaa  of  temoviag  ina 
from  the  water. 

f>.C.— Bauxite  it  foond •! Bass,  Mar  Aflaa. btfwaDalii af  France 
It  contains  about  j}  per  eeac  of  ahHnliia.  fka  laat  keinc«ai4«  of  iron, 
water,  .Vi    I  or  price,  Ac.,  apphr  t»  M.  HOfia,  Sabadraa,  Pmnee. 

7o(  I  u'  r  -  Two  qoatleaaiaiBaeftad.    Tketbfid  waaaanrared  a 

ahort  time  back. 

B.  h.  C— BaiilMra.  of  Regent-ttreet,  have  a  coUeAion  of  books  on 
the  subjeA.  Conaolt  theae,  and  also  the  articles  in  Ure's  and  Watts 's 

DiAionaries. 

N.  li.  A'vnurtf.— To  give  even  a  superficial  outline  of  the  subjeAa 
mentioned  in  your  qucrjr  would  occupy  several  pages  of  the  CiikHlCAL 
Nhws.   See  the  article  in  Watts's  Dictionary. 

B.  W.  GifriONr.— Communication  received  with  thanks.  We  will 
endeavour  to  make  use  of  it. 

firmfd.— In  No.  441,  "  Un  Science  Teaching  in  Schoola,"  on  page 
14],  line  43  from  top,  for  "  favlta"  read  "  faitlty*"  On  pace  n(.  Una 
43  from  top.  for "  heather* ''read** bMatkaa;''tta«  10 fkWBWtte«,i>r 
■■  trace  "  read  "  brace." 

We  are  indebted  10  correapondenta  for  the  following  perirniita:* 
containing  reports  and  articles  of  Chemical  or  Scicntihc 
interest  :—"  The  Chemist  and  Drucjjist  ;"  "American  Artisan." 
•■  Mining  and  Scientific  Press  "  Minin;;  and  Petroleum  Standard  and 
American  Gas-Light  Journal  "  Uarlingion  and  Stocltton  Timca," 
Majr  16;  "  Le  Monitcur  Scientifique ; "  "Bulletin  da  la  SociM 
D'Encouragement ,"  '■American  Journal  of  Mining." 

Comniumra/inn!  havt  bein  rtceived  from  The  Council  of  the  So- 
ciety of  Arti^  (with  enclosure!;  G.  K.  Kodwell  (with  enclosure);  C. 
Greville  Williams,  F.R.S.  (with  enclosure)  ;  J.  Cliff;  J.  Smith,  M.D., 
University  of  Sydney,  N.  S.  W^lcs  i«i;h  enclosure);  Rev.  B.  W. 
Gibsonc.  M. A.  (with  enclosure  ! ;  Dr.  l,\on  Playfair,  F.R.S  (with  eo- 
closurcl;  Uaron  Vi  n  I.iebig;  C.  J. '  Kaufmann ;  N  B.  Rs-nard 
(U.S.A.! ;  T.  n.  Herd,  Canada.  C.  Hunter;  H.J.Davics;  W.  Small- 
come  ;  A.  Hird  J  \\  .  Slater  ;  M.  McNaugbt:  R.  T.  Dale,  B.A.  J  R. 
Menjics;  T.  1)  1  lai.Lr.  M.  D.,  Halifax,  Nova  Scotia,  (with  en- 
closurffi.  Mtniuc.\ll,  Hrus.  (with  enclosure);  Dr.  Wood  (with  en- 
closure 1;  It  I'  d'.wiri.,  ;  J.  Parnell ;  Colonel  W.  H.  SyVrs,  M.P. :  E. 
F.  Tcitchemactier ;  J.  Dcnham  Smith ;  J.  Y.  Buchanan  ;  U.J.  Kay 
Shuttlewurih  ;  MawaBB aa4 ftaraa L Albi&btaad  WilBoa s  J.  Steaaori 
H.Jones;  Towaa«ii«M«Ml»j).Miltb{  NUkAw  •»!  Maate 
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Bslknaium  isf  Carbon  in  Cast  Iron,  &c. 


THE  CHEMICAL  NEWS. 

Vou3eVIL  No.  444. 


ON  Tits 

ESTItfATtON  OP  CARBON  IN  CAST  IRON, 
WROUGHT  IRON.  AND  STEEL. 

AMALYtlS  or  A  CRROMtrBSOtfl  WROVOKT  II0M. 
By  U.  BOVSSIMOAULT. 


H .  BucHX,  aa  CBgiaeer«  Miidiag  at  MadctUo,  in  Centnl 
America,  went  me  a  «peefineB  of  cast  iron  derived  Ihim  as 

oxtdieed  iron  mincrnl,  rrduced  in  a  blast  furnace  fed  with 
charcoal.  It  is  white  iron,  in  small  plates,  sp.  gr.  7-45. 
Its  hardness  is  great,  and  lias  been  attributed  to  the 
presence  of  nickel.  Upon  dissolving  the  iron  in  hydro- 
chloric acid  a  solution  of  a  beautiful  green  colour  is  ob- 
Umed. ^^sowMHtw  that  this  colour  was  not  due  to  nickel 

Analysts  gave 

Combineu  carbon  ..    ..  4  40  per  cent. 
Grripliitc    ,.  ,.  — 

Silictum  ..  0*75  ,« 

Phosphoroa   o^  „ 

Sulphur        ..    ..    ..  tracea 

Aiaenjc  ...  — 

Nitrogen  ,.         ..        o*oi  „ 
Man^eae    ..        ..  0-84  „ 

Ctiromium     ..        ..  1*95 

Vanaditiin  ..traces 
Iron  ..   93*50  t» 

100*52 

The  estiitisnion  of  the  carbon  having  presented  aerions 
diiHculties,  I  was  induced  to  make  a  special  study  of  this. 
I  have  been  led  to  a  process  based  upon  the  transformation 
of  tlic  iron  into  protochloride,  without  there  being  the 
least  cvtilutioti  of  a  gas  capable  of  carrying  off  or  burning; 
tbe  carbon.  The  agent  which  I  use  is  bichloride  of 
mercury.  At  first  I  worked  in  the  diyiny«  and  thcnwitli 
more  success  by  the  wet  way. 

Tbe  powdered  iron  is  mixed  with  fifteen  parts  of  bi- 
chloride. Add  rapidly  enough  water  to  form  a  thin  paste, 
which  trfeuimte  for  about  hair  an  hour  in  an  agate  mortar 
(when  there  ia  no  objcftkm  to  the  introduaion  of  a  little 
silica,  a  glass  mortar  may  he  used).  The  dihited  paste  is 
introduced  into  a  German  flask,  and  kept  for  an  hour 
at  a  temperature  of  80°  or  100*.  Then  throw  it  on  a  filter 
and  wash  with  warm  water.  The  protochloride  of 
mercuiTi' after  being  well  dried  in  the  oven  is  put  into  a 
platinum  boat  ana  introduced  into  .i  glass  tube  com- 
municating with  a  generator  of  dry  hydrogt-n.  Heat 
gradually  up  to  a  red  heat  in  the  current  of  gas.  The 
protochloride  is  volatilised  without  decoiaposition*;  at 
icttt  onfy  vety  littio  neiGwy  is  tadaced. 

The  voIatiHaation  of  the  protochloride  may  equally  well 
be  efledcd  in  a  current  of  nitrogen  ;  but  independent  of 
the  fad  that  it  if  i  t  r  v  ;  >  keep  up  a  sustained  current 
of  this  gas,  there  always  be  a  suspicion  of  theprcsence 
of  a  little  oxygen.  In  this  respcdl  nydrogen  offers  more 
security,  especially  if  the  device  adopted  at  the  Eioh- 
Sortn(\}c  nii  Cort^in  aloirc  dcs  Arts  ct  ^^Lt!t•rs  is  eniplovL-d, 
which  consists  in  passing  the  dry  hydrogen  over  a  column 
of  spongy  platinom  before  it  arrives  at  the  tube  containing 
the  MMt  The  qwnge  retains  the  arsenic,  and  determines 
tlio  dhappeamoce  of  Che  oxygen  which  the  Iqrdiegen 
SMinighitcontaiik 


In  proportion  as  the  protochlortcte  of  mercury  dis- 
appears, tne  presence  of  carbon  becomes  manifest.  Allow 
the  boat  to  cool  in  a  otrrent  of  hydrogen,  and  then  weigh 
It  with  the  usual  precauHons.  The  carbon  is  voluminoosi 
of  a  line  black ;  it  lights  and  burns  like  tinder  if  tbe  boat 
is  heated  a  little.  This  is  generally  the  case  with  carbon 
extraded  from  white  irons,  wrought  iron,  and  steel.  The 
graphite  coming  from  grey  caatifOMOttly  burns  with  the 
assistaace  01  pure  oxygen. 

The  carbon  leaves  an  ash  after  its  combustion.  Before 
weighing  this  residue  it  must  ha  heated  red  hot  in  a 
current  of  hydrogen. 

From  one  gramme  of  white  cast  iron  io  large  plates,  I 
ebtdned — 

Carbon  0*043  gramme. 

After  combustion  there  remained  a  crystalline  residue 
having  the  appearance  of  silica.  This  reaidue  heated  in  a 
cvmnt  of  hydrontt  gas  weighed  0*005  gimoioe*  showing 
tbat  the  combined  cacbon  waMied  0^7. 

From  one  gramme  ofifM  fiom  nccmentaUoo  furbaiCB 
I  obtained — 

Carbon   *  0*009 

After  combustion — 

Gtevailiceous residue..  .*  ..  0*00x5 
Carbon  0*0073 

The  carbon  extraAed  from  cast  irons,  steels,  and  ewA 
from  the  better  qualities  of  iron  always  leaves  small 
quantities  of  ash.  What  is  its  origin  ?  The  silica  of  this 
ash  when  it  comes  from  steel  or  wrought  irofli  in  which  it 
cannot  be  ra^poied  to  come  fiom  scotta,  comes  fimn 
siHcIde ;  bat  it  does  not  represent  the  totality  of  this 
because  the  siltcium  in  combination  with  tbe  iron,  being 
first  transformed  into  chloride  by  the  bichloride  of 
mercury,  pa.sses  by  the  action  of  w  ater  into  the  state  of 
silica,  of  which  one  part,  being  soluble,  is  carried  away 
in  the  woihjn;^s,  while  another  part,  insoluble,  is  left  with 
the  protochloride  of  mercurv-.  It  is  this  insoluble  siUcn 
which  is  found  after  the  combustion  of  the  carbon.  I 
have  proved  this  hy  experiment. 

Tbe  motaUic  aobstancea  tabmttltod  to  tbe  adtion  of 
bichloride  of  mercury  tboutd  be  reduced  to  powder. 

There  is  no  difTicuTty  in  this  in  the  case  of  white  caht  irons, 
for  they  pulverise  easily.  But  when  grey  ca.st  irons,  steel, 
and  especially  wrought  irons,  are  operated  on,  recQurao 
must  be  had  to  the  file  to  divide  ttiem,  and  this  is  an 
inconvenience  on  which  I  do  not  need  to  insist.  A  skilful 
analyst,  M.  Damuur,  has  tried  whether  it  is  not  possible 
to  chlorinise  tbe  iron  without  this  preliminary  divisiOO. 
He  placed,  in  a  spiral  formed  of  platinum  wire,  a  small 
steel  Qflinder  weighing  i'a6grammes,  and  then  1 


it  in  water  containing  15  erammes  of  bichloride  of  mercury. 
It  was  put  in  a  watm  place.  Two  days  afterwards  the 
steel  cylinder  had  diaappeared :  the  protochloride  of 
mercury,  &c.,  was  collcaad  00  a  ^ter,  washed,  dried«  and 
weighed.   It  yielded— 

Carbon, ftc.  «.  ..  0-012 
Raaidue  of  silica  0-003 

Carbon   o-oog 

If     sIKcfttffl  combined  with  tbe  fron.ts  attacked  in  the 

cold  by  the  chlorine  of  the  bichloride  of  mercury,  this  is 
not  the  case  with  crystallised  silicium.  Upon  triturating 
this  with  bichloride  and  water,  so  as  to  form  a  thin  paste, 
no  reaction  is  remarked.  For  the  silicium  to  be  attacked 
the  operation  must  be  conduced  at  an  elevated  tempera- 
ture. 0-5  gramme  of  crystallised  silicium,  mixed  with 
bichloride  of  mercury,  was  placed  in  a  platinum  boat, 
introduced  into  a  glass  tube,  a:id  raised  to  a  red  heat. 
The  vapour  of  bichloride  of  mercury  was  then  passed  into 
the  tube :  all  tbe  siUcinm  had  disappeared  in  the  form  of 
ddoride  of  siUdum,  (Md  wtf  a  tiaco-of  sWco  tonalocd 
bdbind  io  tbe  boat* 
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Proposed  Water  Supply  for  the  Metropolis. 


I  CniuiCAL  Niwt, 


Sept.  30th,  1S67,  8  P.M. 

OA.     T-it  „ 
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8  9M, 
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8  a.m. 

•  ■ 

Nov.    8th  „ 

5  P.M. 

•  • 

5  P.M. 

•  • 

6  P.M. 

•  • 

carbonates  of  lime  and  magnesia,  the  greater  portfon  of 
which  is  gradually  deposited  on  boiling  the  water  forhalf- 
.nvhour.  By  n-ason  of  this  s(j!'tL-n;:i;;  of  smlU  watt-i  by 
boiling,  tcmporaril)'  li.iii!  '.v.,;L-r  is  cui^sidL-.-e J  to  bu  kss 
nbjfCtionablc  than  water  oftho  s.^nic  dt-^'rceof  ]HTn-..iiit;iU 
hardnexs.  My  own  i-xpi-rii-iico  lends  me  to  the  cunklusion 
that  the  advantaf;e!^  of  teniporarj-  over  perni.-ineni  hard- 
ness have  l>t>en  considerably  over-rated,  in  reaiiiy,  water 
used  for  domestic  purposes  is,  even  when  used  hot,  either 
nut  heated  to  the  boiling  point,  or  is  boiled  for  too  short  a 
time  to  remove  more  than  a  8m.-ilt  proportion  of  its 
temporvv  hardness.  Thu>;,  w.iter  drawn  from  the  kitchen 
boilen  of  »  dwelling-houso  and  of  the  AtheOSim  Club 
wat  uraally  almost  as  hard  as  the  cold  water  with 
wbSeh  they  were  lupplied,  as  is  seen  from  the  following 
table;— 

H*rdn«si  of  Ktrdneu  of 
CoMWttor.       Hot  Water. 

I4"6  ..  ..  ijO 

144  ..  ..  J  j  9 

14-4  ..  ..  134 

14-  6  ..  ..  II-6 
146  ..  ..  7*6 
I4'4  ..  ..  11*7 
X4'4  ..  ia*l 

15- 4  ..  14*3 
X519  ..  ..  ti*9 
IJ^  ....  8*4 
zo'i  ..  ..  tx'9 
187  ..  ..  184 
187  ..  i8-6 
187  i8'4 

Tlie  amount  of  noap  destroyed  bgr  tlw  itto  of  various 
waters  for  washing  purpo-ies  is  seen  from  die  following 

taUe,  In  which  certain  Welsh  and  Cumbe-rland  waters  are 
alio  introduced  for  the  purpose  of  cumpansun  : — 

£00/  daUo^-td  by  100,000  lbs.  of  various  U'tiiirs. 

lb*,  of  Soap 
doairoycd. 

Metropolitam  Watebs. 
Th  ames  Water    ..    ..         .•  212 

River  Lea   204 

Kent  Company's  Water    afij 

Other  Waters. 

South  Essex  Company's  Water   253 

f  .  tt  rham  Company Water    ..          ,,  84 

Water  supply  oi  Worthing   285 

H         n        Leicester   161 

t,         tt        Manchester    3a 

I*          M         Preston    80 

.,        „       Glasgow  (Loch  Katiioe)  4 

•«       ti      ttancastBT. <        ....  z 

Bala  Lake    5 

Thirlmem    8 

Haweawater   16 

Ullawater    33 

In  the  recent  supply  of  water  to  Paris  from  new  sources, 
the  importance  of  soft  water  attnuSed  the  attention  of 
the  eminent  engineer  M.  Bclgrand ;  a  cloae  investi^^ation 
ct  the  available  aources,  however,  toon  showed  that  he 
had  anifartnnately  but  little  choice,  as  the  really  soft 
Btnansofthe  Fontainebleau  sands  (the  minimum  hard- 
ness is  however  0  j  and  of  the  granite  of  Morvan  (mini- 
mum hardness  2-2°)  were  mere  dribblets.  Of  the  latter  M. 
Belgrand  says : — "Sources  qui  donnent  Ics  eaux  its  plus 
pures  du  bas&in  dc  la  Seine;  dc\;at;(>n  vers  Paris  im- 
possible, en  rai.son  du  pen  d'imporiance  dcs  sources." 
Hence  the  river  Vanne  117  -201,  somewhat  softer  than 
the  Thames,  was  the  softest  available  source,  and  having 
first  conclusively  demonstrated  this,  he  consoles  the 
Parisians  by  &aytng— "  Les  eaiuc  du  gniaite,  du  grcenaand 


et  dps  sables  de  Fontaineble.-iu,  qui  sont  chimi4]tteaicnt 
plus  pares,  sont  bcaucoup  moins  agreables  &boire." 

The  second  category  of  inorganic  substances  contained 
amongst  the  solid  impurities  of  waters,  consists  of  Ik* 
mintrnl  compoundt  constituting^ekiefly  the  iksltton  of  4** 
contposcd  stwagg  crmmurt.  The  putrescible  nitrogenous 
organic  matters  preeeBt  in  water,  or  in  ths  soil  through 
which  water  percolatea,  tmdergo  sradual  oxidation  and 
decomposidon*  by  which  their  caibon  and  hydrogen  aie 
converted  into  carboDie  add  and  water,  and  their  niito. 
gen  into  ammonia,  nitrous  and  nitrie  acids.  The  last 
three  remain  in  the  water,  constituting  a  record  of 
previous  contamination  with  putrescible  nitrogenous  or. 
ganic  matter.  But  rain-v.atcr  alwava  contains  ammonia, 
and,  as  Dr.  Bencc  Jou€S  has  shown,  also  nitrous  and 
nitric  acids.  The  nitrogen  in  these  forms  in  rain-water,  at 
it  finds  its  W.1V  in?o  rivers  and  springs,  amounts  in  the 
aggregate  to  -0^2  part  in  100.000  parts  of  water,  thereforp 
this  amount  must  be  dududted  from  that  found  on  analysis, 
as  nitrogen  derived  from  aerial  sources.  The  remainder, 
if  any,  represents  the  nitrogen  derived  from  putrefied 
nitrogenous  organic  matters  with  which  the  water  has 
been  in  contad.  To  express  this  in  terms  of  some  known 
standard,  I  emplc^  average  filtered  London  sewage,  whicit 
containa  10  parta  of  nitrogen  in  the  Ibrm  of  puireaciUe 
organic  matter  in  100,000  parts.  Thus,  a  water  wlitch 
contained  one  part  of  nitrogen  in  too,(X)0,  as  nitrous  acid, 
nitric  acid  and  ammonia  would  contain  in  100,000  parts, 
the  nitroi;en(nis  remains  or  skeleton  of  an  ar  1  r  ■  of 
putrescible  organic  matter  eaual  to  that  contajiieJ  in 
10,000  partR  of  average  filtered  London  sewage.  Such  a 
water  therefore  is  said  to  have  a  previous  sewage  con- 
t.T^ination  of  10,000  parts  in  every  100,000  parts.  But  it 
may  be  a^ked,  Is  this  a  true  record  of  the  previous  history 
of  the  water  in  this  respeA  ?  I  believe  it  to  be  so,  as  far 
as  it  goes.  /  believt  that  thit  nUrogtn  as  truly  re^rtttntt 
a  quantity  of  previously  existing  putrescibU  organtc  nUm- 
genottt  matter,  as  that  the  bones  of  a  megatherium  d«mQ»* 
strate  the  previous  existence  of  an  individual  of  that  spstittt 


but  as  the  geological  reoord  of  pfcvioasly  existing  organ, 
isms  is  imperfeA,  so  is  the  niboMnona  reCOfd ;  |iut  as 
chemical  and  mechanical  agendea  have  broken  up 
and  dissipated  the  remains  of  mitttons  of  animals  during 

long  fjcotogical  periods,  ro  does  the  ai5\ion  of  {^rowing 
plants,  and  perhaps  also  of  living  animaU,  remove  from 
water,  in  a  few  hours  or  days,  some  portion  of  this 
skeleton  of  previous  putrescible  orjjanic  matter.  Thus 
by  stora^^e  m  lar^e  reservoirs,  the  Kast  London  Company 
reduced  the  previous  sewage  contamination  of  the 
river  Lea  last  summer  from  about  2.000  down  to  230 
pans  in  100,000.  The  previous  sewage  contamination 
of  a  water  as  detemioM  by  aoalyau  ia  therefore  a 
minimum  quantity. 

But  in  addition  to  the  aSrial,  for  which  due  allowance 
is  made,  can  there  not  l>e  some  othi  r  r-oi::ce  f  this 
skeleton  than  putrefied  sewage  or  manure  mailer  Lan 
it  not  b«  derived  from  putrelied  ver;etahlc  matter — from 
peaty  matter  for  instance  ?  VS'itliout  utterly  denying  the 
possibility  of  this,  I  venture  to  assert  that  nowhere,  in  this 
country' at  least,  nor  probably  on  the  continent  of  Europe, 
is  there  such  a  quantity  of  nitrates,  nitrites,  or  ammonia 
produced  from  vegetable  sources  as  to  appreciably  affe<% 
the  truth  of  my  proposition  tiiat  the  nitroi^n  in  these 
forms  obtained  by  waters  irom  terrestrial  sottroes  ia  sub- 
stantially due  to  the  pntieCiAion  andogndationofaewBgn 
and  mttnurc  matters. 

It  has  been  ohjcifted  to  this  view  of  the  origin  and 
sij;ni(icance  of  these  forms  of  combined  nitrogen,  that 
waters  derived  from  toaiparatively  deep  vvclis,  in  the 
chalk  for  instance,  contain  them  in  lar<;e  quantities  ;  tlius 
the  Kent  Comp.iny't  water  exhibits  a  previous  seu  a^je  or 
manure  contammatujn  of  from  3,oo<j  to  s.ooo  p.nrt?  in 
100,000^  It  is  ditiicuit  to  und-r- 1  !-id  how  such  an  ob* 
jedJon  could  have  originated,  am;  certainly  disappears 
on  examination]  ibr  instaooa  in  the  abqw  vnaei  kui  wcB 
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fire,  while  the  taper  is  extinguished,  and  again  rtlightcil 
at  the  mouth  of  the  jar.  Under  these  conrlitions  the  tum- 
bustuin  is  incomplete,  and  sulphur  is  depo'iitfd.  A  cold 
and  dry  beaker-gSass  held  over  a  jet  of  the  burning  gas, 
thowt  no  trace  of  moisture.  With  vols,  of  oxygen  it 
forms  an  explosive  mixture.  Potassic  hydrate  ab«orb»i  the 
gas  completely,  though  more  .tlowly  than  GOf  Hi'ute 
acids  evolve  HiS  and  G&t  from  thii  tolation,  10  that  the 
ibMrption  appear*  to  tKke  placa  tkiw: 

eOS  4-  (HKO)4  -  1^69,  +  Kfi  +  (H,0),. 

The  potash  solution  gives  .-i  copious  black  precipitate  with 
ammonio.argentic  nitrate ;  no  trace  of  cyanogen  was  found 
in  the  filtrate. 

Neither  chlorine  nor  fuming  nitric  acid  has  any  adion 
vpoo  the  gas  at  ordinary  temperatures.  Passed  over  heated 
itteiciifjr  in  a  bulb-tuba,  qo  change  is  observed,  though  if 
long  balled  io  the  ||aa  a  trace  of  mercuric  sutphiae  ia 
formed.  When  sodium  is  treated  in  the  same  way,  a 
white  crust  is  produced  at  the  common  temperature,  which 
by  heating  easily  melts  and  becomes  f!.irker.  At  a  low 
red  heat  the  sodium  ignites,  burning  with  a  brilliant  light 
and  leaving  n  black  easily  fusible  mass,  containing  no 
trace  of  sodic  cyanide,  thus  proving  the  absence  of 
nitrogen  in  the  gas. 

Wbea  passed  through  mercuric-ethyl,  at  near  its 
boiling  point,  a  vident  aAion  takes  place,  pure  metallic 
mercury  without  a  trace  of  sulphide  is  separated,  and  a 
yellow  Iknild  ii  pndooed,  having  a  strong  garlic 
odour.  The  author  nipposet  it  to  be  etbylic  sulpbo' 
propionate. 

If  hcatcfl  to  low  redness  the  gas  is  decomposed.  This 
fadk  may  be  used  to  determine  its  composition  as 
follows :—  • 

Near  the  closed  end  of  a  U-tube,  a  fine  platinum  wire 
is  fiiaed,  itietching  anoea  the  tube.  Tbisatmbeing  (illed 
witb  the  gat  over  nercnry.  and  itsvotonieaacertaiiied,tbe 
wire  it  maintained  at  a  wight  red  heat  by  means  of  the 

battery.  About  the  wire  the  gas  is  decomposed ;  thick 
heavy  clouds  of  yellow  sulphur-vapour  fall  down  the  tube 
till  the  decomposition  is  complete.  After  coolini;,  the 
rrsidual  gas  possesses  the  original  volume.  It  is  odourless, 
does  not  render  baryta-water  turbid,  and  biirnswith  a  pale 
blue  flame ;  the  product  of  the  combustion  renders  baiyta- 
wMet  at  OMC  vrnkf*  It  is  hence  cafbooons  oxide. 

Millienau. 

Since,  therefore,  x  vol.  (aa*}]  cc.)  cerbonylie 

sulphide  weighs    60 

and  t  vol.  (22  33  c.  c.)  carbonous  onide  weighs. .  tB 

The  weight  of  the  sulphur  in  the  gas  is         ..  32 

The  gas  contains  therefore  one  atom  of  6|  One  of  O, 
and  one  of  S,  and  its  formula  is  6&& 

Two  determinations  of  its  density  were  made  by 
Bunsen's  method.  The  first,  however,  was  on  a  portion  of 
the  gas  before  the  use  of  the  tube  containing  caoutchouc ; 
it  reuins  therefore  a  trace  of  G8a  vapour.  The  observed 
density  is  a-ii53  and  s*ro46  in  the  two  experiments;  the 
calculated  is  3-0833.  60  is  therefore  its  molecular  weight. 
These  results  were  confirmed  by  direA  analyses  of  the 
gas,  made  according  to  Bunsen's  methods. 

In  the  opinion  of  the  author,  this  gas  is  widely  dis- 
tributed in  nature.  Because  it  is  so  easily  decomposed 
by  water  into  GOj  and  HjS,  however,  it  hm  (generally 
been  confounded  with  thest;  substances.  IVom  some  ex- 
periments of  his  own,  Than  thinks  he  can  assert  almost 
positively  that  this  compound  is  contained  in  the  new  and 
leaarkable  thermal  spring  of  Harkany;  and  also  in  the 
cold  sulphur  spring  of  Parad,  both  in  Hungary.  He 
toatains  thi^  view  m  tlie  faa  that  the  water  ftewly  drawn 
has  precisely  the  odoor  of  the  gas,  which  recalls,  bat  can- 
not at  all  be  mistaken  for  that  of  H26;  though  on  standing 
a  few  hours,  the  sulphydric  acid  odour  appears.  For  these 
reasons  it  is  probable  that  it  occurs  in  many  other  sulphur 
springs,  and  it.  can  scarcely  be  doubted  that  it  could  be 


found  among  the  sulphur  gases  of  \olc.aiic  aftion,  and 
pejliaps  iii  those  arising  from  organic  dccompobilio:!. 

It  is  recognised  b\-  the  following  reaiflions :  ist. 
Potassic  hydrate  deprives  the  gas,  or  its  watery  solution, 
at  once,  of  its  peculiar  odour.  The  alkaline  solution 
elTervesces  with  dilute  sulphuric  acid,  evolving  H^S  (dts* 
tindiort  from  CiS).  2nd.  In  acid  solutions  of  silver  or 
cadmium  it  produces  no  precipitate ;  but  upon  the  addiu'on 
of  ammoniai  the  respeAive  sulphides  appear  (distinAion 
fromH^).  «rd.  Sodic  nitroGuTi^aalde  has  no  aftioa  in 
neutral  oracid  solutions ;  but  an  intense  blue-vlolet  colour 
is  developed  by  potash  or  ammonia.  4th.  Iodide  of  starch 
is  decolourised  in  a  short  time  by  this  gas. — Ann.  Ch. 
Pham^,  St^^  Band  v.,  236,  Oct.t  i86j. 


ON  THE  PROPOSED  WATER  SUPPLY  FOR  THE 
METROPOLIS.* 

By  EDWARD  FRANKLANP,  Ph.D.,  F.R.S. 
Professor  of  Cbcmittry,  Royal  Iiulitatioa. 


(Concladed  from  pace  jjS.) 

Having  thus  diacQBsed  the  organic  portion  of  the  solid 
impurity  of  these  waters,  let  na  now  turn  to  the  inoiganie 
or  mineral  portion,  which  may  he  convenient  dividad,  ae 
regards  its  most  important  constitaenta,  Inte  dme  anb* 

divisions,  riz.  : — 

1.  Soap  dn.stroyin substances. 

2.  Min^al  compounds,  constitutingchiefly  KhedieleUMI 
of  decomposed  sewage  or  manure. 

3-  Poisonous  substances,  such  aa  arsenic,  copper,  and 

lead. 

The  first  or  soap  destroying  category  of  substances 
communicate  to  water  the  quality  called  hardness.  These 
substances  arc  the  salts  of  lime  and  magnesia;  and  the 
quantity  of  them  contained  in  the  proposed,  aa  compared 
with  the  present,  metropolitan  water  supply  will  be  seen 
on  reference  to  the  analytical  table.  Ihe  hardening 
efTeA  of  these  substances  is  also  given  in  a  separate  line 
of  the  same  table,  from  which  it  will  be  seen  tfiat  t'l  ;  n 
posed  is  only  about  i-ioth  as  hard  as  the  present  water 
supply. 

Tastes  differ  as  rccjards  hard  or  Sf>ft  water  for  drinkinfj 
purposes,  and  medical  arguments  have  from  time  to  time 
been  advanced,  now  in  favour  of  and  now  against  each. 
It  has  been  asserted  in  this,  country,  for  instance,  that 
hard  water  is  necessary  for  the  formation  of  bone,  and 
that  the  Ihigcr  of  Providence  points  to  the  advantage  of 
hard  water  by  the  profusion  or  calcareoaa  strata  occurring 
in  tlw  earth's  crust,  whilst  M.  Belgrand  states  that  the 
inhabitants  of  the  hard-water  distriAs  of  France 
notoriously  suffer  from  carious  teeth.  It  would  probably 
be  extremely  d-.fficuk  to  j^rove  dther  of  these  assertions. 
As  refjards  the  enormous  advantages  of  soft  v^att-r  for 
v.  asliini(,  cleansing,  and  manufatturrnc;  purposes,  llic-rc  is, 
however,  no  difference  of  opinion.  In  Glasgow  alone  the 
annual  saving  of  soap  only,  by  the  introduction  <if  Loch 
Katrine  water,  for  a  previous  supply  of  very  moderately 
hard  water,  has  been  estimated  at  36,000/,  Having  had 
the  opportunity  of  comparing  a  six  years'  experience  of 
the  son  water  supplied  to  Manchester,  with  a  subsequent , 
ten  years*  ejqwtience  (tf  tiM  bard  water  of  London,  I  can 
state  that  the  soft  water  was  for  all  purposes  preferred  by 
every  member  of  my  family.  On  removin;j  from  Ma 
Chester  to  London,  the  repugnance  to  drink  the  h.ird 
water  of  the  Litter  city  w  .is  at  least  as  marked  .is  tl;.U 
whirh  1  liave  sometimes  noticed  in  persons  makiug  the 
transition  in  the  opposite  dircif^ion. 

The  hardness  of  the  London  waters  is  chiefly  what  is 
termed  fem/orary  hardness ;  that  is,  it  is  caused  by  the 

*  Read  bdbce  the  Royal  lasHtotioa  of  Oicat  Biitiia.  Piidsy,  AptU 
3.tm. 
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Pnwiom  Stwage,  or  Manure  Conlamiiiatioit,  im  100,000 
parts,  of  various  Spring-waters. 


nmm  of  Walm. 


Same* 


(on. 


Mother  LudUw's  Cave   -oot    . . 

Water  aupplied  to  Fcrcttc  (Haut 

Kbin)                                         —    ..  '0J9     ..  70 

Spring  near  IMnncnach(HaiitRUB)    —   ..  '114     ..  820 
Source  of  th*  RoppcfliviUer  (HaM 

Rhio)                                   —  '168  ijGo 

SomMOf  the  Arcucil  ~  I'lll  10790 

„     H    But  at  Montmartre        —    ..  8*963     ..  Bjjio 

„    »   ''•T'vS       V  ••   ~  ••  *»»  a«3«> 
Trail  H«riM,  St. 

Etienne                                       —    ..  'tM     ..  17S0 

Sprine  at  Nimcs                               —    ..  119  970 

Ebersbronn  (Das  Rhin)                     —    ..  '447     ..  4130 

Water  aupplied  to  Wocra-mt-Saaer 

(BaaRhin)                                  —    ..  *«S9     ..  2270 

Source  of  the  III,  near  WinclceI(Haut 

Rhin)                                      —    ..  •104     ..  7» 

I.iebfrauenbcr);  Spring  (Bas  Rhin)     —  •003      ..  o 

Selu  iBis  Khin)                                —    ..  -008      ..  o 

Mineral  Spring  of  Uussang  (Vosgcst     —    ..  *oo3  o 
Water  aupplied  to  Thann  (Haut 

Rhin)                                           —    .,  <0»  O 

Source  of  the  Boelaelnr(HMitRlim>    —    ..  <oi8     ..  o 
Spring  at  Caatla  FlechMMiia  (Bu 

Rhin)                                      —    ..  TrMca.  o 

Thermal  SpiiBC  at  Baden     ..  ..    —   ..  w6  o 

„        „      Das                  —    ..  -013  o 

Source  of  the  Pretle  (Eait  Pyreneei)    —    ..  '013  0 

The  leaultB  embodied  in  the  above  tables  throw  con- 
siderable additional  light  Upon  this  form  of  water  con* 

tMniiwtion.  They  show  in  the  first  place  that  waters 
which  h«««  not  been  la  latpiciotu  company  exhibit  little 
ifamffe«ioBStewafKGoatamiiiatioa»t)ta»  ia  the  whole 
of  no  CoiBbeHiiid  and  Weetmoreland  ^atrifi  it  only 


In  one  instance  fthe  Upper  Kent  which,  as  every 
toaritt  knows,  has  a  little  cultivated  land  on  its  banks), 
and  that  to  a  small  extent  only.  In  the  Welsh  waters 
again  there  are  only  three  instances.  The  spring-water, 
whicli  issues  from  the  Greensand  beneath  an  uncultivated 
but  heather-covered  surface  at  Mother  Ludlaw's  Cave, 
near  Farnham,  exhibits  a  mere  trace  of  this  contamina- 
tion, whilst  the  waters  of  nine  springs  on  the  RbinOi  in 
the  Vosges,  and  in  the  Pyrenees,  examined  Iqr  U. 
Boimaingault,  exhibit  no  indications  of  previoiu  sewage 
contamination.  On  the  other  hand,  the  spring  forming 
tho  ionfce  of  the  But  and  iiaiiiag  not  far  from  the  cemetery 
at  Montmartre  at  onoe  diadotef .  ilt  antecedents,  and 
exhibits  a  previous  sewage  contamination  of  85,310  parts 
in  100,000.  It  will  be  seen  that  the  water  of  the  Ourcq, 
which  is  now  used  only  for  waterin;:;  tlie  streets  of  Paris, 
exhibits  a  previous  sewage  contamination  somewhat  less 
than  Thames  water. 

But  what  is  the  import  of  this  previous  sewage  con- 
tamination ?  These  skeleton  compounds  are  innocuous, 
why  trouble  ourselves  about  them  ?  True,  they  are 
innocoous,  or  nearly  so;  but  inasmuch  as  they  show  that 
the  water  has  been  in  contaA  with  animal  lefuae  they 
bring  a  heavy  chaise  of  suspicion  against  It.  nwse  re> 
IBM  aainalmattan  an  known  to  contain  that  which  is 
hortlbl  to  hanan  Ufe.  This  hurtfiit  matter  is  believed,  on 
very  strong  evidence,  to  consist  of  spores,  or  germs  of 
organisms,  which  are  capable,  under  favourable  circum- 
stances, of  producing  in  man  such  diseases  as  cholera, 
typhoid  fever,  and  dysentery.  Now  such  spores  or  germs, 
endowed  as  they  are  with  vitality,  will  be  lil<cly  to  resist 
the  oxidising  agencies  which  convert  the  rest  of  the 
anima]  refuse  into  carbonic  acid,  water,  nitric  acid,  nitrous 
acid,  and  ammonia.  For  instance,  if  the  contents  of  an 
on  were  beaten  up  with  water  and  poured  into  the 
Thames  at  Oxford,  the  oqanie  natter  would  probably  be 
entirely  oxidised  and  converted  into  mineral  conpoonds 
before  it  reached  Teddington ;  but  If  the  were  thrown 
whole  Into  the  Thames  at  Oxford,  it  wonld.  If  It  retained 
its  vitality,  be  carried  down  to  Teddington  without  any 
decomposition  of  its  organic  matter.  There  can  be  no 
doubt  that  the  spores  or  perms  of  many  organisms  are  in 
like  maoaer  capable  of  resisting  for  a  long  time  the  de- 


composing adion  of  water.  Now  no  practicable  process 
is  known  by  which  these  spores,  cnce  introduced  into 
water,  can  be  again  removed  or  can  have  their  vitaiitv 
destroyed.  Filtration  will  not  do  it;  in  fad  it  is  well 
known  to  engineers  that  water  Is  often  contaminated  with 
visible  suspended  matter  which  cannot  be  sepaiated  by 
filtration ;  thus  M.  Belgrand  says,  "  Lorseque  t'ean  est 
troublde  dans  le  fleuve,  elle  sort  louche  de  nos  filtres." 
And  again,  speaking  specially  of  the  London  water  supply. 
"  Le  mode  de  dcgrossissage  employ^  par  les  grandes  corn- 
pa^nies  anglaises,  trls  convcnahlc  a  Londris,  ou  I'vn  ne 
boil  pas  d'tau,ne  vaut  rien  ii  Ptir'n,  on  It's  fi  nimcs,  let 
enfants,  les  vieillards  de  la  classe  oux^rifre  n'ont  pas 
d'autrt  boisson.   J'ai  constatd  par  moi  meme,  et  les  in- 

S^nieurs  anglais  n'en  disconviennent  pas,  que  I'eao  sort 
es  filtres  irHs  eharffit  ie  matiere  organique."  AgfUo,  hi 
the  account  of  his  highly  remarkable  retearchea  on  vaccine 
and  small'pox  poisons,  recently  communicated  to  the 
Academy  of  Sdencca,  M.  Chaoveatt  aajra  regarding  the 
organic  germs  contained  in  these  poisons,  that  they  "  ne 
se  dcposent  jamais  completement  dans  les  couches 
profundcs  du  milieu  ambient,  et  passent  il  travers  tous  les 
filtres." 

Boiling  even  for  several  hours  cannot  be  relied  upon  for 
the  destruAion  of  such  germs,  some  of  which  liave  recently 
been  shown  to  retain  their  vitality  after  four  hours 
boiling;  in  fadt  there  can  now  no  longer  be  any  doubt 
that  as  contended  by  M.  Pasteur,  the  cases  of  so-called 
spontaneous  generation  have  .all  had  their  origin  in 
ignorance  of  the  excessive  tenacity  of  life  in  the  germs  of 
the  lowest  organisms. 

Nothing  ahoft  of  diatlllation  therefore^  aa  it  is  carried 
on  tn  nature,  can  be  rdied  upon  to  nee,  completely, 
scwaKC-contaminatcd  water  from  its  noxious  constituents. 
Excessive  filtration  is  doubtless  to  some  extent  a  safe- 
guard, and  hence  previous  sewage  contamination  in  chalk- 
water,  if  we  could  be  certain  that  the  water  had  been  fairly 
filtered  through  some  100  feet  of  chalk,  and  that  none  of 
it  gained  access  to  the  wells  through  fissures  or  swallow- 
holes,  would  have  far  less  significance  than  it  has  in  the 
case  of  a  river  water  where  the  fine -suspended  and  noxious 
matters  of  sewage  have  but  a  comparatively  slender  chance 
of  removal  before  the  water  reaches  the  conaomer.  We 
must  alao  net  fingee  that  mere  dllnthm  fidla,  in  the  caan 
of  these  suspended  ^erms,  to  deatny  their  noidonaqualinr* 
diflering  as  they  do  m  this  respeA  remarkably  from  soluble 
poisons.  The  daily  casting  of  a  thousand  fatal  doses  of 
strychnine  into  the  Thames  at  Oxford  ought  not  to 
occasion  so  much  alarm  amongst  the  London  water- 
drinkers  as  the  present  flow  of  the  Oxford  sewage  into 
the  river,  because  the  excessive  dilution  of  the  soluble 
strychntae  would  effedlually  prevent  its  producing  any 
physiological  effeCt.  Each  noxious  living  germ,  on  the 
other  hand,  contains  within  itself  the  power  of  indefinite 
multiplication  and  mischief.  One  such  germ  may  be 
present  in  a  winegbas-full  of  water,  whereas  it  would  be 
necessary  to  drink  many  thousand  gallons  of  water  ta 
imbibe  a  noahnts  amount  of  stnchnuMt^  under  the  con- 
ditions just  alluded  to.  I  am  tnerefoie  of  opinhm  that 
water  once  contaminated  with  sewage  or  manure  matter 
ought  never  again  to  be  used  for  domestic  purposes,  if  any 
other  supply  can  be  obtained  ;  and  I  endorse  the  advice 
of  M.  Belgrand  and  the  principle  which  guided  him  in  the 
selection  of  the  new  water  supply  for  Paris:  —  "On  a  dit 
des  eaux  potables,  qu'elles  ^taient  comme  la  femme  de 
C^sar,  qu'elles  ne  devaienC  pss  aMMM  4tre  sonpgonndea, 
et  c'est  mon  avis." 

A  few  words  will- now  suffice  regarding  the  third  dasa 
of  mineral  mattostiiat  may  he  preaent  in  the  solid  im- 
purities of  wsten.  via.,  pritmitm  snMmiutt  mck  ne 
arsenic^  <qtftr«  mi  Itad,  Tkmm  siihsrsnces  are  enhr 
likely  to  occur  in  waten  conneAed  with  mineral 
workings— one  of  them  only,  lead,  has  been  deteded  in 
the  proposed  supplies,  and  that  poly  in  two  streams  in 
Cumberiand,  and  in  qjuOH^ty  bg  tWO  mimils  tO 
any  turther  notice. 
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The  foUowing  ttble  exhibits  a  comparativs  view  o£  the 
■MMnt  and  quality  of  the  gaies  contained  In  the  propoeed 

and  present  supplies : 


GtUtiXf4lUd  on  boiling  too  volnrnts  of  various  Witlert. 

CumberlMd      1'fc.uTtcs  Oit- 

Wnlcni         Water.  tilled 

U«im.           Mcjin.  Water. 

.    i"4a4   .,   1*656  1-133 
'jtO    ..  0*801 


Webh 

NaoMSefGMH.  Watcn. 

Mamn, 

Nitrogen  , .  vjtj 
Oxygen  ..    ..  •Ots 


CaHionic  acid  *sa7 

3-162 


•617 

*a8t   ..  3*652  M05 

«*43i        6109  1-855 

Yott  will  find  that  the  gaseaeontained  in  the  Welsh  and 
Onlwflaiid  wami  are  very  riaayar  in  qnaotitv  and  pro- 
wrtim  to  iboae  found  In  recently  diatilled  water, 
Cotlefted  at  theaewatcriaie  near  the  moantain  nuagea 
which  constitute  the  great  condenaert  of  natural  dis- 
tillation, this  is  cxaAty  the  resnlt  we  ^ould  exped.  The 
I  1  r  Ion  watLTs  diffrr  mainly  in  containing  more  carbonic 
Acjd  in  solution,  which  makes  them  more  «parklin5  in 
appearance.  Sparkling  waters  aic  j;enerall\  prefcrri'tl  by 
the  public,  althuugb  they  commonly  owe  their  briskness 
to  extensive  conta^  with  decaying  organic  matter.  It  is 
thus  that  the  highly-sparklitsg  pump-waters  of  London 
are  still  preferred  by  many.  On  tne  other  hand,  soft 
waAfrs  arc  not  necessarily  vapid ;  no  draught  of  water 
could  be  more  delicious  than  that  which  ia  ootained  fmm 
the  public  drioicint^fiMintalns  of  Glasgow,  aupplied  front 
Loch  Katrine,  alUMnigh  I  find  that  100  volnmea  of 
tkia  water  centala  only  tlie  following  laaeooa  con- 
Mltnenta:^ 

Nitrogen   1731  vola. 

Oxygen    w 

CnrbontcAcid       1*        ..    »tt%  „ 

Action  upon  Lead. 

The  conditions  which  determine  the  atfkion  or  non-aiflion 
of  water  upon  lead,  have  hitherto  been  involved  in  much 
obscurity.  Messrs.  Graham,  Miller,  and  Hofmann,  the 
Government  Commission  of  1S51,  on  the  supply  of 
water  to  the  metropolis,  established  the  fad  that  the 
lireience  of  dissolved  oxygen  and  the  absence  of  more  than 
tkma  volmnea  of  carbonic  acid  in  'xoo  volumes  of  water, 
are  amongst  the  cooditioni  acoaaaary  for  the  attack  of 
lead. 

The  whole  of  the  waaent  water  suppivoftbeoMtMpolia 
is  perfedly  proteAedfraaa  asking  upon  lead  hf  the  large 
quantity  of  carbonic  acid  which  it  conuins.  Still  there 
are  obviously  other  conditions  involved  in  the  problem  ; 

for  all  the  samples  of  water  from  the  Welsh  and  Cum- 
berland distri^s  contain,  as  shown  in  the  above  analytical 
results,  dissolved  oxyt^cn,  whilst  not  one  of  them 
possesses  an  amount  of  carbonic  acid  even  remotely 
approaching  that  which  is  necessary  to  protect  it,  and  yet 
some  of  these  waters  atft  violently  upon  lead,  whilst  others 
arc  entirely  without  adtion  upon  the  metal.  Having 
recently  had  occasion  to  observe  that  a  sample  of  dis- 
tilled water,  which  adled  powerfully  upon  lead,  completely 
lost  tbia  quality  by  momentary  cnntafl  with  animal  char- 
OOltt  I  found  on  further  investigation,  that  a  minute  quan- 
tter  of  the  chief  constituent  of  oone-black*  via.,  phoaphate 
ofliiDC,  completely  proteda  water  from  aAion  upon  lead. 
I  thon  cmvfuljr  examined  for  phosphate  of  lime,  the  water 
of  the  KItrcr  Kent  (Upper  Kent)  which  is  eminently  dis- 
tinguished for  its  violent  aclion  upon  lead,  and  the  water 
of  the  River  Vyrnwy,  which,  although  nearly  as  soft  as 
distilled  water,  has  not  the  sliuhtest  aclion  upon  lead, 
even  when  placed  in  conta«tt  with  a  bri,r;ht  and  frcUily  cut 
surface  of  the  metal  for  24  hours.  This  examination 
established  the  faft  that  the  water  of  the  Vyrnwy  con- 
tained an  appreciable  amount  of  phosphate  of  lime,  whilst 

Aot  itM  alighteat  trace  of  Uua  substaoGe  could  be  detected 


in  that  of  the  Upper  Kent.  The  waters  from  both  the 
proposed  distriAa  have  been  catctuily  examined  as  regards 
tbeir  babaviour  towards  lead.  and.  at  the  result  of  thia  es- 
aninetion,  it  may  be  safely  aSfmed  that  no  danger  on 
thit  aceie  need  be  apprehended  from  the  introdoAion  of 
water  from  cither  distrias  into  the  metropolis.  I  here 
exhibit  to  you  samples  of  lead  in  various  waters 
exemplifying  the  points  upon  which  I  have  just  spoi.en. 

Lastly,  I  place  before  you  in  these  larLjc  cyiin.icrs, 
holding  more  than  a  t,'allon  each,  sainples  of  the  Welsh 
and  Cumberland  watcrti,  side  by  side  with  a  similar  '^ample 
of  Thames  water,  wiiicli  fairly  represents  the  condition  of 
more  than  3-5ths  of  thii  water  as  it  has  been  delivered  in 
London  since  aist  of  January  last.  But  it  inay  be  asked, 
will  these  waters  from  Wales  or  Cumberland  reach  the 
metropolis  in  this  colourless,  transparent,  and  soft  con- 
dition  after  passing  through  a  conduit  from  iSo  to  280 
milea  in  length  1  Let  me  tell  you  what  I  conceive  will  be 
the  effed  of  aueh  a  conduit  upon  the  water.  For  the  fink 
two  or  three  yeaca  a  certain  amount  of  lime  from  the  aur- 
face  of  the  cement  in  the  conduit  mil  dtsaolve  in  the 
water,  communicating  at  first  an  amount  of  hardness  pro- 
bably not  exceeding  5" ;  this  efleift  will  gradually  subside, 
and  alter  t  .  m  r  three  years  the  water  will  be  delivered  in 
London  m  u  .in'^htly  better  conJit:on  tiian  that  in  which 
it  leaves  the  storage  feservo:rs — a  .s!;;;htly  better  condition 
because  it  w  ill  be  somewhat  butter  aerated  than  when  it 
starts  on  its  journey.  At  the  pre.sent  n-,oment  the  water 
of  Loch  Kattine  passes  through  a  cundutt  2b  miles  long, 
and  I  ha\  e  lately  carefully  taken  its  hardness  as  it  leavea 
the  lake  and  as  it  is  delivered  to  consumers  in  Glasgow. 
Its  hardaaaa  on  delivery  in  Glasgow  is  only  0-3°,  exadlly 
the  aame  aa  in  the  lake,  and  its  transit  through  26  miles 
of  Conduit  has  therefore  added  no  hardening  constituent 
to  the  water.  Now,  if  a6  milce  of  conduit  fail  to  alter  the 
hardaaaa,  I  can  only  conclude  that  tSo  or  even  tSo  miica 
of  conduit,  if  properly  construdcd,  will  also,  after  the 
lapse  of  a  few  years,  be  equally  incompetent  to  produce 
any  substantial  increase  in  the  h.i.'-dnesfi.  At  the  time 
the  above  experiments  were  made,  Loch  Katrine  water  had 
flowed  throu<;h  the  conduit  for  seven  years. 

These  arc  the  principal  pojuin  I  have  to  brinp;  before 
you  in  connection  with  the  proposed  fiup)dy,  and  as  a 
summary  of  the  chemical  investigation  of  the  present 
water  supply  on  the  one  hand,  and  of  the  samples 
furnished  by  the  Welsh  and  Cumberland  distrida  on  the 
other,  I  may  state  the  following  omicluiiDna  to  which 
these  investigations  have  led  me : — 

X.  The  present  water  supply  of  the  metropolis  is  largely 
contaminated  with  aewage.  Both  analyais  and  atatistica 
concur  in  the  atatcmcnt  Uiat  each  glasa  of  Tbamea  water 
taken  from  the  river  by  the  oompaniea,  containa  one  te«> 
spoonful  of  sewage. 

2.  Although  this  scwafjc  is  generally  to  a  great  extent 
oxidised  before  the  delivery  of  the  water  in  London,  yet 
there  is  no  guarantee  whatsoever  that  all  its  noxious 
qualities  are  removed,  because  these  no.\iou»  qualilies  are, 
in  all  probability,  contained  in  the  mechanicatlyauapendc4 
and  least  oxidisable  portion  of  the  sewage. 

3.  The  river  water  supjilied  in  London  is  often  very  im- 
perfei^tly  Itltered ;  and  thus  even  the  visible  suspended 
matters  of  sewage  are  not  wholly  excluded  from  the  water 
supply.  Only  on  one  occasion  during  the  whole  year 
1867,  have  I  obtained  a  transparent  sample  of  water  from 
the  Southwark  Company's  mains.  The  Grand  Jun^ion 
Company'a  water  was  turbid  four  times  out  of  twelve,  the 
Chelaa*  tbriee*  the  Weat  MIddlaaax,  Lambeth,  and  Eaat 
London  each  twice,  out  of  the  twelve  oecasiona  when  the 
samples  were  drawn  for  analysis.  The  New  River  Com- 
pany alone  delivered  pcrfe^ly  filtered  water  during  the 
wliole  year. 

4.  The  quality  of  the  water  supplied  to  London  is 
greatly  inferior  to  that  of  any  other  town  in  the  United 

Kingdom,  whose  supply  1  have  examined. 

5.  The  distribution  of  water  in  the  metropolis  still  con- 

Uaues,  with  &ut  sligbt  exceptions,  oq  the  intermittent 

Digitized  by  Google 


n4^ 


Sme  }^ew  ExpemmH  on  Light* 


(Ckimicai  Ntws, 

1     June  5,  iSa?. 


Iftten,  a  aystem  whieti  lun  iMCn  Abotnhed  in  almost 
•very  town  of  importance  in  the  United  Kingdom. 
0.  The  wrtter  which  it  is  proposed  to  supply  either  from 

the  Welsh  or  the  CumbL-rhind  distrirts  is  of  extfllL-nt 
qualitv.  It  Ir  equal  or  Euperior  to  tlut  Eupplitd  to  any 
XOKy'n  in  Great  Uriiain. 

7.  The  water  from  each  of  the  proposed  distrids  is  cx- 
tKmely  soft,  pleasant  to  drink,  and  of  gooci  avrntion. 

8.  These  waters  have  never  been  contaminated  with 
Mwage,  and  are  therefore  above  all  suspicion. 

9.  They  can  be  diitribated  in  the  pnient  iryatem 
of  supply  pipcB  without  Aoy  danger  of  lead  eoDtuuioft- 
tlon. 

Th«  chote«  betw««n  the  firMent  and  proposed  «ttpp1y 

rests  virtnativ  with  the  intullijient  inhabitants  of  the 
metrcpolis.  Will  you  go  to  a  source  of  pure  water  un- 
cont.immatcd  with  sewage,  or  will  you  continue  the 
existint^  stiprly?  I  can  anticipate  your  verdift,  but  you 
must  not  delay  to  record  it.  These  spler^did  sources 
now  available  will  not  remain  much  lunger  within  your 
leaeb. 

In  conclusion,  T  bcf;  to  quote  the  opinion  of  one  of  our 
higliest  medical  authorities  on  the  dangers  of  sewtge- 
contaminated  water.  Unpleasant  as  the  theme  nay  be, 
thiaootnion  \t  in  the  highest  degree  deaefving  the  earoeat 
attentton  of  every  individual  who  has  progressed  beyond 
the  state  of  savager)-.  In  his  Report  on  the  Cholera 
Visitation  of  i866,  Mr.  Simon,  the  medical  officer  of  tbf 
Privy  Council,  says  ; — "  It  cannot  be  too  distinftiy  under- 
stood that  the  person  who  contrails  cholera  in  tl-.is  country 
is  ipso  facto  demonstraterl  v.  Uh  itlmo*!  nb-^olute  certainty 
to  nave  been  exposed  to  exeremental  pollution  ;  that  v.  hat 
gave  him  cholera  was  (mediately  or  immediately)  cholera- 
contagium  discharged  from  anotlwr*a  bowels;  that,  in 
short,  the  diffusion  of  cholaia  among  us  depends  entirely 
upon  the  numberless  filthy  ladfities  which  arc  let  exist, 
and  especially  in  onr  larfer  towna,  for  the  fiwiUn^  ofearth 
and  air  and  water,  and  thus  secondarily  for  the  infeAion 
of  man,  with  whatever  contagium  may  be  contained  in 
the  miscellaneous  out-flowings  of  the  population.  Ex- 
crement-sodden earth,  excremeal-reekin;;  air,  excrement- 
tainted  water,  these  arc  for  us  the  causes  of  cholera.  That 
they  respeitively  adl  only  in  so  far  a*;  tlie  excrement  is 
cholera-excrement,  and  that  cholera-excrement  again  only 
a£i^  in  so  far  as  it  contains  certain  microscopical  fungi, 
may  be  the  truest  of  all  true  propositions;  but  whatever 
be  their  abstraA  truth,  their  separate  application  is  im- 
possible. Nowhere  out  of  Laputa  could  there  be  serious 
thooght  of  differentiating  exCfenWBtnl  perfatmanoea  into 
groups  of  diairheeal  and  neakhy,  or  of  nsiag  tile  falsest 
powers  of  the  mictxncope  to  identify  the  eylhidro<taeniim 
for  extermination.  It  is  excrement,  indiscriminately, 
which  must  be  kept  from  fouling  us  with  its  decay. 

"  And  thus  it  IS  that  my  practical  advice  remains  sub- 
stantially what  it  has  hccn  fnryefir*.  The  local  condition? 
of  safety  are,  above  all,  these  t\\  o: — (i  j  that,  hy  appro- 
priate strudlural  works,  all  the  cxcremcntal  produce  of  the 
population  shall  be  so  promptly  and  so  thoroughly  re- 
moved, that  the  inhabited  place,  in  its  air  and  soil,  shall 
he  abaolntely  without  fcecat  impurities;  and  (2)  that  the 
water  aupply  of  the  populMion  Mall  be  derived  from  such 
Bources,  and  conveyed  in  imh  ehamteta,  that  its  con- 
tamination liy  ezciement  is  impossible. 

"  What  good  results  are  got  even  by  rough  approxi- 
mntion  to  those  snnitarv  standards  has  a!read\'  been 
abundantly  shown  htre.  The  way  in  which  the  6,outhern 
distriiis  of  London,  with  their  three-fourths  of  a  million 
of  population,  hn'/e  f^ra^uaUv  j^.iined  eomf>nrath>f 
imm;unity  from  cholera  /i;  f^rop:  rt ion  as  their  two  \\  atef 
companies  have  ceased  to  distribute  sewage-tainted  water 
among  them,  is  a  matter  of  familiar  history. 

"  That  cholera  is  still  a  terror  to  Europe  shows  how 
scantily  such  illustrations  are  yet  understood.  Even  here 
in  England  the  obje&s  which  I  have  named  as  casential 
•re  at  Best  fact  rarely  fulfilled ;  indeed  for  vast  numbers  of 
o«r  p«pnl«ti«o  ie«i«oly  radinenutiy  cttdcavowa  lunobeett 


made  to  attun  them.  Town  alter  town  might  be  named, 
with  myriad  on  myriad  of  population,  where  there  is  little 
more  strudural  arrangement  for  the  removal  of  refuse  than 

if  the  inhabitants  'v\  ere  but  tented  there  for  a  night.  The 
case  of  the  water  sa;)])ly  i^i  no  better:  my  reports  are  in- 
cessantly showing  the  too  frequent  foulness  of  private 
supplies,  while  as  regards  public  water  supplies, 
such  as  generally  are  in  the  h'ViJs  of  co"ii>urcii-il 
companies,  it  has  again  and  again  been  shown  (and  seldom 
more  pointedly  than  in  the  pratent  volumcj,  that  their 
conveniences  and  advantages  are  countervailed  bv  dangera 
to  life  on  a  scale  of  gigantic  magnitudOt  onleBa  tboae  who 
administer  the  suppiiea  aft  under  a  very  deep  aeaie  of 
responsibility. 

'•  Cholera,  ravasjinp  here  .at  long  inter^-als,  is  not 
Nature's  only  retribution  for  our  neglect  in  such  matters 
as  are  in  question.  Typhoid  fever  and  much  endemic 
diarrhcea  are,  as  1  have  often  reported,  inceK<sant  witne&scs 
to  the  same  deleterious  influence  ;  typhoid  lever  which 
annually  ktiis  some  15,000  to  20,000  of  our  population, 
and  dfaLrrhoea  which  kills  many  thousands  besides.  The 
mere  quantity  of  this  wasted  lire  is  •something  horrible  to 
contemplate,  and  the  mode  in  which  the  waste  is  caused 
is  aurely  nothing  leas  than  ahamefol.  It  is  to  be  boped 
that,  as  the  education  of  the  cooatry  advances,  this  sort 
of  thing  will  come  to  an  end ;  that  so  much  pravOBtMn 
death  will  not  always  be  accepted  as  a  fate ;  that  for  « 
population  to  be  thus  poisoned  by  it  .1'  excrement, 
will  some  day  be  deemed  ignominious  and  intolerable." 
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ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 
Wttktjf  EvcHing  U4*ting,  Frida/t  Afrit  34,  <868. 

ON  SOME  NEW  EXPERIMENTS  ON  LIGHT. 
Br  J.  H.  GIADSTONB.  PbJX,  FJtl. 


Tm  speaker  commenecd  by  referring  to  the  faft  that  -we 

are  constantly  making  new  experiments  or  observatiOttS 
on  light :  in  facfl,  all  seeing  is  but  a  comparison  of  different 
degrees  of  light  and  shade,  and  the  contrast  of  colotirs. 
Most  of  the  rays  that  meet  our  eyes  ftem  surrounding 

objeAs  are  refleded  rays,  but  some  of  the  commonest 
things,  such  as  the  water-bottles  and  tumblens  of  cut- 
glass  on  our  dinin;:  table*,  exhibit  beautifully  the  bt-ndini;. 
the  magnifying,  the  diminishinc;.  and  the  produc'^tion  of 
coloured  frmt^es,  due  to  refraiJtion.  The  purpose  of  this 
discourse  was  to  rise  from  the  simplest  phenomena  of 
this  kind  to  a  consideration  of  refrad^ion-equivalents, 
and  to  describe  the  state  of  our  present  knowledge  in  re* 
gard  to  them. 

By  means  of  the  eledric  lamp  it  was  shown  that  a  piece 
of  glass,  or  other  transparent  body,  will  throw  a  perfcAly 
black  shadow  if  the  two  surfaces  throng  which  the  ray 
passes  be  not  parallel ;  that  the  light  is  tncn  bent  on  one 

side,  and  at  the  same  time  spread  out  into  it ;  component 
colours;  that  this  bending  (refraflion)  varies  ><ith  the 
amount  of  inclination  of  the  two  surfa-  t  s  to  oiv.-  ami'.hcr, 
b^it  in  Ruch  a  way  that  the  sine  of  the  .m^le  of  rt  ti  aciitn 
bears  a  constant  ratio  to  the  r.ine  of  the  an:?If  of  inci- 
dence; that  this  constant  number,  termed  the  index  of 
refraftion.  or  /»,  belongs  only  to  tl«  one  subsrance.  each 
solid  liquid,  or  gas.  having  its  oWn  index;  that  there  ia 
no  necessary  connexion  bel  ween  the  amount  of  refrs^otl 
and  the  length  of  the  sgpdnim  (dispersion)  caused  by 
different  snbstanees.  Whether  ntseons,  liquid,  or  soltd-^i 
lor  iMtwio^  K  solnlioii  of  an  Mdideahrays  disperees  more 
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thm  a  solution  of  the  chloride  of  the  same  metal,  even 
though  it  be  diluted  to  tht»  same  amount  of  refracflion. 

This  index  of  refraction  is  alTetfled  by  cbaogc  of  temper- 
atttR.  la  liquids,  and  probably  in  all  gaaea,  the  beading 
decrewc  aa  the  thermometer  rifles ;  in  loKdt,  on  the  con> 
ttaty,  at  tat^y  shown  by  Pizean,  the  chan^'c  is  in  the 
Apposite  dfre«ion,  crown  glass  always  remaining  the 
•.ime.  and  fl'jor  spar  bL'in;^  the  only  cisc  whc-rc  he  ob- 
served a  diminution.  This  was  ex]>L'ri:ni'nt.-i!lv  ticmnn- 
itrated  in  regard  to  liquids.  Thu.s  a  yullnw  su;tiuni  r.iv, 
which  had  passed  through  a  !il>11ov/  jinsni  liUfd  witli  oil 
of  nutmeg,  and  thence  tl;roagh  another  (illcd  with  bisul- 
phide of  carbon,  moved  some  inches  along  the  screen, 
when  the  nutmeg  oil  was  warmed  a  few  degrees  by  stirring 
it  with  heated  iron  wire.  This  index  of  refraction  it  still 
more  materially  afTe^ed  when  a  body  passes  from  tho 
solid  to  the  li<ittid,or  from  the  liquid  to  the  easeoas  con- 
dition ;  a  raft  that  was  Illustrated  by  the  vittbili^  of  the 
water  melted  in  ctystalllne  Spaces  in  the  middle  of  a 
block  of  ice. 

The  index  of  nTraftion  of  a  mixture  is  moreover  not 
alw.iys  the  mean  of  t.hc  indices  of  its  constituents.  'I'hus 
a  ray  passed  successixxly  thro:ij;h  two  hollow  prisms  rilK-:l 
with  equal  quarifitit"?  of  alcohol  and  water  respectivtly, 
fell  on  the  screen  in  a  certain  position;  but  when  the  two 
liquids  were  mixed  together,  and  divided  between  the 
two  prisms*  the  ray  was  visibly  refrafted  to  a  greater 
diitaace. 

These  changes  depend  on  the  alterations  of  voHtme 
wUeh  the  substances  undergo ;  and  the  speaker,  in  con- 

Cilion  witj^die  VtfH.  T.  PdUiam  Dale,  had  observed  in 
ids  that  die  index  of  refradkion,  minus  uniQr,  divided 

/*— 

by  Ibe  deosi^  Oi^  symbolic  language  — )  is  constant  for 

d 

all  temperatures,  and  for  all  mixttire?,  or  rather  that  the 
coincidence  is  very  close  but  not  quite  perfect  on  account 
of  some  other  law  not  yet  understood.  This  conclusion 
has  been  abundantly  verified  by  Landolt  of  Bonn, 
Ketteler,  and  Wullner,  and  the  former  experimenter  l-.as 
fdonded  upon  it  a  method  of  analysing  nixtuxcs  of 
liquids.  - 

This  unchangeable  number  was  termed  the  "  specific 
refradive  enenjy  "  of  the  substance,  and  it  seemed  to  hold 

pood  notwithstanding  a  change  from  the  solid  to  the 
liquid  or  the  ^^ascous  condition.  It  was  early  observed 
(hat  the  specitic  rcfraetise  enert,'y  of  a  compound  bore  a 
close  resemblance  to  the  niean  of  the  specific  refraiiivc 
energies  of  its  components.  Landolt,  by  mtihiplying  this 
ftnmber  by  the  chemical  equivalent,  facilitated  the  calcu- 
lation greatly.   U«  teimed  this  new  number  the  re- 

ftadioll-equlvalent,"  P        and  proofs.have  rapidly  ac- 
i 

camutated  that  the  mimber  Is  TIttfe  aflvAed,  not  only  by 

temperature,  change  of  a;'i;rei:ate  condition,  mixture,  or 
solution,  but  even  by  strong  chemical  comb-nation. 

Thus  diamond,  which  is  cry^t.iUisi  i!  cubt  n,  has  the 
rcfraftton  equivalent  5'o ;  sulphur  has  ifro.  liisqlphide 
of  carbon,  L'Sj,  which  is  nearly  tl;e  most  refractive 
liquid  known,  should  therefore  be  rcpi^sentcd  by  5  +  2 
H  16,  that  is  37*0.  The  experimental  number  is  37"3. 
But  the  diamond  will  burn  in  oxygen,  and  is  thus  con- 
verted into  carbonic  anhydride,  while  it  is  possible  to 
reduce  this  gas  into  another  containing  only  half  the 
amount  of  oxygen,  namely,  carbonic  oxide.  The  re- 
fra^ion-equivalehts  of  these  gases,  as  deduced  from 
Dulong's  observations,  are  respeflively  io'03  and  7'53  ; 
but  the  ditVerence  between  COj  and  CO  is  one  equis'ak nt 
ofoxyi^cii,  and  the  diiTerence  between  the  above  nuiribers 
is  2"5.  1  liis  then  may  be  taken  as  the  refraftion-equiva- 
lenl  of  oxv2;en,  and  subtraif^frt?^  it  from  CO  =  T5i 
h.ive  remainin;:;  C  S'o^,  practic  illv  the  srime  number  as 
that  obtained  directly  from  crystallised  carbon.  Similarly, 
bet  generally  by  more  indired  methods,  it  has  been  de- 
Israuaed  that  this  denoent^  iHiethcr  pore  a»  (&unead  or 


combined  with  odicr  dements  to  Ann  gases  as  the  above- 
mentioned,  coal-gaSi  or  cyanogen,  or  liquids  as  chloride 
of  carbon,  benzol,  oil  of  turpentine,  alcohol,  or  ether,  or 
solids  as  paraifin,  sugar,  or  camphor,  is  still  exerting  the 
same  influence  on  the  rays  of  light  that  set  its  particles 
in  motion,  an  influence  that  we  can  express  by  the  num. 
bcr  5*o.  Again,  to  revert  to  sulphur,  the  two  salts 
sulpho-cyanide  and  cyanide  of  potai;  ii;rr.  --K  S  Cy  and 
K  Cy — differ  bv  one  equivalent  of  this  cienunt,  and  their 
refraction  equi\ alenti  as  determined  from  their  aqueous 
suiutiuns  are  respt^dively  33*4  and  17*1,  numbers  dilToring 
by  16  3,  a  number  almost  identical  with  that  reckoned 
from  molten  sulphur.  In  this  way  the  refracftion-equiva- 
lents  of  a  large  number  of  the  elements  have  been  de- 
termined; and  the  following  table  comprises  what  seem 
the  most  probable  numbers  among  those  that  have 
been  hitherto  published  by  Landolt,  Haageo,  and  Schrauf, 
as  wdl  as  the  speaker  :— 


Rermaioa- 

Alon»ic*weight  cqsivaleni. 

Hydrogen   310  ....  I'l 

Chlorine  35*5  g'S 

B: online  ..    So'o  ..  i'5'y 

Iodine   127*0  ..         34*4  . 

Oxygen   16*0  3*0 

Sulphur  3Z'o  ..  t6'0 

Carbon    ..         .*   ix'o  ..  .*  5^0 

Silicium  ,  aS'o  ..  6*2 

Nitrogen  i4'o  ..  4'! 

Phosphorus     ..    ..    31*0  ..  i8'5 

Arsenic    75  0  . .  . .  l6*o 

Antimony  i22'o  ..  ..  257 

Vanadium  ..  ..  5i'4  23*4 
Sodium   ..  230  4'g 

Tin  1180  ..  ..  I9*a 

Copper   63-4  XI*a 

Mercury  ..    ..        aoo'o  ..  ..  2r6 


The  above  numbers  are  reckoned  ibr  the  red  ray.  Most 
of  them  as  yet  claim  10  be  considered  only  as  appioxi* 
mative ;  and  it  Stems  certain  that  some  elements,  as 
oxygen  and  sulphur,  have  more  than  one  xefraAion- 
equivalent. 

Vanadium,  though  included  In  the  above  table,  has 
only  just  bei'n  determined,  and  tliat  fron)  the  oxy- 
trichli  iri  ;le  wliich.  P.  ofessur  Ruscoe  exliibited  a  tew  weeks 
before.  It  is  interestini;,  as  it  suppDrts  his  tlieory  ol  the 
close  analot,^  of  phosphorus  and  vanadium,  for  these  two 
bodies,  with  sulphur,  exceed  all  otbets  in  rcfraftion  and 
especially  in  dispersion. 

The  speaker  stated  that  he  was  now  engaged  in  ex- 
amining the  effe^  of  salts  in  solution  on  the  rays  of  It^ht, 
and  that  he  hoped  to  determine  in  this  way  the  refraclion' 
equi^ents  not  only  of  a  moltttude  of  salts,  but  of  the 
metallic  elements  tnemaelves. 

Hut  the  question  may  he  asked,  "  If  a  substance  has  a 
refraction  compounded  of  the  refraftion  of  its  constituents, 
how  can  bodies  such  as  Iceland  sp.ir  hav  e  two  refrac"tive 
indices?"  Now  these  are  crystalline  bodies,  or  if  un- 
er\  st.illisi-d  tbey  li.i\e  become  doubly  rc fradting  by  being 
unequally  heati-  1  or  compressed.  In  either  case  we  may 
suppose  a  dlifLr^nt  amount  of  tension  in  different 
diret^ions}  and  the  fa<^  of  the  two  rays  being  oppositely 
polarised  pmnts  to  some  such  difference  of  molecular  ar- 
rangement. It  is  easy  to  understand  that  the  change  of 
tension  or  internal  struAure  may  ad  in  the  same  way  as 
a  cbanee  of  density  in  modifying  the  velocity  of  trans- 
mitted light,  and  therefore  the  amount  of  its  refradUon. 
But  if  v.c  take  the  crystai  to  p'ck  s  by  dissolvini;  it,  there 
can  then  nu  longer  be  unequal  tension  or  unsymmetrical 
arranf,'ement  ol  particles,  and  it  must  have  one  i-iiavtuin- 
equivalent.  And  this  is  always  the  case.  i  iic  numbers 
deduced  from  Brewster's  observations  of  the  two  r.iys  of 
cr>'stallised  nitre  are  16  5  and  25-u,  while  the  equivalent 
of  nitre  dissolved  in  water  Is  the  intenaedlate  number 
ax's* 
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FOREIGN  SCIENCE. 


Paris,  June  3,  1868. 

A  p^cj  for  Lsitppiitd  5cicnco. — The  conin'ess  »t  Sorbonne. — New 

ai  ctatc  if  chr'.;mium.  AcADCMV  or  £k,ILNCbs:--Manu(4Aure  of 

phij'i  h^tc  and  fiuorida of sodittRi.— New 0r«cctt<»f  iiellmii|E*ucar^ 
VcgcubiL  fibres emplojrad  in  imiaBlry.— rath  of  Mty:  Award  m  the 
long-delerred  pitfc<i. 

At  a  Congress  of  liie  Learned  Societies,  at  Sorbonne, 
M.  Nickles  delivered  a  Ititture  "  On  the  new  thios.ilts  and 
their  wses."    An  account  of  the  ferric  fluosalts  made  by 
M.  Nickles   has  already   appeared  under  the  heading 
Foreign  Science.    He  showed  the  disappearance  of  colour 
from  the  sulphocyanide  of  iron  upon  the  addition  of  an 
alkaline  fluoride,  and  numeroiu  experiments  of  a  similar 
Idnd,  ihowiiiB  famr  tibe  otdinaty  coloured  precipitates  of 
various  metallic  oxidea  wm  modified.    Fluoride  of 
potaitinin  ofifera  no  impediment  to  the  prodnftion  of 
ferrocyanide  of  copper,  but  many  polycyanides  are  de- 
composed.   Piatino-cyanide  of  magnesium  is  precipitated 
white,  at  the  same  time  tb.it  it  loses  its  dichroism  ;  the 
beautiful  blue  cr\Btals  of  man'^ano  cyanide  of  pota&sium 
are   also   destroyed   by  fluoride  of  potassium.  After 
describing  numerous  coloured  siibstanceis  that  were  inter- 
fered with,  M.  Nickles  romarked — What  is  the  fjood  of 
ail  these   operations,  having   for   their   purpose  the 
destndiOQ  Mbnmriftll  colours,  will  one  ask  ?   New  faAs 
are  made  koowa,'  eirora  are  rectified,  the  history  of  a 
simple  body  becomes  complete,  but  what  matters  this  to 
those  who  ciy^  m        whcic  these  pmduds  of  human 
labour,  where  these  conquests  ever '  nature  are  not 
immediately  applicable  to  our  physical  wants.  We 
might  reply,  that  a  new  {a£t  being  acquired,  no  one  can 
prediil't  nil  the  consequences  which  may  result."  M. 
Nickles  Justified   in   eloquent   terms   purely  scientific 
research,  and  alluded  to  the  \aFt  number  of  substances, 
largely   employed   in  industrial  operations,  which  h.id 
remained  unused  for  !;reat  Icni^ths  of  time,  in  the  majority 
of  cases,  too,  these  substances  having  been  first  made 
only  for  scientific  Interest. 

A  paper  "  On  a  new  acetate  of  chromium,"  has  been 
published  by  M.  Schiitzenberger.  By  mixing  four  or  five 
equivalents  of  neutral  acetate  with  one  equivalent  of 
netttral  nitrate,  and  concentrating  by  heat,  small  green 
cryst.at^;  were  obtained;  this  salt,  dried  at  ti6*,  posaesscd 
the  formula — 


tint,  pyrophoric  while  hot.  The  ultimate^  produA 
contains  no  nitrogen ;  prepared  with  an  acetonitrate 
purified  several  times  by  crystallisation,  and  heated  by 
mercurial  vapour  in  a  current  of  carbonic  acid  to  remove 
acid  vapours  and  protedl  the  heated  residue  from  the 
atmosphere,  the  fcatdue  yielded  upon  analysis  the  follow* 
ing  nambeiat— Cr34.%  *  "-43,  H  314,  numbers  ag""* 
pretty  closely  with  those  required  by  the  fonnolar- 


(Cr,) V 


which  is  that  of  a  first,  triacetochromic  anhydride.  la 
presence  of  water  this  powder  hydrates  immediately,  with 
elevation  of  temperature,  and  becomes  a  homogeneous 
green  paste.  Dried,  this  paste  shows  a  fine  deep  and 
peculiar  green  tint,  possessing  transparency.  As  nnore 
and  more  water  is  added,  the  paste  becomes  proportion* 
atcly  thinner,  till  at  last «  veriuble  aolutiop  is  apparently 
produced.  This  solution  is  colloidal ;  the  addition  of  a 
neutral  salt  of  an  alkali  precipitates  the  whole  of  the 
acetate.  The  anhydrous  powder,  heated  tO  about  400% 
loses  more  acetic  acid,  while  retaining  the  pr  .pi  rty  of 
hydratinc  with  water  ;  probably  there  is  formed  a  second 
anhydride,  dhKetochiamie  anhydride^ 

Finally,  in  thevapour  of  boiling  sulphur  the  decomposition 
is  complete,  and  there  remains  only  the  anhydrous  oxide 
mixed  wtdi  carbon. 

The  follow!  ng  mcmoifi  weietinniabt  before  the  Academy 
at  the  meeting  held  on  the  of4f ay  Analysis  of  a 
chromiferous  pig  iron,"  by  M.  Boussingault  (translated  in 
full)  ;  '•  on  a  new  process  of  refining  coarse  sugars  and 
molasses,  yielding  colourless  and  pure  sugar,  without  the 
eiiiployment  of  animal  bl.tck  or  albuminoua  substances." 
by  M.  Woestyn  ;  "  vegetable |  filaments  employed  in 
industry,  chara^crs  permitting  of  distinguishing  between 
them ;"  M.  Jean  addressed  a  redification  to  his  note  on 
the  manufacture  of  phosphate  and  fluoride  of  sodium ;  M. 
Zaliwski-Mikorski  made  n  communication  relative  to  tin 


NO, 
H 


Oc+H«0 


«isht  of  the  air. 


The  salt  Is  soluble  in  warm  glacial  acetic  acid,  the  aolntion 

upon  coolin*^  yielding  beautiful  fern-like  masses  of  Ciyitals, 
which,  after  desiccation,  possess  the  formula— 
(Cr,) 1 
5(esHjg)j©6+4HaO 

From  these  experiments  chromium,  like  iron,  is  evidently 
capable  ot  forming  a  series  of  salts  of  two  acids. 
Interesting  as  this  may  be,  M.  Schutzenberger  has  inves- 
titjated  the  a<ftion  of  heat  upon  various  acetonitrate<(,  and 
the  account  of  their  beha\  iour  \\  hen  heated  occupies  the 
larger  portion  of  the  paper  referred  to.  The  final 
result  and  progressive  states,  induced  by  heat,  are  the 
same  in  ait  of  these  salts.  Towards  200"  water  and  acetic 
acid  are  disengaged ;  above  this  temperature  nitrous 
vapours  appear,  at  the  aame  time  the  pulverulent  residue 
assumes  a  deep  yellowish  brown  tint.  At  this  stage  the 
compound  is  still  soluble  in  water,  and  reagents  detect  the 
presence  of  chromic  acid.  Finally,  at  about  350°  (in 
mercurial  vapourj  a  brisk  ac'^Ion  is  e->tablished,  pas  being 
disengaged,  and  the  U'ghl  powder  thereby  thri/wn  inlu 
little  conical  heaps.  In  a  few  moments  this  stage  is 
passed,  and  there  remains  a  light  powder  of  a  clear  green 


process  of  tugar-tefining  made  known  in  H* 

Woetsyn's  memoir  is  simple.  The  sugars  being  dissolved 
to  a  certain  degree  Bcaumd,  varying  according  to  the 
praAicc  of  the  refinery,  milk  of  lime  is  introduced,  the 
amount  added  for  fine  coloured  sugars  being  reckuncd  by 
thousandths,  progressing  to  hundredths  for  the  yellow 
tints.  After  having  intimately  mixed  the  lime  and  the 
syrup,  a  current  of  carbonic  acid  is  made  to  pass  into 
the  mixture,  until  test  paper  shows  no  trace  of  alkalt> 
nity.  M.  Woestyn  operates  at  from  20°  to  30*  C.  Tha 
opiiration  is  terminated  by  ebullition,  to  decompose  the 
bicarbonates,  and  the  deposit  is  separated  by  filtration^ 
sometimes  decantation  may  be  aabstituted.  The  te* 
suiting  sprup  is  deprived  of  colour,  and  yielda'sngar  of 
great  fineness,  both  in  regard  to  taste  and  brilliancy. 

M.  V^tillard's  memoir  was  a  very  minute  description  of 
th.e  microscopical  characters,  when  treaterl  by  re.tgents, 
and  in  some  cases  disseCtcd,  of  linseed,  hemp,  jute,  New 
Zealand  flax,  China  grass,  and  cotton  fibres. 

M.Jean  informed  the  Academy  that  by  an  error  in  cal- 
culation, he  had  comc  to  thr  conclusion  that  in  fusing 
tribaaic  phosphate  of  lime  with  an  excess  of  sulphate  of 
soda  ana  carbon,  nearly  the  whole  of  the  phosphoric  acm 
was  obtained  in  the  state  of  neutral  phosphate.  Recent 
experiments  have  proved  to  him,  that  un^Ier  these  con- 
ditions,  the  phonhate  of  lime  only  cedee  t«io*tliirda of 
the  i>hcsphoriiB  acid  in  the  soluble  state. 

At  the  mceUng  held  on  the  iSth,  M.  Chevrcul  presided, 
and  the  prizes  in  various  branches  of  sciences  were 
awarded  to  the  candidates  of  1M67.  The  prize  subjects 
ranged  through  many  sciences,  physiology,  medicine, 
astronomy,  mathematics,  chemistry,  &c.  The  works 
worthy  of  a  prise  in  ceoneaion  with  noxious  trader 
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flbnnded  by  M.  De  Montyon)  were  considered  by  MM. 
Combes,  I>umas,  Payen,  Balard,  and  Chevreul,  reporter. 
The  report  ^^tnteq  that  long  since  the  law  of  1810  has 
•howD  itsetl  insufficient,  notwithstanding  various  modifi- 
cations made,  indeed  for  twenty  years  the  necessity  has 
keca  felt  of  placing  the  class  of  manufatf^urea  referred  to 
in  this  law  more  in  harmony  with  the  progress  of  science, 
in  the  double  interest  of  bcAltb  and  the  manufactures 
thenselves.  The  law  of  i8m  WM  created  especially  to 
prevent  the  dangers  of  acid  vapoiin  fucb  as  arise  in  tiic 
roasting  of  {ijrrites  and  the  hydrochloric  acid  of  the  alkali 
&dories  teceotly  eMabliabed.  Doubtless  at  thia  epoch 
diere  eziated  many  works  operating  upon  organic  matters, 
and  the  inconvenionci:  thf.  Lai,-,  ;  !  v.  .i;'-  kn-swn  ;  but 
these  worlts  were  tiicn  restnacu  ui  iiuoib-jr,  and  confined 
to  loc.tlities  where  from  their  long  existence,  die  incon- 
veniences to  the  neighbourhood  were  tolerated.  It  was 
then  in  thu  d  ji:ble  cause  of  the  public  health  and  the 
progress  of  indu&try  that  the  administration  of  agriculture, 
commerce,  and  works,  direAed  the  consulting  committee 
of  arts  and  tAanufadlures  to  revise  the  law  of  1810.  The 
coounitteu  deemed  it  desirable  that  they  should  possess  a 
knowledge  of  the  atale  of  the  fairies  and  work*  in  the 
ibreigo  countriea  most  adnneed  in  point  of  indostiy,  and 
to  this  end,  M  de  Freycinet,  a  mining  engineer,  was cmn- 
missioned  to  visit  England.  The  subjedl  of  the  qoestions 
prc;^  ij  to  M  de  Freycinet  were — (i).  The  examination 
of  factories  er  works  considered  dangerous  or  inconvenient 
from  three  points  of  view :  the  pollution  of  the  atmosphere, 
the  pollution  of  water,  and  the  intluence  of  the  process 
upon  the  workmen,  [2).  The  indication  of  the  me.ins, 
or  processes  of  abatement  employed  in  each  noxious 
manafa^&ure.  M.  de  Pfcycittet'a  ntMton  feralted  in  a 
vnoft  of  Its  pages. 

Finally,  in  1866,  M.  de  Freycinet  visited  England  again 
ly  authority,  this  time  to  caaminc  the  employment  of  the 
•ewage  water  of  London.  The  firvt  report  was  deemed 
so  valuable  that  M.  i^:  Frcvcinrt  was  charged  to  make  a 
similar  work  for  Trance  ,  liu:,  matter  was  embodied  in  a 
report  of  247  pages.  The  prize  commission  recognising 
the  value  of  his  services,  proposedto  award  to  M.  de 
Freycinet  2500  francs.  The  pSOpoeiliOII  fCOeived  the 
approbation  of  the  Academy. 

The  chemical  se^ion  nnanimously  voted  the  Jecker 
prise  to  M.  Bcrtheiot  for  hia  late  nicatcho  on  the 
caimaee  ot  nynogiena 


LABORATORY  MOTES. 


PftEPARATIOM  OP  UTMUS  PAPER. 


I  have  bad  much  trouble  in  obuining  a  thorough^ 
tadafiiAoiy  litmus  paper.  When  vsedwiui  blotting  pniier 
it  is  not  as  delicate  as  could  he  ivbhcd,  and  on  one  oc- 
casion when  attempting  to  mslkn  It  trftfa  stsed  paper,  the 

u-A^.nn  persistently  turned  red  when  it  touched  the 
t  aj  ci .  I  he  latter  reason  seemed  to  be  due  to  the  sizing 
material,  and  it  occurred  to  me  that  if  I  sized  some  paper 
myself  with  pure  gelatin,  niy  objed't  would  be  obtained, 
I  can  recommend  the  following  receipt  :— 
"  Digest  20  grm.  litmus  with  100  c.c.  water  for  some 
time,  shaking  occasionally ;  then  filter.  To  the  filtrate 
add  a  slight  excess  of  nitric  acid,  and  boil ;  then  neutralise 
Cuftly  with  potash.  Now  make  a  weak  ioltttion  of 
fdatin  by  boiling  i  part  of  isinglass  with  50  parts  of 
wnicr ;  draw  white  blotting  paper  thiougli  tme  and  bang 
■tap  to  diy.  When  dry  point  one  aide  with  the  above 
■ohttionoflitmtis.'* 

A.  VACnSRt 

sob  Grcst  U«rlboTo«gii  Strest,  Msjr  30. 
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MISCELLANEOUS. 


Adulteration  of  Wines. — It  is  much  to  be  regretted 
that  cheap  wines  advertised  and  offered  to  the  puolic  at 
pure  and  wboleiomei  areadulterated  with  aliin,  and  other 
ingredients  of  a  most  deleterious  nature.  Dr  Barbler  in 

the  GaxetU  Medicale  de  Lyon  states  that  he  has  tnMtecI  a 
whole  family,  in  vain,  for  acute  pains  in  the  stomach  and 
indigestion.  At  last  he  had  their  wuic  analysed  and  found 
no  less  than  two  drachms  of  alum  in  the  buitlc.  As  soon 
as  tlieir  wine  was  changed,  their  gastralgta  ceaftcii.  W'c 
have  ourselves  obtained  samples  of  so  called  pure  claret, 
which  we  have  reason  to  behcve,  contained  a  considerable 
quantity  of  alum ;  it  is  therefore  evidently  necessary  for 
those  who  are  accustomed  to  drink  these  wines,  lo  have 
some  guarantee  of  their  purity. 

Lighting  the  Street  Lamps  by  Eletftricity. — The 
street  G.iH-Ligliting  Machines  by  Eleftricity,  to  be  seen 
at  No.  7  Duane  street,  are  really  woiliierfnl,  and  we  see 
no  reason  why  they  should  not  be  generally  adopted  by 
all  the  cities  Uiiiiig  gas  for  lighting,  on  the  points  of 
economy  and  convenience.  It  is  a  simple,  small  machine 
placed  in  each  lamp-post  and  conneded  by  insulated  wires 
with  a  central  point,  where  the  operator  can,  by  simply 
starting  the  dock  work  attached  to  the  batteries*  at  once 
open  the  cocks  is  each  lamp  and  light  up  a  whole  city  in 
the  twinkle  of  an  eye,  or  put  out  the  lights  at  his  pleasure. 
We  notice  by  onr  Mayor's  late  inaugural  address,  that 
38,000  dollars  is  the  estimate  fur  Labour  and  lighttn;;  of 
tiie  city  street  lights.  The  labour  and  the  amount  of  gas 
that  would  be  saved  in  the  time  allowed  for  lighting  .tnd 
putting  out,  and  the  amount  that  is  now  used  on  biight 
moonlight  nights,  constitute  an  aggregate  and  no  doubt 
would  more  than  pay  for  the  whole  expense  ot  introducing 
the  improvement  for  the  first  year.  The  experiments 
at  Duane  are  worth  witnessing  by  all. — N.  Y.  Times. 

The  Secrets  of  the  Ocean. — Mr.  Green,  the  famous 
diver,  gives  the  following  sketch  of  what  he  saw  at  the 
"Silver  Bank's,"  near  Hayti  : — "The  banks  of  coral  cm 
which  my  divings  were  made  are  about  forty  niiles  in 
length,  and  from  ten  to  twenty  in  breadth.  On  this  bank 
of  coral  is  presented  to  the  diver  one  of  the  most  beautifltl 
and  sublime  scenes  the  eye  ever  beheld.  I  he  water 
varies  from  ten  to  one  hondied  feet  in  depth,  and  so  clear 
that  the  diver  can  see  from  two  to  three  hiiodted  feet 
when  sabmerged,  widi  bat  little  obatroftioR  to  the  tight. 
The  bottom  of  the  ocean,  in  many  places,  is  as  smooth  as 
a  marble  floor;  in  others  it  is  studded  with  coral  columns, 
from  ten  to  one  hundred  feet  in  height,  .ind  from  one  to 
eighty  feet  in  diameter.  The  tops  of  those  more  lofty 
support  a  myriad  of  pyramidal  pendants,  each  forming  a 
myriad  more,  giving  reality  to  the  imaginary  abode  of 
some  water  nymph.  In  other  places  the  pendants  form 
arch  over  arch ;  and,  as  the  diver  stands  on  the  bottom  of 
the  ocean,  and  gazes  through  in  the  deep  wiadiltg avenues, 
he  finds  that  uey  fill  him  with  as  sacred  an  awe  as  if  he 
were  tn  some  old  cathedral  which  had  long  been  buried 
beneath  old  ooaan'a  wave.  Here  and  thoe  the  coral 
extends  to  the  surlace  of  the  water,  as  if  the  loftier 
columns  were  towers  belonging  to  those  stately  temples 
that  are  now  iti  ruins.  There  were  countless  varieties  of 
diminutive  trees,  shrubs,  and  plants,  in  every  crevice  of 
the  corals  where  water  had  deposited  the  earth.  They 
were  alt  of  a  faint  li  i'-^  i  wing  to  the  pale  light  they 
received,  although  of  every  shade,  and  entirely  different 
from  plants  that  I  am  familiar  with  that  vegetate  iTpon 
dry  land.  One  in  particular  attraAcd  my  attention ;  it 
resembled  a  sea  fan  of  immense  size,  variegated  colourti 
and  the  moat  brilliant  hue.  The  fiah  which  inhabit  thcie 
*  Silver  Banks  *  I  found  as  diiRncnt  in  kind  aa  the  scenery 
was  varied.  They  were  of  all  forms,  colours,  and  sizes — 
from  the  symmetrical  goby  to  tbe  globe-like  sunfish,,lrom 
the  dullest  hue  to  the  changeable  dolphin.**--*jr««riMf  of 
the  Telegraph. 


Frcparation  oj  Litmus  Paper, 
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i*afetUs--Notes  and  Quefies,. 


I  Chfmical  Kevs, 
\    June  J,  1868. 


PATEHTSv 


by  Ur.  Vaitcmas, 

Lane 


ORAKTSOFPKOVISJONAL  PKOTBCTIOM fOK SIX. 
MONTHS. 

H.  Bcuemcr,  Qawn  Street  Place.  Cannon  Street,  London, 

"  Imprrvrinrnli  io  the  tnanufa^iure  of  rcfir.t  J  111:1  ctiLl  of  malleable 
Iron  an<!  ^t<^  I.  " 

9A7.  H.  BeMcincr,  Q  BCcn  Street  Place*  Cannon  Slrcctj  I.^ndoR, 
**  tapiomnciMs  im  the  —nnfertBn  vTMlleable  iron  and  meti,  and  in 
apparatw  mtd  is  ««ch  attmiiWIvro."— Mwcli  ai,  i>68. 

ryK  G.P.  Giqr.  Buy  St.  Eimnaia,  Snflblk,  Impiwremcata  ia 
ih<:  manwiMmreaf  •sKsrandMhcraliiMiilaiy  •ubataaccv  ft«a  bcet> 
root." 

983.  B,  Vipiicr,  rrwkfs  nutldJngI,  London,  "  InifiK  vcmenli  in 
dikiillinc  and  rcdiifj  ing  »pirii»,  and  ill  maraius  cmplovtd  therein."— 
March  23.  iSfcS. 

ir  20.  T.  Whitehouae,  WcdnetbMr*  SteflbnirMR,  "  ImprevMwan 

in  blaat  furnaces." 

10J3.  J.  Jameson,  Catherine  Terrace,  Gateshead,  Durham,  "  Im- 
provcrocnit  in  the  preparation  of  ^fcty  paper."— March  2',.  iKoS. 

1044.  T.  Routledge.  Ford  Worka.  near  Sunderland,  and  W.  H. 
Richardicin,  J arro«r-«n-Tyne,  "Improvements  in  bleaching  Eipatto 
and  other  fibmus  stbMances  used  in  paper  makinf." — Maxcb  ti,  1868. 

n  A.  Warner.  I,aurence  Pountnejr  LMMTXfladna,  "lilipRWe- 
mcntx  in  the  manufacture  of  cement." 

1C48.  A.  Scoil,  Paddington,  Middleaes,  *TIm  pi«ia0km  of 
an  alccholic  fermenltd  dry, ect.  or  circr\'eseenl  dKnl,  of  which  tea 
or  C(  f/ce,  Tthclnc  cr  cafltipc,  :?<  an  r^'irnti.il  irpredif  nt." 

ir  <n.  K.  Ilauman.  WclhiiRti  n  Street,  Strand,  Middleiex,  "  The 
preparation  of  a  certain  combination  of  chemwal  tubalancea,  aod  its 
novel  applicatiun  to  the  treatment  of  wood  cr  other  fibroua  inalerial  in 
the  preparation  of  paper  pulp."— March  17.  1868. 

loGj.  T.  C.  Currie.  KenMnRton,  MiddlcEcx,  "An  improved  procees 
for  the  preserraticn  of  milk. " 

icfc.  J.  C.  Coombe,  Hollcway,  Middietex,  and  J.  Poole,  CheUea, 
Middiesex,  "  Improvemmts  in  coating  iron,  Mcel,  and  juch  like 
nrCaees,  and  proleAini;  and  preservinR  them  from  the  corrosive 
•Aim  of  sea  or  salt  water,  and  the  txicising  inilactMCflf  damp  air, 
%i'ct,  and  moisurc."-'March  2ft,  iSbS. 

1071.  H.  Armstrnnc,  Tow  I.a».  Ilurh.im,  "  Imrrovcmcnls  in  the 
nannfadlore  of  ttcel  and  hnmrf^cncous  in  n." 

1073.  C.  F. Clans,  MiddlesbrouKh-on-lecs,  Yorkshire,  "Improve- 
mcnta  in  the  manufadur*  of  iron, ' 

C.  F.  Claoe.  Middlesbrough -on-Teee,  Yorkshire, "Improve- 
ments in  the  maniifsflnrr  nf  malkahle  iron,  and  in  the  proccat  of 
re-heating  the  hatn-  l.  r  ilir  f  uipcse  of  rolling  or  hammerini;  it," 

1076.  J.  H.  ji.i:n  nn,  Lincoln  s  Inn  Fields,  MiddlcMX.  "  Improve- 
ments in  the  manufaAure  of  cast  steel  and  malteaUa  inMl  from  cast 
iron,  and  In  the  aprarataa  or  means  employed  theraln."— A  com- 
munication frnin  !•.  KIIer:<haaicn,  Ottawa.  Canada. 

1077.  j.  H.  J.  I  n  .,  n,  Lincoln  5  Inn  I  uul-.  Middjcsex,  "Iraprovc- 
mcnts  in  the  ticatmcnt  of  cork,  and  in  the  manufa£lutc  of  a  new  com- 


or  mttnial  liimfrem. apalkiU*  tp  variona  usefai  purposes.' 
—A  cemmnnicatiM  Ikwm  H.  Haur  ttd  W.  " — "  ""^  •  ■  •  • 


  -.  HoweU,  Philadelphia, 

Penn.,  U.S.A. 

107.S.  J.  M,  J'  i  n-  n,  Lincr  ln  s  Inn  Fieldl,  Middlesex,  "  I;nf vc- 
menn  in  the  mai-.  '.niuic  nf  cast  steel,  and  in  fumicii;  to  be 
ampiajred  therein,  whiih  !•.  rmtc  ore  also  applicable  to  the  retr.cltinp 
of  metals  generally.' —A  miiimLnicitnio  from  F.  Ellcrhauscn,  Ottawa, 


NOTES  AND  QUERIES. 


Phoaphate  of  Iron.— Can  any  of  your  corTcspon<!cnli  C'Ve  tne  the 
chemical  crmpoeition  of  the  precipitate  rctultin^;  from  the  adcUti.  n  11 
a  small  quantity  of  dil.  sulphuric  acid  to  a  »<<li:!irn  of  pvi't  h  ■■fhatc 
•f  iron  ;  and  also  the  reason  of  its  formation  ?-  Vu.-  huacist. 

8«lvent  for  Essential  Oila.— Yoar  correspondent  desires  to  be 
iafomcd  whether  it  is  posaiUe  (0  find  aiolTcal  for  eascntial  oils  which 
would  render  these  soluble  hi  water,  without  producing  therein  a 
milky  anpraiancr.  To  a  certain  extent  all  e^5ential  oila  are  more  or 
Ie!,!>  •.iiluliit  in  woirr,  l  iir  i  niy  vcrv  slinhlly  mi;  stij]  oranpc- 
flr;wcr  uatcr,  ftr  instance,  sIio»s  that  the  fragrance  due  to  the  Oleum 
Kcroli,  as  contained  in  the  oraaac  flowcra,caB  ba  impaitad  tow  ater  in 
irreat  measure.  If  ■'  Subacriber^  doea  not  desire  or  want  a  perft<rily 
limpid  art!  clear  solution,  he  may  make  unc  nf  the  prorcrly  pn^-c^'  td 
by  essential,  as  well  aS fixed  oi:s,  nt  bccniin).;  mure  liirt,ily  ;  liIuIiIc  in 
Water  by  the  iotcrmtdiatt  of  cmulcion%  or  rather  mixtures  6t  to  make 
emaltlMU,  with  eitlMr  ciaaatml  or  imU  otla.  Another  mode  of 
fcnoarlM  the  caiantial  on«  aoliiUe  In  water,  wliKout  becoming  milky, 
la  to  no  the  esientiel  oils  in  small  quantity  with  some  sugar  and  the 
wdiaary  nagncsia  of  the  chrmlds'  bhopK  in  a  mortar,  to  add  sratcr 
mdaaPfr,  aod  to  Alter ;  gum  arable  may  be  substituted  for  suj:ar,  and 
iqr  addmoa  of  a  fata  dto|ia  of  ttttng  acetic  acid  or  pure  ether,  i.j  better 
yefl  acetic  ether,  the  eotveiit  power  of  water  for  casential  oils  may  be 
aomew  hat  increased.  It  is  clear  that  a  dihila  alcohol  srill  keep  in 
solution  a  lai(;er  quantity  of  cusential  oila  tha*  water  alone.  It  is. 
at  least  on  the  Cnntinenl,  and  alto  in  Mexico,  a  well-known  Sa(X  that 
the  peculiarly  delicious  fra);rance  of  the  vanilla  may  be  thorouRbly 
imparled  even  to  cold  water  or  milk  by  firvt  nibbing'  the  vanilla  to 
fgadcf  alwuwitbiitmp  aagar.  and  gwAjaMy  adding  die  wmr  or  nwlk  1 
WHi«w<i,Hid  Anuattf  throvili  •  aakaMTCiOrilitiias;  afwam  | 


an  infusion  may  be  made,  tat  Ha  fragrance  is  less  plcaraat,  "  Sub- 
scriber 'is,lBuppr>»e,awai«tbltt«l«iye«sentialoilshaveaboilinp-point 
hiRher  than  that  of  waler.tni  llM  If  it  ia  desirable  to  make  a  strong 
aqueous  solutioa  it  ispftentaifaMalo  naa  feiOl,  but  beat  distilled  water, 
to  shake  a  VMiiUty  ofthcMacMlaloil  wAh  the  hot  water,  and  alle* 
t  o  cool  in  a  cloaed  or  corled  bottle,  and  decant  the  clear  aolntion,- 
Dr.  A.  A. 

Aniline  Green,— In  reply  to  "  Test  Tafae,*  I  ean'filiirm  Mm  (hat 

aniline  Rfcen  has  been  produced  in  the  preparation  of  Hrvfmann's 
viukt  (salii  of  t^cthylr(l^anilIne)  in  the  following  »av  .  -Tht  mixture 
which  produces  the  violet  colour  is  heated  to  iio=— '115  C  net  as  in 
the  prodttAioB  of  violet,  for  liMrtolialwnrB,  but  for  a  much  loncrr 
time.  After  oncning  the  anparataa  and  distilling  off  the  excess  e( 
iodide  snd  alc  hol  there  ia  obtained  a  mixture  of  Hofroann'svioiataad 
a  mure  rr  Ic.m  bluish  green  colour,wbicfa  may  beccme  even  a  greeaiah 
blue  when  the  operauoa  baa  been  continued  for  a  sufficiently  lone 
lime.  UthaniatBaancIl  vielet  in  the  mass,  and  the  green  is  too 
blue,  It  ta  beat  to  treat  the  whole  once  more  with  the  iocide.  Some 
manufa(^lurrr^  iif.it  thtir  product  with  iodide  uttUI  Iba  whole  or 
almnst  the  whrk  ] .  iran^formed  into  a  green  colour,  to  which  they 
give  the  ycUoMcr  abadca  by  adding  pteric  acM^BiTA. 


TO  CORRESPONDENTS. 

A'.  ^. /'.— Phcsfil-.orus  h  now  Rcnrrally  punf.cd  by  treatinr  the 
crude  produft  wiih  lulpburic  acid  and  bichromate  of  potash.  The  red 
phosphorus,  it  is  said,  becomes  oxidiaed  lin*.  and  riaca  to  the  earfaco 
■n  the  firrm  of  a  scum,  while  the  pure  plwmonM  reraaina  perfeAly 

colourlcw,  and  tranBluccnt  at  the  bottom  ol  the  vessel. 

ir.  /..— Tl.c  iv<;rk  !  Iia.l  Ijc  -.cnt  by  yu\f. 

v4//rirf  A'.— The  term  ant:ni'<ny-veimiilion  has  been  applied  to  sal* 
phide  of  aniiraooy,  which,  under  certain  conditioiia  trf  nimaiMloHi 
exhibits  a  pure  red  colour.  p~"~~"^ 

//iirJiiUff.— In  n  vcfsels  muit  be  utcd  ;  thev  are  not  attacked  by 
strt  ng  nitric  acid. 
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CHLMicvt'  researches  are  liable  at  various  c|V)i:lis  to  take 
»pccia]  directiooii.  Before  iSjo,  organic  chemi»lr>- 
was  comparatively  little  studied.  The  simplification  of 
ihe  methods  of  organic  analysis  by  Liebi^,  took  plate  at  a 
niost  opporttine  moment,  and  gave  an  c\uaoidinary 
impetus  to  the  study  of  carbon  compounds.  So  ^reat  was 
Uutioflnence  that  proximate  and  ultimate  analysis  made  a 
wagnss  the  rapidity  of  which  wm  uncxwn^ed  in  the 
history  of  science* 

But  dwmists  Soon  became  dissatisfied  wfth  merely 
detenaining  the  composition  of  substances,  and  they  very 
SQOS  be^n  eagerly  to  study  their  proda«SU  of  deGompobi- 
Hon,  and  in  this  manner  ^ei  a  tlue  tO  llie  W»y  in  which 
nituiL  had  put  thu'.i  to^Llher. 

The  succettsful  attack  (;n  this  problem  led  to  a  much 
^yander  one  suggestin_r  itself.  This  was  to  utifi^if  the 
insight  analysis  had  '^)\tn  them  int;i  the  Lon-tiuitnui  of 
:>ubiitances,  and  to  endeavour  to  build  them  up  witiiout 
tlie  assistance  of  life.  The  led^urcr  showed  that  we  thus 
wive  at  the  two  ^cat  engines  of  chemical  research, 
"r.iihiii  and  Sjnilifsis. 

He  then  proceeded  to  define  and  illustrate  experiment- 
ally these  terms. 

In  inorganic  chemiatiy  the  inromiaiion  5Uppl!ed  by  the 
snalysis  uf  a  substance  often  renders  its  synthesis  easy. 
Water  w.is  decomposed  by  a  batterj-,  and  the  properties 
and  qu.tnt  it  alive  relations  shown.  The  mixed  gases  were 
then  introduced  into  a  soap-bubble,  su  preparetf  as  to  last 
■1  considerable  time.  !t  w,is  hy  a  simple  contrivance  at- 
•-ached  to  .1  tlucail.  and  the  hghtncss  ofthc  enclosed  gases 
^as  shown  by  the  fact  thai  the  bubble  was  able  to  raise 
the  thread  and  a  disc  of  paper  into  the  air.  Thceneit;y 
^vith  which  the  mixed  gases  combine  to  form  water,  w  .i's 
then  shown  by  applying  a  li^t  to  the  bubblct  when  it  burst 
with  a  loud  Mpoft.  Taut  aunple  but  delicate  experiment 
was  twice  repeated  sticcessfiilly.  The  quaultMtvc 
■ynthcsis  of  water  was  experimentally  shown  by  passing; 
hydrogen  over  cupric  oxide  in  an  apparatus  which  allow  ed 
of  the  collection  of  the  \v  .iie:  .  Uwas  then  show  n  th.a  in 
organic  chemi»tr\  the  ir.oleciiles  are  generally  im)  Lomplex 
tobtpiil  together  e  i-iU  :  .mcl  this  st.Utnunt  vs.i.s  proxed 
by  rclerente  to  tl:e  inn>titution  of  nuil'.ylamine,  the 
amplest  of  the  ori;anit.-  jJl  aloid- . 

Inc  ledurer  than  went  somewhat  luliy  into  the  question 
of  the  propriety  of  the  use  of  the  terms  "  organic"  and 
"morganic."  He  showed  also  that  all  the  attempts 
hitherto  made  at  separating  chemistry  into  two  distinA 
blanches  had  laiied;  Liebig*B  definitioft  of  oreanic 
tbemistry  as  the  "chemietiy  ofcompound  radicles"  being 
obviously  inadequate,  inasmuch  as  some  compound 
ndides  (such  as  bulphuryl  and  phosphoryl),  arc  certainly 
inorganic. 

Laurent's  definition  "  (.hKmistrYoft.Ti  hon,  ~  isequally  in- 
-ifticicnt,  inasmuch  as  carbonic  .inhydridc,  and  carbonic 
tetrachloride,  are  as  clearly  inorganic  as  sulphuric 
anhydride  or  sodic  chloride.  He  then  proceeded  to  argue 
that  chenistty 'was  **  one  and  indivisible,"  and  stated  that 
eneof  tbediieraiiMof  Ui  dJaGOttna  was  to  prove  that 


barriers  between  organic  and  inorg^c  chemistty  had 
proved  failures. 

Uwaairaethat  in  the  oonrse  of  the  innumerable  tc- 
seardies  and  expcrfments  made  by  chemists,  one  or  two 

of  the  simple  organic  bodies  had  presented  iheniiclvcs  ; 
but  like  urea  and  cyanogen,  they  were  s.ubstaacc»  w  hich, 
as  it  were,  hoveled  on  tie  confines  of  inorganic  chemistry, 
and  would  have  been  called  inorganic  had  they  not  con- 
tained carbon. 

Ihc  ^rand  problem,  which  consisted  in  laiving  the 
elements  themselves,  and  building  them  up  gradatim  into 
the  proximate  principles  existinKia  the  tissues  of  plants  and 
animals,  until  lately  appeared  almost  hopeless.  Thi^ 
apparent  dtfhculty  was  shown  to  arise  from  the  oiietake 
of  suppoaing  the  proximate  principles  of  animals  and 
vegetables  to  lesitk  from  an  occult  pov^-er  vaguely  termed 
the  "vital  force."  ft  wast  at  one  time  supposed  that  the 
lavs  s  w  hich  re<;ulate  combination,  were  cither  suspended 
or  modified  ilt  '.he  tissues  of  li\  inL;  creatures,  but  it  waf 
argued  that,  whenever  tlie  jntiper  reagents  were  made  to 
aC^  upon  each  othci  under  tl.t  pnij^er  ciniclitionb,  the  same 
substances  \s  rre  produced  which  ai  one  time  were  sup. 
posed  to  require  the  aid  of  vitality  for  their  formatton. 

The  problem  of  the  "  synthesis,*'  or  building  up  of  the 
so-called  ommic  substances,  u-as  then  shown  to  present 
itself  {in  the  present  state  of  chemistry)  under  two 
aspeda: — ^lat.  where  they  are  piepaied  hy  the  aid  of  re- 
agents,  which  have  themselves  been  produced  dfreAly  or 
indircAly  from  animals  or  vegetables.  2nd.  Where  tht 
synthesis  was  eflcded  from  the  free  elements  tlieiiisclvo, 
from  h\  dr()[;en  .md  pure  t  irboi!. 

'Ihc  Ictluiei  then  picneeiied  to  enunierate  sonic  of  the 
principal  instances  w  i'.ere  subst.inees  uri;;inailv  derived 
from  anir»>al^  01  \cgelabics  had  been  funned  syntheticall>  . 
Wohlc:  s  syntl-.csis  of  urea  was  shown  to  be  one  of  the 
earliest  in  point  of  date,  and  his  method  was  described, 
and  also  Kolbc's  new  process  by  the  mere  heating  of 
ammonic  carbonate  to  a  point  Just  belgw  that  at  which 
urea  is  decontposed. 

One  of  the  next  most  tapomnt  step*  in  the  history  of 
syntheds  was  shown  to  be  the  conversion  of  carbonic  dt- 
sulphide  into  cirhonic  Ictr.icliloride  or  perchlorinated 
marsh  ;;av.  Ina.smuch  as  tatbonic  di^ulphidc  is  a  purely 
inorganic  body,  it  is  evident  that  the  formation  of  any 
substance  from  it  is  a  case  of  true  synthesis. 

The  following  equations  represent  the  steps  by  which 
acetic  acid  m.'v  W  produced  from  carbonic  disulphide:— 

Cb;    r  oCli  -  tCl^    i-  .;il»CI,)  • 


II«M  shown  tiMil  milil  wMiln  the  last  ftw  year*  all  the 
10  Ivaale      appatentl/ natural 


Carbnnic 

diHttlfhUlr. 


Carhonic  ^tih^lUTK 


::iCLl4t  ^  C4CI,  -I  iCi^ 


Carbenic  C.-)rlxmU' 
tcirachloridc.  diehUiri<lc< 


C.CIj  -;-  CI,  C,C!, 


Carbonic 

dis-hlomlc. 


tiKhlccidi , 


C-Clfi  +  l{HiO)  -  f  ,HC1;0:  +  3(HC1) 


Carboric 
Inchloridc 


1  iichloracctic 
Add. 


CJIC1,0,  +  jHj  -  C  .H.O,  +  3HCI 


MmttiltoiralliOimknaf  OtsstatUsia. 


THkhlor  acetic 
acid. 


.^c^;tl1. 
acid. 


This  important  series  of  reai^ons,  then,  result  in  the 
produClion  of  acetic  acid,  ohe  of  the  most  marked  of  the 

so-called  organic  acids,  frf>m  pui-.-ly  iivur-anjc  iiiaienalb. 

The  syntliesis  of  oxalic  acid  hy  the  dircrt  union  of  car- 
In  iiihydridc  with  sodium,  as'recently  accomplished  by 
Dr.  Drechsel,  was  next  described,  and  it  was  shown  that 
as  oxalic  acid,  by  mere  distillation,  yields  formic  acid,  the 
syothcus  of  the  fim  acid  lad  dlieAly  to  a  a«ir  synlbesia 
oTthescfioqd, 


Diyitizeo  by  LiOO^ic 
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The  o'.hi  T  iiioili-:  of  eflictling  the  «3  tuht^';i<:  of  formic 
acid  were  then  piiinled  out,  viz. : — Berthelot'it  process, 
which  consists  in  heating  potassic  hydrate  in  an  atmo- 
•pbcrv  of  carbonic  oxide:aQd  Kolbe«od  Schmidt'*  method, 
hy  exposing  potaisiuiii  to  a  warm  moUt  atmosphere  of 
carbonic  anhydride. 

The  le^urer,  in  tlie  course  of  his  remarks  on  the  con- 
stitution of  fonnic  acid,  diowed  that  the  qoanticy  of 
oxygen  in  it  waa  ao  large  that  it  only  required  one  atom 
more  to  convert  it  into  carbonic  acid  and  water.  Its  easy 
nidation  was  illastrated  by  letting  it  fall  on  plumbic  di- 
oxide in  an  app;iratuR  which  cauned  the  cv  )''.  ■  i!  t^as  to 
pass  into  a  solution  of  baric  hydrate,  the  result  being  a 
COpiuuK  precipitation  of  baric  carbonate. 

H.•i\in^,'  lihown  that  acetic  acid  can  be  formed  from 
carbonic  disulphide  and  the  chlorides  of  carbon,  and 
oxalic  and  formic  acids  from  the  oxides  of  carbon,  the 
ledurer  proceeded  to  indicate  the  modes  in  which  complex 
bodiea,  hitherto  obtaioad  from  animal  and  vegetable 
aourcea,  can  be  tmilt  up  from  detnentaJ  carbon  and 
hydrofen. 

If  carbon  canoniy  be  made  to  combine  diredly  with 
hydrogen,  no  matter  how  simple  tbc  iMulting  oonaound 
may  be,  it  becomes  poasible  to  died  the  qnttbeut  of  a 
va.<it  number  of  the  most  chanAeriatJc  sobaiances  fimnd 

in  animals  and  vegetables. 

This  brilliant  n  suU  has  bci-n  accomplished  through  the 
agency  ol  acetylene,  a  most  remarkable  hydrocarbon 
which  was  first  noticed  bgr  Edmimd  Dai^  at  bang  ago  as 

1836. 

TI;irL'  are  two  methods  by  \vliich  acetylene  can  be 
formed  irum  inorganic  materiala— one  devised  by  Benhelot. 
and  the  other  by  the  leAurer.  The  first  consists  in 
passing  a  stream  of  hydrogen  through  a  globe  in  which 
the  voltaic  arc  (from  70  or  80  cells  of  a  Grove's  battery) 
ia  produced  between  carbon  points.  Atthiatfemendoos 
temperatnie,  tba  carbon  unites  direAly  with  the  bydrogen. 
The  experiment  was  made,  and  the  produflional  acetylene 
shou'n,  by  the  formation  of  a  precipitate  in  a  solutien  of 
nmmoniacal  cuprous  chloride. 

The  speaker  then  showed,  experimentally,  that  much 
larger  quantities  of  acetylene  can  be  formed  by  the  decom- 
position by  the  tnductiun  spark  of  carbonic  tetrachloride 
in  picsenoe  of  hydrogen,  in  accordance  with  the  eqnatiOn^ 

The  experiment  succeeded  perfeiltly,  and  a  large  quantity 
of  tl'.e  cii]^!ous  acctylide  was  rapidly  produced. 

But  the  m<^st  simple  and  ready  fncan?;  of  preparing 
acetylene  w.ts  sliown  to  be  h\'  drawing  air  through  the 
flame  of  a  common  gla^s  spirit  lamp,  by  means  of  an 
aspirator.  So  readily  is  the  cuprous  precipitate  obtained 
by  this  means,  that  it  suffices  to  draw  a  few  cubic  centi- 
metres through  the  solution  of  Iflimoniacal  cuprous  chloride 
to  obtain  evidence  of  the  preaenoe  of  acetylene  in  the  flame. 
In  a  few  seconds  the  solution  became  qiute  thick  with  the 
suspended  precimtate. 

All  the  homoiognes  of  olefiant  gas  give  acetylene  in 
abundance  when  <iiibjeined  to  the  induAion  spark. 
Amylene  doea  u  readily  in  accordance  with  the  annexed 
equation  t— 

Ara>'icae.  Acetylene. 

That  the  spaile  aded  only  in  consequence  of  its  high 
temperature,  the  speaker  said,  is  rendered  probable  by  the 
faa  that  if  hydrogen  be  passed  throng  carbonic  tetra- 
chloride, and  then  into  a  globe  contaming  a  platinum 
spiral,  when  the  latter  was  heated  to  dull  redness  by 
three  crll«  iif  a  Grove's  battery,  no  acetylene  was  produced; 
but  wl'.cn  fi\c  <:t:\U  were  u«ed,  and  the  .s.pirnl  became  white 
hot.  the  cuprous  precipitate  was  obtained  readily.  The 
s.inic  result  was  stated  to  occur  %vith  amylene. 

Simple  as  the  formula  of  acetylene  is,  almost  all  the  1 

animal  and  vegetable  subsunces  which  have  been  formed  I 
by  pure  syntbesis  may  be  obtained  ftum  it.  \ 


The  following  equations  reprrsent  the  steps  by  which 
alcohol  may  be  "synthesiaed."  Ii  is  proper  to  premiw 
that  the  Lon version  of  acetylene  into  olefiant  gas  is 
accompU«h«d  by  ueating  the  cuttroiu  acetylide  with  sine 
and  ammonia,  so  as  to  obtain  nascent  hydrogen 

CjMa  >f  Ha  •  CsH^ 

Acetylene.  Ethylene. 
C1H4  +  Ha804  =  H,  CaHjS04 
Etbyleoe. 


H.  CHjSO^  -f  H,0 

Ethyl -iDlphuric 
acid. 


Etbyl-inlphttric 
■cid. 

.  CjHeO  +  HaS04. 

Alvuhdl. 


The  synthesis  of  succinic  acid  from  acetylene  was  nett 
shown  in  accordance  with  the  annexed  equatioa% 
omitting  the  synthesis  of  ethylene,  which  has  been 
already  given  :— 

EiK}iciM.  Rthylcde 


C,M4Bra  -fa(KCN)  -  CaH4(CN)a  +  s(KBr) 

PtftSMic  Efbjirate 
faraaye.  dk|iaide. 

C.H,iCN),>  a(KHO)  +  a(ila0)  -  C4H4Ka04  +  a(NH,). 

Ethytesie  Potjuuic 
dicysnide.  succinate. 

This  mode  of  efleLlinp  the  synthesis  of  succinic  Scidil 
due  to  the  researches  of  Maxwell  Simpson. 

The  beautiful  ap^arance  of  succinic  acid  under  the  in- 
influence  of  polarised  light  was  shown  bv  the  aid  of 
the  elearle  lamp^  The  spednen  used  having  been  aitj* 
ficially  prepared. 

The  speaker  then  proceeded  to  show  that  the  synthcaii 
of  sncdntc  acid  was  a  dirsA  step  to  that  of  tartaric  acid. 
This  latter  reason  Is  due  to  the  researches  of  Perkin  and 
Duppa. 

The  artificial  formation  of  succinic  acid,  starting  with 
n  I  ty\  r./,  having  been  proved,  if  is  only  necessary  to  start 
with  th.u  acid  to  prove  the  synthesis  of  tartaric  acid  from 
acetylene 

C,U,,0^  +  jBra  «=  C4H4Br304  +  2HBr 


Succinic 
•cid. 


Oibromosuccinic 
•cid. 


C4H3AgaBra04  ■»>  a(HaO)  »  C4H6O6  +  ilAgfit^ 


Argmtic 

dibromo 


Tartaric 
acid. 

The  leAurer  next  pMceeded  to  show  bow  the  nytttboii 
«f  the  organic  alkaloMto  could  be  eftfied  ftom  inorganic 

materials. 

In  the  first  place  the  fad  that  cyanides  can  be  produced 
by  heating  carbon  in  prescnct-  of  nitrOf;cn  and  an  alkali,  i.i 
well  known.  The  next  step  is  to  procure  prussic  acid  by 
distilling  cyanides  with  acids.  From  pure  prussic  acid 
methylamine,  the  simplest  of  the  primary  monatnines,  can 
easily  be  obtained,  cither  by  t'u-  ai  l  of  nascent  hydrogeUf 
or  free  hydrogen  in  the  presence  of  spongy  platinum. 

CHN  +  tR«-  CHjN 

PittincacM.  M«^lamise. 

This  equation  has  been  realised  by  both  the  methods 
given  above,  the  first  by  Mendius.  the  second  by  Debus. 

It  is  also  e\ident  that  as  alcohol  can  be  obtained  frocn 
acetylene,  so  all  the  ethylic,  primary,  secondary,  and 
tertiarv  monamines  of  Hofmann  can  now  be  .«y-nt  hei  ically 
formed.  The  steps  being  1 1),  conversion  of  acetylene  into 
olefiant  ga.s.     u|.  Passage  of  olefiant  gas  into  nlcobol. 

(j).  Alcohol  into  iodide  ofethyl.  (4).  A^ioa  of  iodide  of 
ciiiyl  on  aammnia. 
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Again,  acetk  acid,  it  has>  been  &ho\\'n,  can  be  prepared 
from  carbonic  disulphidc.  Now  acetic  acid,  -he  a^ion 
of  a  red  heat,  can  be  made  to  yield  a  number  ot  the  homo- 
logues  of  defiant  gas.  The  latter,  by  treatment  with  ex- 
cetaively  strong  h>driodic  acid,  become  converted  into 
(be  iodides  of  the  alcohol  radicals  (Berthelot).  By  fol- 
IniDg  up  this  ItMt  readioa  with  pentylene,  heptylenc, 
edfylene,  and  nonylene,  tbt  kAUKT aucceeded  in  obtaining 
pcBtxIamine,  hc^ylanins.  odybmiaCi  aod  nonylamine. 

The  difed  awant  horn  acetylene  to  the  coal  tar  colours 
WMthcn  ikowil  according  to  the  following  eqaaUom  >— 

3<CiHi>  ^  C6Hd 

Acetylene.  Henzol. 
Cf>H6  +  HMO}  -  C«HjNOj  +  HjO 

BenA>l.  Nitrobeocol. 

C6H,K0.  +  6(FeO)  +  HjO  -  C«HyN  +  3(FhOs) 
Nitiobcatot. 


C«HjBr  +  CHjBr  +  Naj  -  CyHi  +  a  NaBr 


Mcthjrlic 
Bromide. 


Tehnl. 


CftHyN  +  '(C^HgM)  m  C^Mt^i  +  3H« 


AaWaa.  TolaldiBB. 
TkcM  transfonnations  were  all  deaciibad  at  tcogth. 
fai  efled  acctprlene  passed  through  a  red  bot  tabe  bcconiet 
Mfmeriaed  into  bensoL 

Tile  pasaage  of  toluol  into  nitro-toluol  and  toluidtne  is 
omitted  in  the  above  equations,  because  the  reaAions  are 
identical  in  kind  with  those  of  benzol  into  aniline. 

In  describing  benzol,  experiments  were  shown  illus- 
trating the  density  of  its  vapour  as  compared  with  air. 
In  one  of  these,  benzol  was  poured  into  a  large  beaker 
containing  a  hot  iron;  at  first  the  ben?ol  assumed  the 
spheroidal  form,  but,  as  the  temperature  fell,  it  became  con- 
verted into  vapour,  which  filled  the  beaker.  A  glass 
syphon  was  then  introduced  into  the  beaker,  and  the 
vapour  drawn  off  as  if  it  had  been  a  liquid,  and  inflamed. 
The  vapotir  dncending  through  the  syphon  waa  tben 
ttcetvcd  into  a  wann  beaker,  from  which  it  was  decanted 
htto  another  bnkcr  in  which  it  waa  iDflamed. 

The  spealcer  then  proceeded  to  diow  the  way  in  which 
the  synthesis  of  zinc  ethyl  could  he  elleded  ;  it  is,  how. 
ever,  unnecessary  to  follow  the  equations  in  detail,  be- 
cause, having  already  explained  the  manner  in  which 
alcohol  can  be  synthcsised  from  acetylene,  it  is  obvious 
that  zinc  ethyl  can  be  dire^lly  derived  from  that  fluid. 

Wanklyn's  interesting  synthesis  of  acetic   acid  from 
soditun  methyl  was  Uieo  shown  to  talw  place  in  accord- 
i«ilhihe«qiKirioa- 

CHjNa  +  CO,  -  CaHjNaOa, 

Sodium  methyl.  Sodic  acetate. 

The  method  appears  to  be  general,  inasmuch  aa  thaaame 

has  effeded  the  synthcsiii  of  propionic  acid  ^— 

CjHjN  +  CO,  «  C  HjNaOi 
Sodium  ethyla  Sodic  proplonite. 

And,  substituting  carbonic  oxtde  for  carbonic  anhydrid*^ 


wa  havt 


i(CHjNa)  -f  CO  o  CaHbO  +  aNa. 


Aceloae, 

Thn  aiMahcr  sUted  that  one  of  the  most  interesting  of 
the  caaes  of  synthesis  recently  accomplished  was  that  in 
vdiich  Mr.  W.  H.  I'erkin  had  Buc^eded  in  producing 
aitifictaJly  the  odorifooiM  principia  of  naw  hay  and  the 


The  delidoua  fragrance  of  new  hay  is  entirely  due  to 
the  presence  of  the  sweet  scented  vernal  grass,  Mikoit- 

iin^Jt:iiii  f:'i!.!i  ittuiii.  It  is  the  h:i:i  iL  -  ibstance  which  is 
th«  ciubc  of  iho  bwtcl  kwcll  vf  lUi;  tisftriila 


odornta  ;  the  melilot,  nuUhlus  oj^iciualis.  It  is  also  the 
flavourir.L;  :  L;udient  in  the  mat  ttm  ot  tha  QamaBai 
which  is  perfumed  with  woodruff. 

Until  lately,  nothing  was  known  about  coumarin,  except 
that  it  wa«  a  colourless  crystalline  body,  having  the 
formula— 

C,,HoO,. 

The  crystals  of  coumarin  appear  very  beautiful  under 
the  influence  of  polarised  !.v;ht.  The  image  of  some 
artificial  coumarin,  which  had  been  fused  and  allowed  to 
crystalHsc  in  a  niatc  of  glass,  was  then  thrown  upon  the 
t>creen,  and  the  light  bei^g  polarised  by  the  aid  of  Nicol'a 
prisms,  the  crystals  assttmed  the  most  gorgeous  and  vary* 
tag  colours  as  the  prisms  were  rotated. 

The  clue  to  its  constitution  was  shown  to  be  the 
circumstance  that  when  heated  with  potas^ic  hydrate  it 
yieldt.  salicylic  and  acetic  acids.  The  production  of 
salicylic  acid  from  coumarin  w.as  then  shown,  experi- 
mentally, the  presence  of  the  acid  beinR  prg\ed  by  Its 
yielding  a  deep  purple  colouration  with  icrr;c  cliloritie. 

Artiticial  coumarin  was  obtained  from  the  hydride  of 
salicyl.  By  treatment  with  sodium  it  yielded  hydride  of 
sodium  ^ia1icyl  ;  this  substance,  heated  with  acetic 
anhydride,  gave  hydride  of  aceto-salicyl.  This  last  sub- 
stance was  then  distilled  with  acetic  anhv'dride  and  sodic 
acetate,  and  when  the  temperature  reached  ago^i  the  dis* 
tillatc  aolidified  to  a  masa  of  crystals  <rf  pure  coumarin, 
having  all  the  fragrance  and  beauty  of  that  obtained  bom 
the  tonquin  bean; 

The  speaker  submitted  that  the  assertion  he  had  made 
at  an  early  period  of  his  lecture  that  there  was  no  natural 
barrier  between  organic  and  inorganic  chemistry,  had  been 
amply  proved  by  the  instances  he  had  brought  forward. 
He  said  that  they  had  studied  together  that  evening 
several  case&  where,  starting  from  inorganic  mattv  r,  they 
had  ascended  step  by  step  until  they  had  reached  some  of 
the  most  complicated  bodies  secreted  by  animals  and 
vegetables.  What,  he  said,  could  be  more  distini^ly  in> 
organic  than  nitrogen,  carbon,  and  oxygen  ?  What  mom 
distindly  an  animal  secretion  than  urea  ?  What  more 
completely  inorganic  than  acetylene?  What  more  die* 
tinday  vq^etabte  in  origin  than  coHmarin  ? 

Chemists  have  then,  so  far,  done  what  a  veiy  few  years 
ago  would  have  been  regarded  as  possible  only  by  the 
aid  of  the  vital  force.  A  true  organic  snbstance,  he  said, 
I)  ti  fii'Ite  that  we  can  almost  invariably  deteimine  its 
suijlcculai  weight,  and  it  is  generally  crystalline.  Dut 
when  we  come  to  the  tissues  we  arc  dealing  no  longer 
with  organic  substances,  but  with  organised  beint;«i.  and 
we  feel  that  we  arc  approacliin^  llic  barriers  w  hich  Separate 
the  study  of  life  from  the  study  ut  ntalter.  The  bonds 
which  unite  them  are  so  close  that  wc  cannot  imagine 
life  without  matter,  and  it  is  equally  difficult  to  conceive 
the  assumption  of  vitality  by  matter,  but  we  must  never 
cease  to  look  anxiously  for  the  solution  of  the  problem. 
The  impossible  is  a  hori/on  which  recedes aa  we  advance, 
and  the  terra  Incognila  of  to-day  wilt  to-morrow  be  boldly 
mapped  upon  every  schoolboy'B  chart  t 


Artificial  Gems.— The  base  of  these  gems,  ab  patented 
by  the  superintendent  'A  the  Royal  Porcelain  Works  at 
lierlin,  ifi  a  ilux  obtained  liy  melting  tO)|ethcr  6  drachms 
of  carbonate  of  soda,  drachms  liuriil  borax,  i  (ir.icl.ni 
lialtpetre.  ^  drachms  minium,  and  i  \  ountes  oi  jiuresl 
white  sand.  To  imitate  in  colour,  but  of  course  not  in 
composition,  the  follou  ing  minerals,  add  to  the  ilux  the 
ingredients  named  in  conrjcdkion  with  each  j;cin :  S,\pphir,:, 
— to  nains  carbonate  of  cobalt.  UpaL— to  grams 
oxide  M  cobalt,  15  grains  oxide  of  manganese,  and  from 
20  lo  30  grains  protoxide  of  iron.  Amilhyst. — 4  to  5 
graina  carbonate  of  peroxide  of  manganese.  GoM  Topax. 
— 30 grains  oxide  oranuun,  fwcrfi/J.—aograins protoxide 
of  iron,  lo  giMn*  cnilmnate  of  coppi^i. 
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CHSMICAL  CONSTITUTION  AND  ITS  RELATION 

TO  PHYSIOLOGICAL  ACTION'.* 
Br  Dr.  A.  CRUM  BROWN,  I-.R.C.P.  Edin..  &c. 


Chemical  composition  is  an  expression  which  has  a 
pctfe^y  definite  meaning.  By  it  we  undersUnd  the  por- 
poRions  of  the  elements  lor  hitherto  undecomposed  sub- 
ntaacei)  which  can  be  obtained  from  a  snbetance,  or  from 
which  It  can  be  built  up. 

In  investigating  the  compoiitioR  of  a  substance  it  ia  a 
matter  of  secondary  importance  Aon*  it  haa  been  decom- 
posed or  hou-  it  nn.i\  be  ii-Liin<iirr.c";fiI ;  what  we  wish  to 
know  is,  what  art-  its  ul'.im.iu;  ciinsiitnentR,  and  how  much 
i»f  each  it  ci)ntain<^.  '1  In-  knowled:;i.'  ol"  tl-.c  ir.ti-rnu-ili.ui- 
steps  ii  oni\'  \ .11  .i.iLlf  -^ii  far  as  it  iu-ccss;irj"  tn  piuvf 
thatweh.ivf  lust  nnilnn<^;  and  .Ttlded  nnthinj;.  It  i'?  quite 
different  when  we  come  to  consider  chemical  consiiluliou. 
Here  we  havf  to  deal  not  only  with  the  nature  and  <)uantity 
of  the  constituent  elements,  but  with  their  reiationa  to 
i-ach  otht-T  ill  the  compound.  The  difference  between  com* 
poaition  and  conatitutton  may  be  illuatrated  by  veiy  many 
analogies.  I  aball  make  use  of  a  fainiltar  one.  The 
amposithn  of  a  household  is  esquresaed  by  the  number  of 
persons  contained  in  it,  \vtth  the  sex  and  age  of  each,  but 
u<i  couslil:it!tit:  i- not  kiiov.  n,  until  we  have  the  relations 
in  which  th«>  stand  to  one  another,  as  husband  and  wife, 
parents  and  children,  m.istt  r  .md  ruant.  tVt  . 

If  we  assume  the  e\isiLncf  ul  .itoms,  we  m.iy  define 
constitution  as  the  relation  ol  tlie  atoms  to  one  another 
in  the  compound,  just  as  the  constitution  of  a  family  is 
the  relation  of  the  individuals  composing  it  to  one  another. 
We  have  now  to  inquire,  how  these  relations  may  be  dis- 
covered,  and  how  they  may  be  expressed.  We  discover 
them  liy  examining  the  w»r  in  which  the  compound  is 
bnilt  up  or  decompowdt  and  we  expreas  them  hy  means 
of  <*  rational "  or  "  constitutional "  tbrmular.  In  the  case 
of  the  family  alluded  to  above,  we  should  Icnovv  the  con- 

'^titiltion  if  \m:  knew  the  history,  tliat  is,  if  \s  u  knew  hv 
wliat  steps  these  particular  individuals  tame  to  h\f  to- 
gether in  one  htiukc;  and  m  the  same  way,  the  history  of 
U  compound,  or  the  steps  h\  \\hich  it  \yn^  produced  I'rom 
its  elements,  leads  us  to  a  l,".o\',  lcdge  ol  its  cunsiitutidii. 
As,  however,  the  work  of  destruction  is  generally  easier 
than  that  of  construction,  we  are  often  obliged  to  take  the 
course  of  gradiully.  so  to  speak,  picking  the  compound  tn 
pieces,  aiM  learning  its  history'  backwards. 

It  would  be  oat  of  place  for  me  here,  e\'en  did  time 
permit,  to  give  detailed  examples,  showing  how  the  con- 
stitutiaa  of  parUcnlar  substances  mav  be  determined  :  a 
vwy  clear  acconnt  of  the  subJeA  wilf  be  fntmd  in  the 


and  an  atom  which  has  an  even  number  in  one,  has  an 
even  number  in  all.  and  may  be  called  evenly -TtlnteA 
("  artiatomic  "). 

These  relations  have  been  expressed  in  a  great  variety 
of  ways  :  most  completely  by  the  system  of  '•  "graphic 
formula:,"  first  introduced  by  Professor  Ktkule  in  1S50. 
These  ^aphic  formuljc  have  received  many  rriodificaticr.^ ; 
in  one  of  these,  which  I  proposed  in  1861,  each  atom  is 
represented  by  a  circle  containing  the  symbol  of  the  atom, 
and  the  reUtiooa  by  luiea  pmc^dtne  ontwarda  from  the 
circumference  an!  conneAii^  the  with  others.  Such 
graphic  or  pictorial  representations  have  not  uafrequeatly 
been  obje^ed  to  as  expressing  more  than  we  know,  and 
as  leadinj;  readers  to.  imagine  that  they  show  the  relaii\e 
piiiit'unt  of  tile  atoms,  of  which,  of  course,  we  arc  entirely 
j;,'noiani.  1  think  1  shall  be  able  to  show  you  tlut  thi-. 
accusation  is  unloc.nded.  and,  at  the  sair.e  tune,  ill-.wtratr 
l';ie  meaninj_;  of  chemical  constitution ,  by  apph  ing  thr 
same  graphic  method  to  a  ca.se  wlierf  the  idea  01  positiun 
in  space  does  not  enter  at  all.  Let  us  suppose  that  John 
is  occupant  of  a  house  which  belongs  to  Mr.  Smith*  and 
issitu.ited  in  Edinhur<;h.  and  that  Thomas  occn|Hes  a 
hooae  belonging  to  Mr.  Brown  in  Gla-sgow ;  then  repce- 
seittiflg  John  by  J,  his  house  by  £,  Smith  by  S.  Thomas 
by  T,  his  house  aiy  G,  and  Brown  by  B,  we  may  express 
S  B 

their  relations  thus:  \      and  |      without  meaning 

I-_J  G-T 
tliat  the  landlord  is  situated  above  and  th,c  tenant  at  the 
side  of  the  house.    Now  if  it  is  convenient  for  John  to  go 
to  Olasgow  and  Thomas  to  Edinburgh,  they  may  change 

SB  S 
houses,  and  tvehave  |       and  \       becoming  ] 

E-J        O—T  V—l 

B 

and  ^        Here  we  have  two  groups,  one  in  Edinhurgh 

and  one  fn  Glasgow,  before  the  change  and  after  it.  T}ie 
only  difference  is,  that  we  have  John  and  Thomas  each  in 

the  position  previousl)-  occipied  hy  theother.  The-'e  tw  .j 
mm  may  be  totally  unlike  in  every  otlier  respecl.hut  they  -iri 
capable  of  replacing  each  other  in  tliis  particular  rclatio:). 
So  in  chemistry;  when  chltulile  of  sodium  and  nitrate  of 
siKer  ire  brought  together,  tl.-.-  silver  and  the  sodium 
change  places,  each  taJiing  up  the  relations  prevtousiv 
held  by  the  other.  This  is  an  example  of  what  is  called 
double  decomposition. 

Nou  let  us  suppose  a  slightly  more  complicated  case. 
Let  John  be  proprietor  as       as  occupant  of  his  ho«Mf>. 

B 

In  this  ca.se  John  %^ 

T. 


Here  we  have  E  »  J  and 


article.  "  rorniuke.  Rational,"  by  Proffsso--  G.  C.  Foster,  j  doubly- related  and  united  by  both  bonds  to  the  house.  If 
in  Watts  s  ■>  Dictionary  of  Chemistrv.  '    U  is  sufficient  1  he  tma  change  with  Thomas,  the  state  of  matters  will  hv 


here  to  indicate  some  ol'  the  [general  results.  W't  lx'l;cve, 
then,  that  tiie  atoms  in  a  compound  are  rel.ited  to  one 
another  in  such  a  way  that  atont  i.s  united  to  atom,  and 
that  when  two  groups  01  atonT;  unite  together,  it  is  by 
individual  atoms  of  the  one  t:niting  with  individual  atoms 
of  the  other.  We  find  that  the  atoms  ofaome  elements 
can  each  enter  into  only  one  relation,  those  of  some  into 
two,  those  of  some  into  three,  &c;  such  atoms  arc  called 
monatomic.  dyatomic,  triat«nic,  &c.,  respeftivetv :  if  we 
peefer  English  to  Greek  names,  tve  may  call  them  singlv- 
rdated,  doubly-related,  and  so  on.  We  find,  further,  that 
an  atom  which  in  one  componr.il  Is  sin^lv  rclated,  be- 
comes in  another  trebly-  or  fivefold- related,  and  that  a 
doubly-related  atom  may,  in  the  same  M  ay,  hecome  four 
fold-  or  sixfold-related ;  the  change  in  the  number  of 
relations  (v.  hat  is  called  tlie  change  of  '*  atomicitv  "| 
taking  place,  in  the  vast  majority  of  cases,  by  two  at  a 
time,  so  that  an  atom  which  has*  an  odd  number  of  re- 
lations in  one  compound  has  an  odd  number  in  all,  and 
may,tlietelbre  be  called  oidly-relattd    perissatomic  "), 

*  Read  befsrs  the  PhsmweuticAl  Mectiss.  Ediabsrik 


B 

represented  thus:  ti— J 


Befim  the  ehange  Itro 


r:--T. 


groups,  but  only  oiu  after.  The  corresponding  chemical 
reaAion  is  termed  addition,  and  groups  to  which  addition 
can  be  made  in  this  ivay  are  said  to  be  emulfiisfd,  Tht- 
condensation  obviously  consists  in  the  atomic  being  utiiit>i) 
together  by  more  bonds  than  arc  necessary  tn  ensun-  t}.e 
unity  of  the  group.  Thus  J  nnd  V.  are  united  b\  iw.. 
bonds,  while  one  would  be  sufficient.  We  have  an  in 
stance  of  this  kind  of  aildition  in  the  union  of  chlnrin.- 
and  (defiant  !;as.  The  Xwn  carhun  atoms  of  oleliatit  ■-.i 
are  doubly-related  to  one  another;  by  the  action  ol 
chlorine  one  of  these  relations  is  broken,  and  each'  Cation 
atom  heconies  related  to  a  chlorine  atom.  ■ 

.Addition  m.iy  take  place  in  another  way,  nailiety,  bv  an 
increase  in  the  numbtf  oi  relations  of  an  atom :  thn%  in 
ammonia,  nitrogen  is  tn^ly-felitted,  being  united  to  thn^ 
atoms  of  hydrogen,  but  when  ammonia  is  brought  into 
contaAwith  hydrochloric  acid,  chloride  of  ammonium  is 
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formed,  the  nitrogen  becoming  fivefold  related,  being 
united  to  four  atoms  of  hydrogen  and  one  of  chlorine.  We 
may  illustrate  this  by  supposing  that  John,  who  is  already 
doubly-related,  borrows  Jtiooo  from  Robinson,  and  buy<; 
another  house,  thut  entering  into  tw  new  relations,  one 
10  Ui  creditor  and  one  to  hie  Investment.  Now  if  wv. 
Oder  Robinson  a  better  inveM»ient»  he  wilt  call  up  his 
neiicy  from  John,  who  must  either  borrow  from  tome  one 
die  or  sell  one  of  his  houses.  Both  cases  occur  in  cbemistiy; 
if  \rc  mix  caustic  potnrh  with  chloride  of  :immonium,  wc 

ofTer.  so  to  sp(«ak,  the  better  invcstmi-r.t  r>\   [  otassium  t  ) 

thfchlorine.which  accordingly  icavut.  iht  nitio;;en,  bu;  the 
nitroiren,  at  llie  same  time,  loses  one  atom  of  hydrogen, 
juvt  as  John  pnrted  with  his  creditor  and  one  of  his  houses 
louct'-.cr;  but  il  try  a  sin-.il.ir  i-xpcrimcnt  witli  the 
chJoritic  of  a  complex  animonuim  (such  3<5  c!i!oridc  of 
teiramethylammonium),  mixir.;;  it.  '-.ty,  with  inoist  oxide 
of  silver,  .md  thus  tempting  the  chlorine  to  leave  the 
nitrogen  .iiid  unite  with  silver,  the  nitrogen  does  not  lose 
anetbyl  atom  long  with  the  chlorine,  but.  if  I  may  use 
the  CJcpression,  pays  off  the  chlorine  by  borrowing  from 
onrgen.  Thia  analocQr  might  be  c.rried  much  further,  but 
it  IS  annecessaty  to  do  «o.  My  object  in  attained  if  I  have 
shown  that  any  kind  of  relation  whidi  can  be  single, 
doable,  treble,  &c.,  may  be  used  to  iUnstiate  chemical 
constitut  :cn,  .^nd  that  we  are  not  ntoesiarily  lestriAed  to 

geometrical  relation';. 

Our  time  docs  not  .tUow  tv-l-  tn  dwell  IonL;i'r  on  this 
part  of  the  subjcu;  I  bhall,  therefore,  proceed  to  the  con- 
sideration of  the  relation  between  chemical  constitution 
and  physiologic.i!  ,n<flinr. 

The  ditTicuhy  of  eJetcmir.inr;  t'lii  rcl.atiiMi  depends 
mainly  on  our  ignorance  of  the  constitution  and  action  of 
the  great  majority  of  substances,  which  makes  it 
tmf>ossible  for  us  to  make  much  progress  by  dired  com- 
parison of  constitution  with  adion.  All  that  has  been 
made  oat  in  this  way  is,  that  the  soluble  compounds  of 
what  we  may  call  a  poisonons  element,  such  as  leadthave 
alt  ncaily  the  same  ad^ion,  and  similarly  of  a  poisonous 
ndical,  such  as  cyanogen.  Here,  however,  we  meet  some 
remarkable  exceptions ;  thus,  kakodyllc  acid,  ahhou;;h 
readily  .soluble,  and  containing  al.ir^e  amount  of  a.'f^onic, 
is  inert,  and  a  number  of  the  double  cy.tnidcs,  ruch  as 
fenrocyanide  of  potassium,  show  no  tratc  oi  ihc  atTtion  of 
hydrocyanic  acid. 

In  this  difficulty  it  occurred  to  Dr.  Fraser  ant!  mv^clf, 
that  another  method  of  inquiry  rr.ir^ht  Ic.id  to  better  re- iilr. 
The  method  which  wc  have  adopted  consists  first,  in  in- 
troducing a  known  change  into  the  constitution  of  an 
a<Uive  substance;  and>  second,  in  comparinjB;  the  aAion 
of  the  new  produft  su  formed  with  that  ofthe  original 
substance. 

The  first  set  of  substances  to  which  we  applied  this 
method  {in  an  investigation  communicated  to  tiic  Roy.il 
Society  of  Edinburgh,  January  6,  iSOS)  was  the  grottp  of ' 
vegetable  alkaloid'^,  and  we  have  treated  in  this  way 
Rttychnia,  brucia.  thebaia,  morphia,  codcia,  .md  nicotia. 
Kach  of  these  alk.ilDius  trir.t.rn:.  n  irebly-n-I.iti-J  .ntom  of 
nitrogen,  which  can  easily  be  ina.de  fiveloid-rclatcd.  VVc 
do  not  know  what  its  original  three  relations  are,  but  we 
know  what  the  two  new  ones  are  which  we  introduce.  ■ 
Thus,  confining  our  attention  to  strj'vhni.^  (..nd  \^h.it  is  f 
said  of  it  applies  with  f.lif,ht  modification  to  the  others), 
we  find  that  a  molecule  of  that  alkaloid  contains  two 
atoms  of  nitrogen ;  of  the  connexions  of  one  of  these  we 
know  nothing,  of  the  Other  we  know  that  it  is  trebly-re- 
lated, and  that  we  can  make  it  enter  into  two  new  relations. 
We  can  do  this  by  uniting  it  to  an  add,  hydrochloric  acid 
for  instance,  in  which  case  the  sew  fetatmns  are,  one  to 
hydrogen  and  one  to  cblorioe ;  to  use  the  old  metaphor. 
It  bomnvs  Ifom  chlorine  and  invests  in  hydrogen.  VVc 
cannot,  however,  compare  the  aAion  of  strychnia  with 
that  of  its  hydrochlorate,  for  a  very  Ri;i;;lit  inducernent  is 
all  that  is  necessary  to  make  chlorine  c.ill  up  iis  invest- 
ment, .in;l  retire  with  an  atom  of  hydrogen.    To  try  the 

effea;  of  addition  we  must  adU  two  tle^Y  relations  of  a 


more  stable  kind.  This  is'done  by  a^ing  on  strychnia, 
not  with  an  acid,  that  is  a  compound  of  hydrogen,  but 
with  an  ether  or  compound  of  methyl  or  ethyl,  such  as 
iodide  of  methyl  or  iodide  of  ethyl.  Here  the  nitrogen 
borroys  from  iodine  and  invests  in  methyl  or  ethyl,  and 
the  resulting  compound  is  so  staUe  that  it  has  no 
tendency  to  recw  to  it«  former  state.  ThcKe  peculiar 
compounds  were  first  ttndied  chemkslly  hy  How,  and 
afterwards  by  Siahlschmidi.  The  l.itter  made  some  ex- 
periments with  mcthyl-strychnium  salts  on  rabbits,  and 
came  to  the  concIi:sion  th.u  they  wen-  quite  inert.  A 
more  complete  examination  lian  shown  that  this  is  not 
ey.ictly  t:ue,  hut  tli.it  a  still  nmre  remarkable  change  has 
been  produced.  Large  dobeb  (thirty  grains)  ofthe  iodide 
of  nietliy  I  strychnium  (the  compound  uf  strychnia  with 
iodine  and  methyl)  produce  no  eUect  whatever  when 
administered  to  a  rabbit  by  the  stomach ;  fifteen  grains, 
however,  kill  a  rabbit  when  injedled  under  the  skin.  In 
this  case  the  symptoms  are  quite  unlike  those  of  strydnila 
poisoning;  instead  of  violent  tetanic  convulsions,  we 
observe  a  condition  of  general  paral>-sis.  Now  it  is  im* 
poftant  that  we  should  know  how  this  paialjrsis  is  pto- 
duced,  and  fbr  this  purpose  we  had  recoorse  to  a  menod 
wluch  has  been  very  succeKsfutly  MNpBed  tO  the  Stwfy  «f 


various  poisons,  especially  "  owilf**  or  curare,'*  tto 
South  American  arrow  poison.  To  make  this  methyl  of 
experimenting  intellif^iblc,  I  sliali  compare  the  nervous 
j.ystirin  to  a  set  of  tele/jraph-wires  and  otTices.  Let  u** 
supj'cise  tl'.at  every  tou  n  in  the  country  has  two  telegraph 
offices,  and  th.;t  each  is  connected  by  a  \v;re  with  the  head 
othce  in  London,  one  of  the  wires  is  used  only  for  sending 
messages  up  to  London,  the  other  only  for  sending 
messages  down,  and  there  is  no  means  of  telegraphic 
communication  between  one  country  town  and  anower, 
except  through  London.  Let  us  further  suppose  that 
whenever  a  message  fiom  London  is  received  many  town 
the  town  bell  is  nwg;  new  if  we  give  in  a  message  at  the 
Manchester  office,  iatcndiog  it  to  go  through  London  to 
every  town  in  the  oountty,  and  find  that  no  bells  are  rung, 
it  is  obvious  that  something  it  wrong;  It  may  be,  first, 
that  the  apparatus  at  Mancnester  is  out  of  order,  so  that 
the  message  was  never  sent;  or,  second,  that  the  up  wire 
front  Manchastcr  was  brol.ci:  or  not  insulated,  so  that  the 
messa;:;e  never  reaeiied  London  ;  or,  third,  that  there  was 
tornithinf;  wronfx  at  the  head  office;  or,  fourth,  that  all 
tlie  down  wires  were  broker,  or  not  insulated  ;  or,  fifth, 
tl'.u  something  was  wron^;  at  all  th.c  receiving  offices 
throughout  the  country  ;  or,  sixth,  that  the  beils  could 
not  be  rung.  When  .1  healthy  iro:^  is  pinched  anywhere 
the  animal  jumps,  a  message  is  sent  from  the  part  of  the 
skin  pinched  to  the  nerve-centres,  and  thence  to  all  the 
muscles ;  but  if  we  give  the  frog  iodide  ^  of  methyl 
strychnium  a  pinch  produces  no  kHhCi.  As  in  the  aup> 
posMl  telegraphic  case  this  result  may  be  due  to  one  of  six 
causes,— first,  the  ends  of  the  tensoiy  nerves  tucf  he 
injured,  so  that  the  message  is  never  sent  from  the  place 
pinched-,  or,  second,  the  sensory  nerve-trunlia  may  be 
p.ar.dysed,  so  that  ti  e  message  does  not  reach  the 
nerve-centres;  or,  tiiiru,  the  nerve-centres,  may  be 
so  deranged  that  they  do  not  send  it  on  to  the  motor 
ner\es;  or,  fourth,  the  motor  nerve  trunks  m.iy  be 
paralysed;  or,  fifth,  the  terminations  of  the  motor  nerxcs; 
may  be  injured,  so  thf.t  thfv  do  not  communicate  the 
stimulus  to  the  muscular  fibres;  or,  sixth,  the  muscular 
fibres  themselves  may  be  incapable  of  contra^ing. 

To  return  to  the  supposed  telegraph  case, — if  we  could 
en^^ure  that  the  whole  apparatus  within  some  one  county 
at  a  distance  from  London,  say  Cumberland,  were  in  good 
order,  and  found  that  the  hells  rung  in  Cumberland,  and 
nowhere  dse,  when  a  message  was  sent  from  ManctMSter, 
we  should  kno%v  thatthemischiefwasnotin  the  tmiparatus 
for  sending  the  up  message,  nor  in  the  op  wires,  norlnthf 
head  oilice,  nor  in  the  down  wires,  for  to  reach  Cumber- 
land the  message  had  to  p.iss  ihrouRh  distridis  where  the 
injury  existed  ;  the  fault  must  beeiilu  r  at  the  rccc-iving 
ottces  or  in  lijc  bcUs.   if  now  wc  can  go  due<ftly  to  the 
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1     junc  i;,  1S68. 


bclis  throughout  the  tountiy,  ami  lind  that  tl.tv  tiii  be 
runR.  we  prove  the  fault  to  lie  at  the  rctcivm;;  uthces.  In 
the  case  of  the  frog,  we  tan.  by  trying  the  aricry  of  one 
prevent  the  poison  from  reaching  that  leg,  \\  hivh  ilius 
ccpreaenU  Cmnlwrland  in  the  case  above ;  if  the  frog  be 
now  pinched  attfVln  ri;  he  kick*  with  the  onpoisoned  leg, 
proviag,  M  «lNnni,  that  the  poiaon  does  not  aa  on  the 
tcmioMiooi  of  the  tentofy  nervea,  nor  oo  the  tranks  of  the 
•CBSOiy  nervcff  nor  on  the  aervc«centKe,  nor  oo  the 
motor  nerve-tninke,  hut  that  itt  adioit  must  be  either  on 
the  termination*  of  the  motor  necvcs,  or  on  the  mttscular 
tibres.  But  we  find  that  the  muadea  contraft  when 
diredtly  stimulate  d,  siuwing  that  they  are  not  injured,  and 
we  thus  provf  that  ;hc  paralyijis  is  produced  by  a  dc- 
htruction  of  |i  i  .v  i.v  of  the  tcrminationt*  of  tin.  nui'.i  r 
nerves  to  n.i.i;ivc  ttiu  Ktimulus  and  transmit  ii  tu  ilic 
mtisc'k-s. 

Strychnia  produces  tetanic  convul«ions,  by  exciting  the 
neive-centres  in  the  spinal  cord,  but  the  substances  formed 
by  rendering  the  trebly-related  nitrogen  atom  of  str>chnia 
penaaneotly  fivefold-related  produce  paralysis,  and  do  so  in 
the  very  remarkable  way  deacribed  above.  Not  only  ia 
this  the  case  with  strychnia,  bat  we  have  found  that  the 
same  change  i*  pfoduced  in  every  alkaloid  w  e  have  ex- 
amined, wmch  has  an  adUon  like  that  of  strychnia. 

It  vriU  be  seen  that  we  have  as  yet  made  but  little  pro- 
gress towards  the  tolvtton  of  the  very  important  question. 
What  is  the  relation  between  chemical  constitution  and 
physiological  adlion  ?  We  may,  however,  rc.isonably  ex- 
pect that  a  series  of  invi.-sti^.it;iins,  sulIi  ..^  that  sketched 
above,  will  throw  a  good  deal  of  light  un  the  subject. 


ON  THE  XKLATUm  BETWCEN 

THE  MAGNETISU  OP  SOME  METALS, 

AND  THEIR 

ATOMIC  AND  SPECIFIC  WEIGHTS.' 
By  P.  H.  VAN  DBR  WEVDB,  M.a 

Whem  wc  divide  the  specific  );r.iviiv  of  the  dilierent 
metals  respe^ively  into  their  .itnnrc  w i. ■  jhtv, ',>  f  dln.un 
quotients  which  indu.iti',  not  dirn:!^  ,  but  rclatr.  ^  K', 
the  distance  ut' their  .ittinjs  ;  |up<m  the  suppdsm  jn  tl:.i; 
the  atomic  u  cif^hts  iiulic.ite  really  ihc-  rt-l.iti'.c-  v,  c i b. i s  uf 
ihfir  atom■^.  uhich  is  cinly  prub.ibli;,  but  n<<t  pin'.riii: 
comparing  those  quotients  in  the  subjoined  table,  wc  find 
the  rollowin§  remarkable  results  :~ 

Sp,  Cr.     Atomic  Weight.  Quotient. 
Cobalt    ....     8-5      ..     30*  3*S3t 

Iron   7'ii      ..     a8*     ..  3-59» 

Chromium  ..  6*8  ..  26'  3*83^ 
Nickel     ....     8*  31'     ..  ygo} 

Manganese  j'  Vf6    ..  3"94^' 

Palladium     ..    irS       ..     53*     ..  4-49 
Platinum       ..    ii'S       ..     99*  .. 

Zinc   fi■^^        ..      32-5     ..  47» 

Aluniitiium    ..      a-jb      ..      13-7    ..  5-35 
Iridium  ..  16-  99*     ..  6-2 

Cadmium       . .     S'y       . .      56'      . .  6-4 
Magnesium  1*74      ..      t  z-  7- 

Merciinr'  ..  ..  ij"5  ..  roo-  ..  7-47 
I  I  ad        ..  ii'4        ..     104"      ..  912 

Usmium  ..  10*        ..    loo'     ..  10* 

Gold      ..    ..    19*4      ..    ig6*     ..  TtniOS 
Silver  ..    10^47     ..    108*     ..  10^3 

LitbittBl  CK593  6'4  10^ 

Antimony    ..    67  130*  ig'4 

Bismuth..    ..     9'8  208*  21*21 


'  Amrndtn  Jr>wmal  0/  Mint-i,;. 
♦  Kcm.i!n«  pjirjuincriiiii  ,.i    lnt  -  !iiat, 
J  l»,'iiiv  m.-i(;n(ii--  ht-Iiiv,  III,  !.■  n  :1  hf  al. 
^  Is  tmty  nuKnTtit  heloiv  ii,\xV  rt  d  best, 
ti  \%  oiily  tiuKoeiic  telow  too-  l  ahr. 
^  Is  vo>>  oMfiiictib  bclim-  4  I  4)h. 


1st.   The  five  magnetic  metals  have  all  quotients 

below  4. 

2nd.  The  so-called  non-magnetic  metals  have  all  q«o- 

tients  above  4. 

ThefL!  IS.  luv.vc.cr,  one  exception  to  thi.s  rule,  in  the 
case  of  copper,  of  which  the  respedive  specific  and  atomic 
weights  are  b-S  and  317.  of  which  the  quotient  is  3'6oj  ; 
but  then  it  is  probable  that  the  atomic  weight  of  copper 
needs correcliun, and  shooIdbedovbledto63-4,  in  whichcase 
the  quotient  would  be  7*204,  and  it  vrould  then  fall  among 
the  other  non-magnetic  metals. 

3rd.  The  quotients  are  the  smallest  for  thoite  metals 
which  are  the  most  permanently  magnetic,  e%'en  at  high 
temperature,  and  l  in  verm. 

4th.  As  cooling  increases  by  contraction  the  number 
expressing  the  .^pecUic  ^-r.ivity,  it  \\':\\  ennsei|Ucntly 
dctrc;iic  ihe  cjuoticiU  obi^iicii  by  uhiu;;  llii.s  iacrea>cd 
specific  gravity  as  a  divisor,  in  perfect  accordance 
with  the  faifl  that  cooling  increases  the  paramagnetic 
property. 

5th.  As,  inversely,  heating  decreases  by  expansion 
the  specific  gravity,  it  will  increase  this  quotient,  in 
accordance  with  the  fad  that  heat  diminishes  para- 
magnetism, and  finally  destroys  it  in  all  metals  witn  the 
single  exception  of  cobalt,  which  has  the  smallest  quotient 
of  all,  and  consequently  can  stand  some  increase. 

6th.  The  expMimeiH  s  of  Faraday  on  diamagnetiam  and 
paramagnetism*  with  very  powerful  ekAfo-magnets,  have 
proved  that  palliulium  and  ^tiawn  are  the  stfongest 
paramagnetic  neat  to  the  tint  five  in  the  above  list  t  tiiev 
have  in  my  list,  alto,  the  smallest  quotients  conneAed  with 
them. 

-'.h.  I:i  liic  saiiU!  w.iv  as  JI.iiiia<;nctism  is  the  oppc-^ite 
of  par.-ima(;iietiMn,  the  larger  quuticnts  in  the  above  t.iblc 
beltin-.;  to  diaiiiaH;r.etic  bodies,  as,  for  inst.incc.  iiurcmy. 
antimony,  and  i)ismuth.  The  last  is  the  strongest  dia- 
magnetic  substance  experimented  upon,  and poascases  the 
greatest  quotient  in  the  above  table. 

8th.  If  we  were  able  to  cool  the  other  metals  so  as  to 
increase  their  specific  gravities  to  such  a  degree  as  to  haw 
a  decided  effiCR  on  the  amount  of  this  quotient,  we 
might  perhaps  succeed  in  discovering  in  several  of 
them  paramagnetic  qualities,  by  means  of  Faraday's 
apparatus. 

nth.  Heating  decreases  the  paramagnetic  qualities, 
vvith  the  specific  weight,  and  consequently  increase^ 
the  quotient.  That  it  may  do  this  to  such  a  degret- 
as  to  make  the  Jiiuly  di.in.aLMietic,  is  pioved  in  tl-e  c.^.-c 
of  oxygen  «^.is,  which,  whe.i  cwol  is  p.iiainagtieiic  iikf  :ro!i. 
and  when  hot.  di.muL^iietic  like  bismuth. 

loth.  That  this  lelauve  distance  of  the  atoms  lupun 
which,  of  course,  the  specific  gravity  of  bodies  dcpi-ndsi 
is  closely  related  to  their  magnetisit),  is  nj;ain  proved  by 
their  cr^'stals,  which  are  always  less  dense  in  the  direction 
of  their  optical  axis,  and  expand  by  heat  more  in  one 
dircdion  than  in  another;  and  Pluccker  has  demon- 
strated that  they  arc  diamagnetic  in  the  dirrdion  of 
their  optical  axis,  or  of  the  longest  axis  of  Ciystallisation. 
In  some  of  these  crystals,  this  action  is  so  strong  that  tbey 
are  infiueaoed  by  the  magnetism  of  the  earth ;  ai«  for 
instancet  a  properly  cut  crystal  of  kyanlte  fa  dense  siUcate 
of  alumina)  when  suspenoed  on  an  axis,  will  behave  like 
a  compass  needle,  and  :v.ay  be  used  as  SUChi  a  fad  little 
known,  but  worth  knowing;. 


Hydrocarbons  of  the  CH^n  Series. — A.  Butlerow 
has  compared  the  readions  of  the  propylene  derived  from 
allylic  iodide  and  iodhydric  acid  with  those  of  the 
propylene  fiom  amylic  akohol,  and  arrived  at  the  coa* 
elusion  that  tbey  are  identical,  their  composition  being 

fCIT. 

tepreseoted  by  the  formula  :  C  H 

ICHj 
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PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thuruiity,  yniu  4. 

Or.  Wamkn  db  la  Ruk,  F.R.S.,  &c.,  Preitident,  in  tht: 

Cfasfr. 

Th>;  minutes,  0/  the  previous  meeting  u  crc  rend  and  ctm- 
tirmed,  and  the  donations  to  the  libran-  anno;inci-fl. 
Messrs.  O.  VV.  Brown  and  Jaincs  Kiciiards  were  fomally 
admitted  Felluus  of  the  Satiety;  and  the  foliow in;^ 
gentlemen  were  balloted  for  and  duly  i:lcCtcd,vt/. : — Henry 
Chance,  M.A.,  glass  manufacturer,  6ldbur>-,  near  Birming- 
haoi:  William  Hustler,  mining  engineer.  Rusemerr^n, 
Falmouth  ;  and  William  B.  Miller,  assayer,  Koyal  Mint, 
Sydney. 

There  were  nn  new  candidate:!  jnupuscd.  I-'or  the 
sccjiid  unic  V.  trc  rc.;d  tho  ruuncs  of  the  following;  gentle- 
men,viz.  :—!samuel  Alexander  Sadler  (at  Mcs.srs.  Chance's 
Chemical  Works),  Oldbury,  near  Birmin^^ham,  and  H.  13. 
Riddd  (late  of  the  Indian  Civil  Service),  o.Stratton  Stteet, 
Piccadilly. 

Mr.  E.  T.  CM\r\i\N'  >:ave  n  short  accoiiiu  of  the  re- 
actions more  fully  described  in  thre«  papers  presented  to 
the  Societv.  ot  which  Mr.  Miles  H.  Smith  and  bimaeif 

were  joint  authors. 

I.  "Action  of  dt.'oridi-  0/  Zinc  on  tim  Oxfilic  ElhttSn" 
Having  sketched  the  chemical  cbaant  which  were 
possible  under  these  circumitaocefl,  the  authors  show 
that  the  »Oaaa  of  the  metallic  dehydrating  agent  upon 
the  oxalates  of  ethyl,  amyl,  and  methyl,  results  in  the 
formation  of  oxalate  of  zinc  (left  as  .i  rcsiduL-  j:i  the 
rctortt,  but  instead  of  obtaining  the  chlurirJi-s  of 
these  radicals  as  the  dircrt  result  of  a  double 
decomp''»!»it!on,  they  arc  split  up  into  hvdrochlorit  acid 
and  till-  i)lehncs,  cr  .i  mixture  ofbodii's  of  ilie  latter  class: 
only  m  tlic  laiit-nantcd  instance  was  a  hmall  quantity  of 
cliini  Mif  of  methyl  produced. 

U.  "  Omlfie  Arti/dtti'ndutiioHo/ Pyriiliiir."  Referring 
to  Mr.  Ptorkin'a  noaearcbea  on  this 'subject,  and  to  a 
picviotis  apecalation  as  to  the  jMNnibitity  of  inducing  the 
firnnaticm  of  anicifial  pyridine  (CAaii.  Hoc.  JoHt^^  August, 
1866),  tbe^  authors  now  show  that  this  body  nwy  be 
produced  in  smalt  quantity  by  the  nctiun  of  anhynrouK 
phosphoric  acid  upon  the  nilra;i.-  of  amyl.  TIil-  jirincipal 
prm^iKt  of  the  reac'lion  is  a  djiL  brown  piich-like  sub- 
■  t.mcc.  ln:t  a  su.'ficient  amount  of  pyridine  was  obtained 
upon  distilliii;;  w  i'.h  potash,  to  permit  of  its  identification, 
and  of  an  analysis  lHin_'  made  of  its  chloride,  CjHjN.HCl. 

lit.  "  Isomerism  111  (he  Or/raiiii-  Cynnitles."  On  a  re- 
view of  Dr.  A.  W.  Hofmann's  researches  on  the  isomeric 
CA'anides,  it  appeared  to  the  authorsi  desirable  to  attempt 
the  formation,  and  study  the  chara<^tcrs  of  compounds 
produced  by  tht  aaion  of  dehydrating  anntSt  such  as 
anhydrous  phosphoric  acid,  and  fased  CRioride  of  cine, 
upon  the  fbrmamidea  obtained  by  ading  wnth  formic  ether 
upon  ammonia,  ethylamine,  nntline.  and  other  amines. 
The  products  of  thi  .1.  rcidiotis  w  i  re  the  jio-called  pseudo- 
cyanides,  and  were  at  orll-  ruco^^nised  bv  their  |ieculiar 
cidour,  and  iiv  the  decompositiu:is  tiiu-.  underwent  uyon 
treatment  with  acid*!.  This  method  of  proccediri';  cannot 
be  considered  a\a;l.ihlc  for  the  preparation  of  these 
cyanides  in  large  quantity,  and  an  attempt  to  obtain 
analogous  bodies  from  the  compoand  acetunide*  did  not 
prove  aaccessfiil. 

Dr.  B.  H.  VhVJ,  then  gave  an  account  of"  The  Moda 
of  Ti-.ibiz  Mineral  Oili  «<(..'  /.■;  r,,':'if'^"  in  wl.lili  l-.e 
showet!  that  the  resultn  obtained  as  ni'ticUinj;  ilie  degree 
of  inSlanimability  of  tliis  oil  were  subject  to  considerable 
variation  according  to  the  mode  ia  w  hidi  tlic  test  was  ap- 
rUed.    ItwAb  alM  bho^vn  that  thtis  wat,  adiflciCRceof 


of  opinion  as  to  \\  hat  should  be  re<;ardcd  as  the  firing 

SDint,  whether  it  was  to  be  the  temporary'  firing  of  the 
rat  unall  portion  of  oil  vapour  given  olT  or  the  per- 
manent firing  of  the  oil  itself.  Between  theae  two  rcaolta 
there  misdlt  be  a  diflicrence  of  from  ten  to  twenty  de- 
Sfrecs   Kanrenheit,  according   as    the    oil  was  tested 


rcfc.'Ui.ct 


li»  llii 


r  a  partiallv  ^ 
i(  the  cU-^  ret. 


M- 1  vessel.  In 
.iiHanimabilitv 


of  mineral  latnp  oil  on  the  possibility  uf  accidents  occur- 
ring in  the  use  of  this  material,  ii  was  slunvn  that  the 
mere  volatility  of  the  oil  was  not  the  only  point  to  be 
considered,  and  that,  apart  from  mi-use  and  carelessness, 
the  construction  of  the  lamps  in  which  it  was  burnt  was 
of  considerable  importance.  To  illustrate  this,  a  lamp 
tilled  with  what  is  commonly  known  an  spirit  or  naphtha 
(the  most  volatile  portion  of  petroleum  or  paraffin  oil)i  wa« 
kept  burning  durint;  the  meeting.  This  lamp  wasaoCOn< 
struded,  that  there  w  as  no  communication  between  the 
flame  and  the  oil  reservoir,  except  throu>;h  the  tube  con- 
taining the  wick,  and  conscipu  ntly  ihcr,- \' .1  10  chance 
of  oil  vapcur  or  .in  explosive  iiji.\ture  of  it  ■..  iili  .lir  coming 
in  contact  with  the  tl.jme,  so  as  to  can  -i:  accident.  Other 
kinds  of  lamp.s  in  which  there  is  free  c»)mmunication 
bef.Neen  the  oil  rc.scr\<>ir  and  the  flame,  afTord  less  Kccurity, 
especially  when  the  oil  used  in  them  vaporises  at  a  low 
temperature. 

'I'he  mode  of  testing  oil,  and  the  possible  variation  of 
the  results  obtained^  under  different  conditions  were 
illustrated  hy  experiments;  and  an  apparatus  de\iaed  by 
Mr.  Rippingille.oftbe  Albion  Lamp  Company,  was  shown. 
It  con&i<ited  of  a  small  copper  vessel  like  a  paraffin  oil 
lamp  fitted  with  a  thermometer,  and  a  valve,  and  two 
wires,  by  which  ,.n  ■  leiTtrL  ;  park  could  I  e  [  roduced  inside 
the  vessel.  By  graduaiiy  hcal.sig  the  oil  to  be  ic.sied  in 
this  Vessel,  and  p.-issing  the  spark  from  time  to  time 
V  hilc  the  temperature  was  observed,  a  point  was  at  length 
reached  when  there  was  a  slight  e.>:plOBion»  and  this  waS 
taken  as  the  tiring  point  of  the  oil. 

In  conclusion,  the  author  pointed  out  that  whstever 
degree  of  inflammability  was  fi\ed  upon  as  the  proper 
minimum  for  safely,  the  mode  of  testing  should  be  precisely 
defined,  and  the  experiment  should  always  be  made  onder 
like  conditions. 

A  short  discussion  fulluwed,  in  which  Messrs.  Dugald 
Campbell.  R.  T.  Chapn>an,  and  Dr.  Attfield  took  part. 
The  gener.-J  lo;h.  1  ii.>-ion  arri\eil  a;  \'.  a-  th.ii  tlie  dan;;ci 
from  explosion  iiad  been  greatly  c.^a^gcr.ileu,  and  lha'. 
when  such  events  occurred  they  might  sometimes  be  traced 
to  faults  of  construction  in  the  lamp.  It  was  generally 
agreed  that  an  oil  wliich  docs  not  give  off"  inflanimable 
vapour  below  too  I'alu'.,  should  be  accounted  safe,  but  no 
precise  figure  below  this  point  on  the  thermometric  scale 
was  adopted  at  the  meeting,  although  Mr.  Dugald  Camp> 
bell,  amongst  other  speakers,  pressed  for  r  decision  to 
support  his  ou*n  judgment  in  the  matter. 

The  President,  in  mov  ing  a  vote  of  thanks  to  Dr.  Paul, 
took  occasion  to  support  his  view  of  the  case,  namely,  that 
the  construction  of  the  lamp  v.  as  as  important  as  the  firing 
point  of  the  petroleum,  and  that  the  dangers  of  explosion 
had  been  greatly  overrated. 

The  mee'.'.ii!;  \\  then  adjourned  until  Tiirsday,  the  1  '^'.li 
instant,  which  w  ill  b«  tiiv  Lii>t  during  ttie present  scssiun. 


Carbolic  Soap.  The  beneficial  effects  expi  nenct  1  Ity 
the  use  of  the  medical  carbolic  soap,  have  led  tht 
patentees.  Messrs.  McDotigall,  Bros.,  to  introduce  it  in  a 
form  .'suitable  for  the  toilet.  The  antiseptic  properties  of 
carbolic  acid  arc  well  known  to  our  readers,  and  the  form 
in  w  hich  it  enters  into  the  composition  ofthis  soap  renders 
Its  use  pleasant,  refreshing,  and  perfedlly  harmless.  Wu 
have  no  doubt  that  as  the  soap  bectmus  known  it  will  be 
mtiie  appreciated,  and  command  an  exten!ii%'e  saltr. 
Messrs.  McDougall,  Bros.,  are  also  manufaduring  a  con 
inon  carbolic  soap  for  household  u^c.  which  i »  valuable 
(m  thmims  i>urrow».  4iid  alst;  tu  fiv\enl  coatAgitm. 
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PAtit,  Jons  n>,  iS68. 

apitmitiu.  —  Tcs'vi 3(5  cnlourini;  mattem.  —  Ferric 
(•trie  cblMoiidc.     AcADruY  OF  Sciences  :  New 
T^ab^tjnce  replacing  magnesia  in  the  oxyhydrogen  light. — Kstiroatioa 
phf7sph2tet  by  convenion  into  phosphi.ics. 

A  NEW  nnlarising  apparatus  has  been  construdled  by  M.  , 
tictnpcl,  from  a  Ruggestion  by  M.  PluckL-r,  the  eminent  i 
phyuciktand  mathematician  of  Bonn.  The  apparatu;;, 
wliieh,  in  the  majority  of  its  parts  is  similar  to  one  already 
knowiii  is  made  up  as  follows a  black  glaM«  usually 
horizontal,  but  capable  of  being  more  or  lest  inelioed, 
and  upon  which  the  incident  ray  h  polarised  rcAilineally 
by  refleAion ;  (2)  a  disc  or  ring  destined  to  cany  and 
maintain,  in  tlu-  p.uh  of  tin*  rcflc-ifti'd  polari-^cd  ray,  the 
transparent  plate  which  is  to  i-\hibit  chromatic  polarisa- 
tion ;  (3)  a  convex  lens  which  rtr.Jer';  the  ray  leavinc;  the 
transparent  plate  parallel  or  convergent ;  (4) — nndthis  is 
the  addition  which  f;ivcs  to  the  instruniLnt  a  perfection 
scarcely  expedled— a  parallel  glass  silvered  on  the  exterior 
surface,  and  fixed  in  a  support  at  such  an  inclination 
that  it  leads  to  the  vertical  the  doubly  rcHcAcd  and 
transmittM  tav,  which  it  ditefts  to  the  Nicors  prism, 
serving  as  analyser. 

Referring  again  to  M.  Xicklis*  Icdnrs  **0n  the  new 
iluosalta  and  their  uses,"  noticed  last  week,  vonr  cocre* 
spondent  finds  some  p^nts  of  intetest  that  ought  not  to  be 
omitted.  M.  NickUs  showed  how  the  various  colouring 
matters  used  !n  industry  mi^ht  be  dcteded.  For  example, 
cu:r.rr.^7rcial  F.uhst.inct's  often  owu  thtir  colour  to  "artifi- 
cial blood  ;  "  kno'.i.  in;;:;  that  f  ulphocyanidc^  are  poisonous, 
one  mi[;l'.t  \vi -  h  to  bi-  certain  whether  5u!phnr>'anidc'  of  iron 
had  been  used  in  thi:!>  case.  A  drop  of  fluurtde  of  potas- 
sium (iischarges  the  colour  from  the  iron  compound  im- 
TiKvl lately.  Similarly,  lookinp;  at  a  fabric  dyed  blue,  one 
niifjht  w.'^h  to  asct-rtam  whi-thtT  the  colour  belonged  to 
the  anilines,  indigo  or  prussian  blue  ;  the  two  first  being 
unafted  upon  by  the  test  solution,  the  fabric  would  receive 
a  drop  of  thi";  "solution,  and  then  be  subjefled  in  n  jet  of 
steam.  I.nl.'^,  of  course,  may  be  examined  in  the  s.ime 
WW.  Those  having  indieo-carmine  for  the  base,  become 
reader  with  Uie  ilucnride  of  potassium  solutifm. 

I  n  a  memoir  presented  a  short  time  back  to  the  Academy, 
.M.  Jcannel  remarks  "why  certain  varieties  of  hydrated 
sesquioxide  of  iron  dissolve  easily  in  acids,  dissolve  incom- 
pletely, or  give  unstable  salts,  is  ignored  ;  all  that  is 
known  is  tlir.t  calcin.ition  is  an  rJi^niut.^  condition  of 
insolubility."  Pie  then  states  that  he  biiieves  to  h.ivc 
found  the  cause,  or  at  least  the  most  frequent  caur.e  of 
these  variations  ;  the  hydr.ttcd  •^csquioxide  of  iron  is  more 
or  less  insoluble  in  .acids,  and  gives  sah^  more  or  less 
unstable,  when  prepared  from  substances  containini;  sul- 
phates. Sesquioxide  precipitated  from  the  pcrsulphatt-  is 
always  to  a  certain  extent  insoluble,  or  yieldR  unstable 
salts  ;  the  «atnc  is  the  case  w  ith  the  sesquioxide  precip; 
tated  from  the  perchloride,  when  this  has  been  prepared 
v/ith  acids  contaminated  with  sulphuric  acid,  or  tqiiallv 
when  the  aUcaliea  employed  as  precipitaats  have  been  sb 
comanunaldU  or,  fioalfy,  when  the  ferric  hydrate  prc^ 
clpitated  from  pure  aohltions  by  ntire  nlkalics  bns  been 
washed  with  common  water,  wllicn  chemists  need  not  to 
be  told  nearly  always  contains  a  little  earthy  sulphate. 
Ferric  hydrate  prepared  from  ri).iL€ri.-ils  rifjorously  free  from 
sulphates,  and  in  \essels  rinsed  with  distilled  water,  is 
extremely  •^olwblt;  in  the  cold  in  very  Aihttv  arids  :  notably, 
it  dissolves  with  surprising  facility  in  tlu-  i)i:,cin:il  oluiu  n 
of  perchloride  of  iron.  A  new  compound,  iiitJeliniiely 
soluble,  which  might  be  named  ferric  chloroxide,  is  easily 
obtained  in  solution  or  in  the  solid  sutc.  This 
compound  is  represented  by  the  perchloride  of  iron, 
iVjCU,  and  an  indeterminate  qu.antity  of  sesquioxide  of 
iron,  rejOj,  M.  Jeannel  has  prepared,  in  the  cold,  a 
Stable  aqoeous  solntion  of  ferric  chlorovide.  v.hich  may  be 
icpmettcd  by  the  formtda  Fe^Cli.  9V^\0-^,  and  conse- 


quently contains  nine  times  as  much  iron  as  the  neutral 
or  officinal  solution.  This  solution  of  ferric  chloroxide 
might  perhaps  be  found  specially  advantageous  in  check- 
int^  h.einorrha.'^e.  The  solution  possesses  in  the  highest 
degree  the  property  of  coagulating  albumen,  and  removing 
albuminoid  and  colouring  matter;-.  A  tc.v  drops  thrown 
into  water  produce  a  very  voluminous  brown  precipitate. 
The  solution  of  lierric  chloroxide  is  decomposed  and  pre- 
cipitated by  very  imall  qu.antities  of  sulphuric  acid,  or  of 
sulphates  solnbwor  insoluble.  It  is  likewise  decomposed 
by  citric,  or  tartaric  acid,  and  curiously,  or  rather  snr- 
prisingly,  it  is  decomposed  by  a  few  drops  of  concentrated 
hydrochloric  or  nitric  acids. 

The  following  memoirs  of  chonical  intetest  were  com* 
municated  to  the  Academy  on  the  aist  ult. : — "On  the 
composition  of  the  gaseous  mixture  used  in  the  oxyhydro- 
gen  light,  and  on  a  new  matter  replacing  marjnesia."  by 
M.  Caron  ;  "  Estimation  of  phosphoric  acid  by  the  trans- 
formation of  the  pho^phate^  into  phosphides  <n  iron,"  by 
M.  Schli.csint^ ;  Re^-earclit's  on  ihr  combuslion  of  oil, 
bv  M.  Scht  urer  i-Icstnc' :  lus.  arched  on  the  bleaching 
oi'  tissues,"  by  M.  Kolb;  '•  On  the  dilation  of  solid  bodies 
by  heat,"  by  M.  Fizeau. 

The  magnesia  pencils,  made  either  hy  compression  or 
by  the  wet  method,  cannot.  M.  Caron  says,  resist 
indefinitely  the  intense  heat  produced  by  the  combustion 
of  raat'gat  muied  with  ox3^en«  It  would  likewise  he 
diflieait  to  nee  magnesia  with  pure  hydracen  and  oxygen, 
which  give  rise  to  a  more  intente  heat,  and  con- 
sequently greater  corrosion.  Therefore,  he  examined 
other  substances.  Knowing  the  infusibility  of  silicate  of 
zirconium,  M.  Caron  tried  this,  material,  but  found  the 
lleht  emitted  by  the  puiveribcd  and  a  gt^lonicrated  zircon  very 
small,  the  ca.se  with  most  silicates.  There  remained  the 
earth  /irconia  yet.  Accordini;  to  Berzelius,  this  earth  is 
infusible,  and  emits  a  brilliant  biui&h  light  in  the  blow-pipe 
fiame.  This  M.  Caron  has  tried,  and  to  him  the  earth  docs 
not  seem  volatile  in  the  oxyhydro};en  tlame.  The  same 
pencil  used  daily  for  more  than  a  month,  heated  upon  a 
sharp  angle,  shows  no  trace  of  volatilisation,  partial  re- 
dudion,  or  loss  of  any  kind.  Thisfa^  is  important,  for  with 
a  lamp  burning  only  a  feeble  jet  of  gas,  the  part  of  the 
flame  which  gives  the  light  is  very  small,  and  the  incan- 
descent matter  must  of  necessity  always  remain  at  the  same 
distance  from  the  point  s  as  the  pencil  becomes  need,  this 
distance  augments,  and  (he  light  diminishes  more  and 
more.  M.  t  iron  says,  the  employment  of  zirconia  seems 
to  litiu  to  lead  to  a  notable  improvement  in  the  oxy 
hydroj;en  light,  for  besides  the  valuable  quality  of  re 
maining  intadt,  /irconia  possesses  luminous  properties 
even  gre.iter  than  those  of  magnesi  th(  proportion  being 
nearly  a.''.  6  :  5.  2irconia,  it  is  tri  e.  Is  mhnitely  rarer  than 
magnesia,  but  it  is  found  in  iij.m\-  volcanic  .sands,  and 
especially  in  great  abundance  in  the  zirconic  rocks,  near 
Miask  ill  the  vicinity  of  Ilmcnsec,  at  the  foot  of  the  Ural. 
This  rare  earth,  too,  can  be  easily  economised,  it  need 
only  be  employed  where  the  flame  imploges,  the  remainder 
being  magnesia  or  refraAoiy  day :  compression  will  fasten 
the  two  materiab  together,  and  baknig  add  to  the  solidity 
of  the  pencils. 

M.  Schloesing's  memoir  deserves  a  somewhat  detailed 
account.  Th if.  chemist  described  in  1864  a  process  for 
estimating  phfisphoric  acid,  based  upon  the  rMudUon  by 
carbonic  oxide!  at  a  hit;h  temperature,  of  phosphates 
placed  in  contacl  with  .sUiea;  the  phosphorus  was  col- 
le<fled  upon  copper  or  in  a  solut;f<n  of  [utr.ite  of  s.!\i-r. 
When  the  phosphates  contain  oxide  ol  iron,  this  prucefs 
cta';es  to  give  exadl  results.  Obliged  to  accept  its  presence 
in  manures,  vegetables  ashes,  &c.,  M.  Schlcr^;!"":;  drcided 
to  make  the  iron  perform  a  part  in  a  process,  .\lkaluu  and 
earthy  phosphates  heated  to  whiteness  m  a  carbon 
crucible,  with  silica  and  iron,  cede  to  the  metal  the  whole 
of  their  phosphorus.  This  transformation  being  efifeded, 
the  phosphorus  requires  only  to  be  eepanted  from  its 
combination  with  iron.  The  task  is  not  at  taof  as  it  ai 
first  sight  appcMS  to  be.  Adds  Me  not  admissiMe.  When 
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dry  chlorine  pamn  at  a  modrratdy  elcvted  Itwpwatiue 

over  iron  containing  pho<«plMHll{i  and  some  etiier 
metalloids,  arsenic,  sulphur,  n  id  silicium,  all  the  bodies 
3T«  converted  into  chlorides  ;  ihis  fact  is  well  known.  The 
chloride  of  iron  is  less  volatile  than  the  othtrs,  but  not 
sufficiently  so  to  permit  of  accurate  separation  ;  with  the 
phosphoru<;,  the  difTiculty  is  augmented  by  tlie  formation 
uf  a  combination  between  its  chloride  and  the  chloride  of 
iron.  M.  Schlcesing  has  been  enabled  to  destroy  this 
conbtnation  by  the  om  of  chloride  of  potassium,  which  at 
the  tame  time  gnMly  Imtntbe  volatility  of  the  chloride 
ofnon.  At  tfaetemperataie  at  which  the  experiment  is 
made,  the  whole  of  the  chloride  of  phosphora*  in 
di*en|;aged  abtolutely  free  from  the  metallic  chloride. 
The  proce'f"!  i<«  minutely  dewribed ;  it  will  be  ^iven  in 
tlxperimctrts  show 


CORRESPONDENCE. 

SCIENCE  TEACHING  IN  SCHOOLS. 

To  the  Editor  of  tkt  Ckem'i£i\l  Xiws. 

Sir, — The  remarks  that  have  lately  appeared  in  the 
pas»e<5  of  the   Cjtt.MicAL  Xr.ws,  by  Messrs.  RodwcU,. 
julmson,  Oicar  li;owning,  Tomlinson,  and  Bloxam,  on 
the  aubie^  of  science  teaching  in  schools,  will  have  been 
read  with  iitteieat  by  many  who,  like  myself,  are  engaged 
in  this  important  woric.   As  I  believe  that  few  things  are 
more  Ifkefy  to  lead  to  the  formation  of  definite  opinions 
rn>  next  letter.     tlxperimctrts  sbowini;    tin-        ura<  y  |  a"^  to  thr  po-islbilities  and  impossibilities  of  th<-  \  .iriou-. 
Q!  the  process  are  appended  ;  in  the  folUnving  hgures,  ihc  !  scht-mei  that  have  been  «!up^ested,  thr»n  a  compari^nn  of 
fi:5iineach  case  represents  the  number  required  bytheor%-,    notes  and  interuhani^e  of  idca^  amongst  tliose  who  are  so 


the  second  that^  found— 43 
3  32  mg.  3-50. 
process. 


cpresents  the  number  requi 
t  found— 4374  roe.  4570  ;  47*9       47*^  ' 
RexQlta  wBien  teatify  to  Hkt  value  of  the 
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Tlu  Slock-Fftdtr's  Manual :  Ike  Chemistry  of  Food 
rilatioH  to  the  Brrtding  and  Fcdii:^'  if  Li-.  c  Sto, 
ByCHAAl^EB  A.  Cameron,  Ph.D.,  M.D.  London 
New  Yolk :  Caaaell.  Fetter  and  Galplii*  186S. 

The  basis  of  this  work,  we  learn  frnm  the  author's  preface, 
ronsists  of  some  papers  on  the  Chemistry  of  Food,  read 
before  tlu  Kuyal  Agricultural  Society  ot  Ireland  and  the 
.Xthy  f  armer  s  Chib,  and  t\  few  ariuU-.  on  the  Manage- 
ment of  Li\e  Stock,  published  in  tlu-  \\',:L'v  A^riih! l:i 
fUrifU),  it  describes  the  nature  of  the  I'uud  used  by  the 
domesticated  animak,  explains  the  composition  of  the 
animal  tissues,  and  treats  generally  upon  the  important 
tun4:^ion  of  nutrition.  The  most  recent  analyse'*  of  all  the 
kinds  of  food  usually  oonavmed  by  animals  of  the  farm 
are  fully  atated;  and  the  nutritive  values  of  those  sub- 
<:unces  are  in  most  instances  given.  Some  information  is 
aAbrded  relative  to  the  breeds  and  breeding  of  Hw  stock; 

.1  division  of  the  wrirk  is  '.'.111 illy  uf.rited  tf)  tVic  con- 
wl'L-raiiun  of  the  ctunomit  piuJutiion  ol  ;.,m;,'.  f.iik.  Anil 
iutti , .  Our  re.i:K  r»  will  see  from  this  brief  outline  of  the 
ronient-s  tiiat  Dr.  Cameron  har-  produced  a  bouk  likely  to 
interest  a  large  and  increasing  class  of  the  community, 
and  a  careful  perusal  of  its  pages  will  show  that  it  is  one 
which  may  be  read  with.interest  by  the  mere  consumer  of 
the  three  staple  articles  of  food  above  named,  a»  well  as 
<ralied  with  profit  by  the  producer. 

The  author  is  thoro;i:4liI\' practical  in  his  tieatmi-nt  of 
the  muhje^.  He  regards  an  animal  simply  ;is  a  mech.ini«m 
by  -A  tiich  meat  is  to  he  inanufncturcd  ;  and  he  drav.  s  tlic 
reader's  attention  to  i'lvi-  eLonomic  points  : — Thr  fir^tcust 
of  the  mechaniSTTi,  the  expense  uf  kcepiny;  the  mecham^m 
in  working  order,  the  price  of  (he  raw  materials  intended 
tor  con\-ersioil  into  meat,  the  value  of  the  meat,  and  the 
value  of  the  manure.  In  proportion  to  the  attention  given 
to  these  points  will  be  the  feeder's  profit. 

The  chemistp.'  nf  food,  and  the  v.nttie  of  different  kinds 
of  rneat  are  gone  into  vcr\'  fiilh  .  The  evils  re<'ultini;  from 
I'vcr-tattened,  0\-er-driven,  or  p<isiti\oly  dist-ast-d  nuMt,  arc 
tlHCUS-sed  at  length  ;  and  here  Dr.  Cameron,  in  hiscapac  ity 
of  analyst  t>)  the  City  of  Ihihlin,  is  able  to  speak  Irorn  his 
own  experience  to  the  large  anjo-.int  of  meat,  untit  fur 
human  food,  which  is  brou([;ht  to  our  large  markets; 
Aooo  lbs.  weight  of  bad  meat  being  the  probablequantity 
offered  for  sale  in  London  alone  cverj-  week,  >,ocxi  lbs.  of 
which  are  condemned  by  Or.  Ii^theby'in  the  limits  of  his 
jnMi<li»ik  i 


enf;ai:ed,  1  propose  to  say  a  few  words  on  some  of  the 
statements  advanced   by    tlie    writers   referred   tO,  and 

then  to  gi\-e,  very  briefly,  an  outline  of  what  we  are  doing 
at  Rugl^,  atatiiig  aome  of  tiie  leaohs  at  which  we  have 

arrived. 

In  the  first  place,  then,  I  folly  agree  with  Ifr.  Tomliit- 
aon'a  tcmarit,  that  boys  are  good  obaervcra,  but  bad 
theorists.  I  believe  that  it  Is  essential  to  success  to 
realise  this.    And  it  is  those  .ilone  who  have  had  con 
siderable  experience  with  boys  who  seem  able  to  do 
so.     .My  own   experienct!  t-vtends   now   over  fourteen 
years,    nnd  the   last  few  years  have  more  than  ever 
convinced  me  of  the  necessity  of  admitting  this  as  an 
established  fact.    Holding  this  view,  I  cannot  but  think 
that  the  prominence  Mr.  Rodwell  assigns  to  theory  in 
chemistry  would  be  fatal  to  success  with  the  majority 
of  boys.   Of  course  with  senior  and  ad\-anced  popiu  we 
may  go  as  far  into  theory  as      like,  and  in  a  laig!e  idiool 
there  will  probably  be  some  who  are  quite  fit  l^reading 
of  this  kind  :  but  1  am  meaking  of  Ie<5luring  on  chemistry 
to  clasaes  composed  of  ordinarj-  schoolboys,  with  no 
special  aptitude  for  the  snbieLi      Mi.  Rod'.vi  ll  ns^en 
"  that  to  thoroughly  master  tin- vibraton,-  motion  thriir\  . 
as  applied  to  the  explanaimn  of  chrrnical  pl'.enoincna.  is 
better,  as  a  mefl!.il  i  verrisc.  than  the  knowltdi^e  of  tlftv 
of  the  apphcatitins  of  chrm:Mr',- ai-.l  he  goes  nn  tii  say 
that  "  science  applied  to  the  useful  arts  -  to  the  making  of 
dyes,  the  extraction  of  metals,  the  manufaaure  of  coal 
gas— has  ceased  to  bf  pure  scirrtf  t«."    I  fully  and  entirely 
agree  with  Mr.  Rodwell  that  ciu  nustry  is  not  to  be  tatight 
to  boys  bfcau$c  it  admits  of  such  applications,  and  so  has 
a  kind  of  money  value;  but,  at  the  same  time,  I  can  on!)- 
say  that,  in  leAuring  on  jdnminnm,  Ibr  instance,  I  should 
be  sorry  to  lose  the  additional  interest  that  I  alwaj-^  find 
given  to  the  subject  hy  showing,  and  that  experimental!) , 
the  application  of  the  pcculi.ir  properties  of  alumina  to 
the  processes  of  dyeing  and  calico  printing.    .\nd  so  .igaiti 
with  regard  to  coal  s^as  and  the  coal-tar  colours,  as  a 
sequf!  \<>  .1  lecture  tm  carbon.    I  have  not  the  slighte*;! 
.sympathy  with  so-called  popular   science.      I  believe 
science  to  be  quite  as  hard  as  Latin  and  (irrek.  nnd  to 
require  at  least  as  great  an  exercise  of  the  mental  powers 
to  master  it.    But  for  all  this,  I  do  not  see  why  the  Ham 
important  praAical  appUcationa  of  science  are  to  be 
thouc^ht  unworthy  of  a  place  in  the  leAure^rooin. 

Next,  with  regard  to  method  of  tead^g.  Mr.  Johnson 
suggests  that,  as  a  ledturer  on  science  can  hardly  he 
expected  to  undertake  the  d'-udger.-  of  drillin;;  his  boys  in 
element.iry  notions,  meaniag  of  terms.  Ac,  his  lecturev 
i  s).ould  be  supplemented  hy  another  master,  who  would  bi- 
contt-nted  "to  u\i'i  tht-  ground  a«»ain.  and  pick  out  tht' 
\^-ft'ds  tint  the  lecturer  h.id  li  ft  behind,"  Without  •iaj'infj 
anything  of  the  improbability  of  finding  many  men  com 
petent  and  willing  to  do  this  not  over  exciting  work, 
surely  it  ought,  in  itself,  to  be  unnecessar>-.  No  le^luret 
ought  to  get  on  faster  than  hi*  pupila  can  follow  him,  and 
he  can  only  ascertain  this  by  constant  oral  questiooings 
during  the  kAiure,  foUowed  if  and  be,  by  rcpctttion  and 
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additioiuJ  sxplanatiun  of  what  has  been  uaid  before. 
Tlnit  it  icenui  to  me,  is  just  the  diflisfcaee  between  a 
MDUlar  kAoie  in  a  town-ball,  and  a  sdentillc  lesson  in  a 
8cnoo1>roora.  Of  course  the  rate  of  proness  through  the 
hubjcd  will  be  slow,  but  anyhow  it  will  De  sure.  And  I 
am  convinced  that,  wuh  regard  to  science,  it  is  btttcr  to 
teach  even  a  very  small  amount  thoroughly  well,  than  to 
get  over  a  much  larger  extent  of  ground  supcrJicially. 
Mr.  Johtihon  says,  '*  wc  who  live  with  boys,  and  become  or 
remain  like  boys,  know  better  than  the  lecturer  knows 
their  shoals  and  fo^i*  of  misconception,  their  pow  er  of 
foraetting,  &c.,  &c. "  :  but  thit>  is  a.^Kumin^  that  the 
lemuer  is  not  one  of  the  regular  rcbident  masterii,  and  80 
Ipae  M  tlii*  »  the  case,  b«  certainly  would  be  at  a  di<i- 
tina  disadvantage.  Mr.  Oscar  Browning,  indeed ,  proposes 
that  scientific  information,  ati  dibtinguishi-d  from  scientihc 
training,  should,  as  a  rule,  be  taught  by  such  itinerant 
lecturers.  As  a  step  towardf^  iiitruiiiicin^  the  stud"'  ot' 
science  into  ;i  bLhuul,  thiMwqyul'^  ^t-'  •f'l  very  weii.  .mc'i 
doubt  it  would  give  a  kind  of  inijniUe,  and  awaken  intercut 
and  aptitude  in  particular  boys.  Hut  1  should  be  sorry 
to  see  the  scientific  hint;  of  a  school  entrusted  to  any 
but  regular  resident  masters. 

There  is  another  p^nt  io  Mr.  Browning's  paper  that,  I 
think,  calhi  for  some  observattomi.  Mr.  Browning  urge^ 
the  introdu^on  of  applied  mathematics  in  the  lonn  of 
sialics,  dynamics,  and  hydrostatics  into  schools,  and  he 
**«ecf  no  reason  why  these  suUeAs  should  not  be 
obligatory  upon  all  the  scholars."  Now  I  cannot  believe 
that  the  mass  of  boys  in  any  public  school  are  sufficiently 
advanced  in  mathcmatKS  tD  he  able  to  take  up  such  sub- 
jcdls  as  these,  tieated  nusHu  ii;i:i^.ii!!y.  For  those  who  are 
sufiiciently  adv  anced  t)iL-.<e  studies  \\  ould  he  c\cl11ciu; 
but  I  understand  Mr.  Biuw mn^'  to  advocate  their  gencr.il 
introdudlion  as  the  staple  the  scientific  work  of  the 
school,  chemistry  and  other  branches  of  science  being 
only  tatight  in  exceptional  caaea. 

I  can  only  sav  that  my  experience  goes  to  prove  that 
the  majority  of  l)oy8  in  a  poUic  school  findquitu  suiBdent 
difliculties  in  following  a  coiuaeoflcdiirea  on  elementaiy 
mechanics,  indadlng  Kttk  more  than  the  mechanical 
powers  and  the  simpler  forms  of  mechanism,  treated 
graphically  and  arithmetically,  not  utathciiuilUnlly. 

I  believe  that  mechanics,  hydrostatics,  and  pneumatics, 
treated  Lxperiinentally,  \\  \ih  such  cxplanatiens  as  involve 
little  more  tliait  i^cticral  reasoning',  are  csctednii;ly 
\  aluable  :iubjects  lor  school  work,  and  might  waW  form  a 
part  in  any  complete  scheme  of  scientific  instrudion,  btu 
their  mathematical  treatment  must,  I  feel  sure,  be  reserved 
for  the  more  advanced  pupils. 

I  will  now  say  a  few  words  with  regard  to  our  work  at 
Ragb]|r.  The  school  is  divided  into  : — the  lower  school, 
contaming  50  bojra ;  the  middle  school,  consisting  of 
two  divisions,  upper  and  tower,  with  a  total  of  about  270 
boys  ;  the  upper  school,  with  i;^^  ;  and  the  Iiif^he?;t,  or 
!»ixth    form,    with  about  Tlic  avera^'c  a<;c  ol  the 

buys  in  the  lower  school  may  be  said  to  be  14;  in  the 
two  diviiiions  of  the  middle  schuol .  15  and  16;  in  the 
upper  school,  17;  and  in  the  sixth  form,  18. 

In  the  lower  school  natural  science  nut  taught  at  alt. 
In  the  middle  school  every  boy  learns  (>omc  branch  of  it : 
and  in  the  upper  school  and  sixth  form  the  boys  are 
allowed  to  choose  betwieen  natural  iicicncc  and  German, 
the  reatilt  bdng  a  pretty  equal  division  of  the  two  subjects. 
In  the  lower  niddlea  the  subjei^s  an»  botany,  physical 
geography,  and  very  elementary  mechanics.  In  the 
upper  middles,  the  botanical  work  is  continued,  physical 
geography  is  st:pplemcnted  by  j^eolo^^y,  and  a  higher 
course  of  mechanics  and  mechanism  ia  commenced.  In 
the  upper  school  geology  and  chemistry  are,  at  present, 
the  only  subie&s  taught,  and  in  the  sixth  form  chemistry 
alternates  with  some  branch  of  experimental  physics. 
The  work  is  shared  hetwrcn  five  masters,  who  give  two 
lessons  a  week  (of  one  huur  cach^  to  each  "  set."  Rough 
notea  ate  taken  bv  the  bo^ii  dunng  the  lei&are.  Thetie 
att  «A«tw«id»'«UNr«tcd  lalo  nete-weU  wliicb«te  sliown 


up  to  the  mater  at  regular  iatexvala;  thev  are  looked 
over  and  cortefied  by  him,  and  then  netimmd. 
Of  the  success  of  the  botanical  work,  a*  a  commcnciof 

subject,  we  have  not  a  doubt.    Tt  has  proved  hadf  to  tie 

quite  w  ithin  the  ;;rasp  i>f  the  Nounger  boys.  They  do  it 
exceedingly  well,  and  arc  j^really  interested  in  it.  They 
^ain  from  it  ideas  of  terminologj*,  classitication,  and 
generalisatiitn,  that  prove  of  real  value  to  them  in  their 
subsequent  progiess. 

The  mechanical  work  is  more  dihicult ;  but  many  boys 
have  u  natural  bent  in  that  direction,  and  those  who  are 
fair  mathem.iticians  frequently  enter  into  it  with  ardour. 
Indeed,  thetc  arc  ceitain  portions  of  the  subject  that  1 
have  always  found  to  greatly  inteieat  the  whole  class.  I 
refer  to  the  jqiplication  of  mechankeal  principle*  to  roof*, 
bridges,  buttresses,  and  the  tbeoiy  of  constmdioa  in 
general. 

(ieulog)',  again,  i--  a  subject  in  which  many  hoy>  take  a. 
real  interest.  But  lo  study  geology  satisfactorily  implies 
.1  larger  stock  of  preiiminary  knowledge  of  cbcmistrx', 
mineralogy,  and  natural  history,  than  most  boys  can 
bring  to  the  task.  I  or  this  reason,  geology  is,  pethapSf 
hardly  quite  satisfaclur;y-  as  a  study  for  schoolboys. 

\Vith  regard  to  chemistry  1  have  one  or  two  things  to 
sav.  I  here  is  some  uncertainty  as  to  what  is  generally 
meant  by /t  m  /i/'ii,' chemistiy.  In  most  cases,  I  believe, 
it  means  simply  delivering  ledunea  on  the  metallic  or  non* 
metallic  elements,  with  more  or  less  of  expeiimental 
illustration. 

Of  course  a  good  deal  of  information  may  be  given  in 
this  way ;  but  I  ha\  e  a  strong  opinion  that  tins  is  not 
sufficient  to  make  chemistry  a  really  ufleCtive  insirumeat 
in  a  school.  I  believe  that  the  boys  must  work  and  CX- 
ri-r:rnent  for  themseh  es  in  order  to  make  the  knowledge 
their  own.  The  tr.ost  satisfactory  results  woul  l,  I  ^.miii't 
but  think,  be  obtained  by  making  the  lessons  alternately 
oral  and  pradlical  -the  teadier  explaining  at  one  leAoie 
certain  principles  and  processes,  and  the  boys  themselves 
at  the  next  attempting  to  can^  these  out  experimentally 
in  the  iabotatoty,  <tf  coarse  with  sofficient  assistance  aad 
supervision.  Profcflsofs  Bliot  and  Storer  (whose  book  I 
find  most  valn-iblL-  n«  an  experimental  guide  with  my  own 
pupils)  tell  mc  that  this  is  the  plan  they  adopt  in  America 
w  ith  very  large  classes,  and  they  speak  with  enthusiasm 
of  the  ^ratifyinf?  results.  Out  laboratorj-  at  Rugby  i;* 
too  small  to  enable  us  to  carry  out  this  plan  fully  at 
present,  but  a  larger  laboratory  is  about  to  be  built,  and 
then  we  shall  give  it  a  fair  trial. 

There  are  many  boys,  however,  who  go  through  what 
is  called  a  course  of  chemistry  at  school  without  ever 
touching  practical  analysis,  and  yet  I  believe  that  this  ia» 
educationally  speaking,  the  most  irahiable  part  of  the 
subjed. 

I  have  for  years  entertained  a 'Strong  opinion  of  the 

benefits  to  be  derived  from  the  study  and  prai^ct:  of 
chemical  analysis,  simply  as  a  scientific  training,  inde- 
pendently altogether  of  any  utility  in  the  knowledge  ob- 
tained. It  has  always  appeared  to  me  to  be  aliTiost 
perfect  in  the  v  ariety  of  mental  faculties  which  it  calls 
into  exercise,  and  in  the  example  it  affords  of  methcxi  in 
the  investigation  of  truth.  All  this  is  shown  «-ith  great 
force  by  Professor  Williamson  in  the  second  niunber  of 
The  London  StuJetit,  and,  so  far  as  I  am  aware,  it  is  the 
first  time  that  the  pecnliar  daims  of  this  braacUt  of 
chemistrv',  in  an  edncational  pmnt  of  view,  have  been 
insisted  on.  I  have  daily  opportunities  of  watching  the 
interest  that  many  quite  young  boys  take  in  working  out 
their  analyses  in  our  laboratory,  and  I  ;i  fton  feh  .  on- 
\  inced  that  in  no  part  of  their  school  work  arc  iheu  minds 
more  thorouf^y  ui  A  atMe  cf  tcal  aftivtty  tlua  wh«D  to 

engaged. 

1  fear  that  I  have  already  taken  up  too  much  of  your 
space,  and  therefore  forlxur  to  eo  more  into  detau.  I 
w  ill  only  remark,  in  condaaion,  tnat  we  by  no  means  re* 
gard  our  natural  science  arrangements  at  Rughy  MM  > 
flete,  MUv  we  «tc  ot*idi)y  hampcied  lor  wnX  of 
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accommodation  In  the  way  ofleJlurt  rooms,  &c.  As  soon 
our  new  buildingft  are  crei^cd  we  shall  introduce  much 
liKire  of  experimental  science.  Elementary  hydrostatics 
and  ]ineumatics  will  then  probably  take  thu  place  of 
j;coIo>;y  in  the  middle  bthool,  and  electricity  ^"d  lieai  \s  ill 
form  part  of  tlie  regular  work  of  the  upper  school  and 
■ixKh  fDnii,— I  «m«  ftc., 

T.  N.  HvTCEimoM,  M^,  F.C.S. 

Kiitllr.J«w.iMl. 


MISCEUANEOUS. 

Diainfeiftants   at   Terling.— r/(.-    Drit'nh  Midicnl 
oumal  gives  the  substance  of  an  ofticial  report  by  Dr. 
.  M.  Glover,  Medical  Olticer  of  the  Mtllb.ink  prison,  who 
\  ;ls  sent  down  to  Terling  by  the  Home  Secretary  to 
superintend  the  application  of  diiiinfe^ion  by  carbolic  acid 
on  an  extensive  scale  during  the  recent  epidemic.  Dr. 
Qiovcr  says: — My  instrudlions  were  to  asiiist  in  the 
endeavour  to  arrest  the  epidemic  orioteattoal  or  typhoid 
finer  prevailing  in  that  village,  by  means  of  carbolic  acid. 
I  ma  deaiied  (o  take  with  sne  a  supply  of  carbolic  acid 
fcr  immediate  use;  to  Miperintend  its  application  in  the 
fiiat  instance ;  and  to  give  every  information  to  the  local 
authorities  as  to  its  use  and  management.     I  now  beg  to 
sute  briefly  the  means  to  which  I  had  recourse  for  carry- 
ing ont  these  instrudions,  and  the  apparent  eiTeift  of  the 
use  of  carboh'c  acid  in  arresting  the  spread  of  the  fever. 
On  Monday.  February  17th,  with  tlie  concurrence  of  the 
local  authorities,  i  caused  a  strong  solution  of  Calvert's 
carbolic  acid  to  be  distributed  over  dw  entire  village. 
Lane  quantities  of  the  solution  %vere  poured  into  the  cess- 
powi;  and  it  was  freely  applied  to  the  61thy  yards, 
eovrts*  and  ilaniiiit  ditCMe  fay  which  many  of  the  noases 
were  mnvoadea,  aa  wdl  aa  to  the  manure  heaps,  col- 
lections of  refuse,  and  other  nuisances  with  which  the 
place  abounded.    The  villa$fe  may  be  said  to  have  been 
soaked  with  the  acid,  and  the  atmosphere  became  highly 
charged  with  its  vapour,  which  found  its  way,  in  very 
considerable  volumes,  into  the  dwellings  of  the  sick  and 
healthy  alike.   This  process  has  been  daily  repeated  up 
to  the  present  time ;  and   I  have  advised  the  local 
authorities  to  continue  the  use  of  carbolic  acid  during  the 
ensuing  spring  and  summer  months.    Many  of  the 
inhahifBts  at  nnt  fisncied  that  the  smell  of  the  acid  pro- 
duced  lieadadie,  and  for  a  few  days  the  inspedor  of 
nuisances,  who  vr»%  employed  in  its  diatiibution,  was  the 
most  unpopular  person  in  Terltng.   This  objection,  how- 
ever, has  been  overcome ;  and  at  my  second  \i<it  on  the 
t8th  instant,  no   complaints  were  made,  although  the 
presence  of  carbolic  vapour  in  the  atmosphere  was  to  be 
detected  at  a  considerable  distance  from  the  village.  The 
epidemic  prevailing  at  Terlin^  was  the  common  intestinal 
or  typhoid   fever,   a  preventable  disease,  which  kills 
annually  no  less  than  20,000  of  tbe  population  of  this 
countrv'.    Out  of  a  population  of  900  person?,  abo«t  300 
have  been  attacked  with  intestinal  fever  L-incc  the  4th 
December*  and  of  tbia  number  4s  have  died.  With  the 
eicc|ition  of  a  lall  of  a  few  days  in  the  third  week  of 
Febniaiy,  fresh  cases  continued  to  occur  almost  daily  up 
to  the  end  of  the  month,  while  only  two  persons  have  been 
attacked  since  the  i  1   f  March.    '1  he  carbolic  .icid  was  first 
eittensively  used,  as  already  staled,  on  the  17th  i  cbruary ; 
and,   allowing  ten  days    for    the    expiration    of  the 
period   of    incubation,   or    period    of  latency,  there 
can    be    no    question    that    the    subsidence    of  the 
epidemic  corresponds,  in  point  of  time,  with  tbe  date 
at  which  the  purifying  teffvence  of  caxbolie  actd  might 
antecedently  have  been  expe<iled  to  become  manifest. 
That  incredible  qoantities  of  fcecal  matters  had  ac* 
camdated  to  imeovered  cesspoola.  open  dUchee,  Ac.,  and 
bad  soaked  into  the  soil,  admits  of  no  doubt;  and  there 
can  be  as  little  doubt  that  the  decompositi       >  r    ir  the 
language  of  chemists,  the  putrvfacti\'e  fccmeuiauun  of 


thcftc  maltcrs,  w  as  the  esseiuial  cause  of  the  fever.  The 
sp<*cial  and  cliaiaacrislic  clieniical  jiroperty  of  carbolic 
acid  is  the  peculiar  power  w  hich  it  possesses  of  arresting 
putrefacuve  chani^es  :  and  it  therefore  ^ippeais  to  ne 
reasonable  10  conclude  that  the  extensive  use  of  carbolic 
acid  and  the  simultaneous  disappearance  of  the  disease, 
arc  facls  w  hich  hold  the  relation  of  cause  and  eifed.  It 
will  not.  I  believe,  be  disputed  that  our  knowledge  of  the 
cattSatloB  of  fever  points  to  carbolic  acid  as  being  the  most 
powerful  agent  which  can  be  used  for  the  destnidion  of 
that  specific  pdsoD,  which,  being  abaorbed  into  tbe  hmuaa 
organism,  sets  up  the  succemion  of  phenomena  known  a* 
typhoid  fever;  and  it  is  to  be  regretted,  therefore,  that  it 
was  not  brought  into  use  at  u.  l  '.-lier  stage  of  the 
epidemic.  But,  however  poweuiii  may  have  been  the 
aflion  of  carbolic  acid  at  Terling,  its  use  as  a  disinfe&ant 
can  only  be  Inaked  upon  as  a  temporary  expedient  for 
h.oldini;  pestilence  in  check  until  the  contemplated  and 
much  needed  sanitary  improvements  have  been  carried 
into  eftft. 

Diaeoveiy  of  Rock  Salt  at  Oax.— A  mine  of  rock 
salt,  ritoated  in  the  Department  of  the  Landes,  close  to 
tbe  town  of  Dax,  has  been  conceded  fay  the  Imperial 
Government  of  Pranoe,  and  a  Company  haa  been  famed 

to  carry  out  the  concession  by  the  esublisbment  of  salt 
and  alkali  works.  Its  existence  was  discovered  in  a 
sint^ular  w  ay.  .\  poor  man  remarking  the  profits  made  by 
iiianv  of  his  neighbours  in  u  orkint;  some  of  the  numerous 
hot  springs  so  abutidant  in  the  town  of  Dax.  determined 
to  bore  in  his  garden  near  the  ramparts  nf  the  town,  in 
search  of  hot  water.  Ha\in};  pierced  about  100  feet 
through  sand  and  clay,  alternating  with  beds  of  mrpsum, 
he  suddenly  struck  a  hard  resistant  maiat  In  wnich  he 
broke  off  tbe  end  of  tbe  boring  tool ;  after  numerotis  and 
fraltleeBelibits  he  succeeded  In  at  length  recovering  tbe 
broken  Ut,  and  with  it  brought  vp  a  ftafment  of  rack 
which  proved  to  be  nothi  n^;  more  or  less  than  salt.  After 
this  discovery  he  u  tsely  determined  to  change  the  plan 
of  his  operations,  and  to  try  and  bore  through  the  salt 
w  ith  water.  With  this  view  a  pipe  was  passed  down  the 
soil  pipe  as  far  as  the  s,alt.  and  a  second  and  smaller  pipe 
u  .IS  placed  within  it.  The  ends  of  bull'.  I'u-  |u[il:s  v.rre 
allowed  to  rest  on  the  salt,  and  fresh  water  being  poured 
down  the  inter\'al  between  the  two  pipes,  salt  water  re- 
suUing  from  the  solution  of  the  salt — was  pumped  up  from 
the  inner  pipe.  Thus  by  this  process  of  solurion  the  bed 
of  salt  was  pierced  through  to  a  thickness  of  no  less  than 
50  feet.  This  lajrer  was  subsequently  found  to  overlie  a 
second  one,  being  only  separated  from  it  Iqr  a  thin  layer 
of  saliferous  clay.  A  fresh  boring  has  hemt  execttted  at 
about  one  mile  from  the  t'lrst,  where  several  layers  of 
rock  salt  have  been  pierced,  of  a  total  thickness  of  i.^i  feet. 
I  he  aver.if^e  composition  of  the  salt  in  its  rough  state 
shows  that  it  contains  qJ^^  per  cent  of  pure  salt.  Mr. 
Maxwell  Lytc  has  prepared  a  repoit  of  this  diso  i  :  '.  ,  in 
which  he  says  that  it  would  be  dithcult  to  tind  a  spot  tnore 
favourably  situated  for  the  establishment  of  salt  works 
than  that'in  which  Dax  lies.  Besides  the  salt  in  question 
the  neighbourhood  contains  mineral  deposits  of  much 
collateral  intetcat  and  value.  Lignite  is  found  in  hwBS 
quantities ;  and  both  French  and  English  coals  eaa  he 
delivered  at  a  \  t  ry  low  price,  SO  that  thcrc  is  every  reason 
to  believe  that  this  commercial  entetprite  will  be  at  once 
lucrative  and  important. 
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tnm  Pfotochloride  of  Copper."  Blokolot,  "On  the  ProduAion  of 
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AniMUi  <f< Chtmit  tl  de  Ph^  ji^jtr. 
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C  Mamoxac,  "On  the  SrpnraUon  nf  Niobic  Acid  from  Titanic 
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i}aiomei«r.°'  ScHONBCiN,  "  On  the  Presenca  of  Oaene  in  the  Atmo- 
when.  ¥.  Rossetti,  **  On  Uw  Um  vt  tbt  Thaimo^leAric  Pil«  for 
aleasurins  the  Tempeirature  ot  the  Body.*  A.  Bakthclcmv,  "On 
the  Estimation  of  Carb^mic  Acid  In  Bicarbonatcs  and  Waters  by 
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*^TI1T-T  mA  ita  OtiivttiVM.'*  G.  ScHJiPm,  *<  On  th»  mom  Sob- 
Mfc."  E.  DoLLTUs, "  On  Thlraalt'a  Safranine,  a  new  Yellow  Coletirinf: 

Matter."    0.  Scii.rrrrp.  "  f>n  I,-'-  iu-,,  .iiij  Ca.'i.  new  .Vnitine 

GlWn."  Couiiih.  "On  tlic  .\iillit_.rs  Claim  \o  xixn  Iir.tntirjn  oi 
Tolntdine  and  Curoi'Jinc  Ked."  Thiravlt,  "On  Safranine  Krd  and 
Safranine  Yellow  and  on  Mureiao  Grey."  O.  ScHCVRea,  "On  the 
Author's  Claim  to  the  Invention  of  a  Method  of  extraflini;  Red.  Pink, 
and  Violet  Colouring  Matters  from  Garaneine."  Pernod.  '  A  Method 
of  producine  the  Shades  of  Colour  between  Black  and  Violet  and 
Red  and  Pink  from  an  Extra^  of  Garancioe."  A.  DoLLriis,  "  On  E. 
Hofer-Crosjean's  New  Fuiibic  AUuv  of  Lead,  Tin,  and  Cadmium." 
M.  2ii:GLit.R.  "On  the  Presence  of  Aniline  in  the  Coloured  Fluid 
HoAed  by  the  Sea  Hare,  Aplysia  depilans."  £.  IIotJ.ri;s.  "On 
Tbirault'a  Safranine  Yellow."  J.  Mavaii.  "On  the  aame  Subject." 
Thomas,  "On  a  new  C<,:oi:rin  ;  Matter  eictraited  from  Sericrr.ritfhii 
mohilli."  .  Bost.ssTiin I  ,  ■  l;.  ]  .irt  im  M.  Ziegler's  Memoir  c-.i  the 
Pre&enceof  Aniline  in  ihc  Coloured  Fluid  ejeftcd  by  the  Sea  Hare. 
Aplysia  ttepilant.  '  Hopp,  "On  an  KxtraA  of  Horse  Flcab."  J. 
L£PORT,  "  On  nu^ikthorn  Scedk  from  a  Chemical  and  from  an  Induv 
trUI  Point  uf  View."  C.  0"Nr  it  1  ,  "  On  the  Cause*  of  the  Explosion 
of  a  Boiler  usd  fur  ptcparinR  Kesin  Soap."  RobENsritMi .  "  Re- 
searchea  on  the  Com{K>%ition  of  Toluene  Ked."  "  Reboi:i.le.\l  ,  "  On 
the  Growth  of  Caraiicinc  in  Algeria."  Kuhlmanm,  "On  the  Action 
of  Water  on  Lead."  Asstiis,  "  On  a  Proces*  for  Refining  Vepi  table 
Oils  by  means  of  Caustic  Sodi."  J.  Roth,  "On  the  san^e  Subject." 
GtRBCR-Kt-LLtn,  "  Remarks  on  Kublmann's  E&bay  cn  the  .^Aicjn  of 
Water  on  Lead. '  Kvhuumm,  "  Anawer  to  the  preceding  Remarks." 
G.Sciuim%*'On  tha  HkMnr  of  the  Applicatioii  aTEitnaa  of 
OaiaBdoe  as  Colouiiiw  Matter*  for  Printing  Fabriei."  KoaBMSTiLHL. 
**  HfVtHi  on  AaaellB'h  Proceis  for  Reftniag  V«|ttBbte  Oila  tgr  awana  a< 
CaMiaSadfc  lUyart  on  the  Methods  md  at  Diaua  for  atUiitag 
CUwiM  Baaidaca  and  Soda  Waste." 
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roJj.  A.  B.  Walker,  Wartinsrton,  Lancashire,  "  Improemenls  in 
the  application  of  hot  blast  or  heated  air  for  evaporating  salt,  brine, 
andotAcr  liquids,  auKar,  or  chemicals,  also  (or  heating  gas  and  oil 
idocta.  laising  steam  tn  boilers,  botliaE  worts  in  brcwenea  and  dis> 
tUMes,  which  improvement*  are  awo  sppticaMe  far  bleaching. 


 _,  and  baking,  likewise  improtMments  in  apparatus  used  in  some 

af  tta  aiorsaaid  applications."— March  30,  lii.J!. 

W.  Austin,  Creville  Street.  Hatton  Garden,  Middleaex,  "  Im- 
io  the  cooipositlen,  barns,  and  saiteaa  far  obiwaiiig 
■s  light  from  cbsnicany  prepared  aiatcfaes  tnteaded  to 
be  ignited  by  friAion." 

logj.  H.  Bessenier,  Q;;een  Street  Place,  Cannon  Street,  London, 
"  Im|irovcments  in  the  roanufaAure  of  malleable  iron  and  atcel,  in  the 
heating  and  melting  of  faetals.  sad  in  the  laMhlittiy  appwBtaa 
employed  for  such  purposes."— March  31,  iMl. 

1103.  W.  Smith,  Glasgow,  N.B.,  "  Improvements  in  the  maafaAure 
af  pig  iron."— April  i,  1868. 

utj,  J.G.  Oak.  and  E.  Uiioar,  WarringtOBt  Lancashire,  "An 
imnwaj  —ihad  of  piadadic  whte  pigMMa  tnm  Icad.'^-^pill  a, 


<ta«t  C.  D.  Southampton  Building-',  Chancery  Lane,  '*  A 

■aw  or  iHi|inwad  process  and  apparatus  for  refininf;  camphor."— A 
communication  from  C.  E.  Ferret,  Boulevard  de  Straibourg.  Paris. 

J.  M'Culloch.  Shawlandi,  Renfrewihirc,  N.B.,  '•  Imprcir- 
meats  in  atilising  old  or  waste  tarpaulin  in  the  manufaAuic  ol  gieake 
■ad  alkif  n«IU  pioMU)  sad  ia  appMCMu  tbiiafot.'' 


njlk  J.ll.J«iMison,  Lincoln's  Inn  Fields,  Middlesex,  "Impro^t 
■■Ha  to  <ha  taaiiafaftBta  of  cast  steel  and  oiaileable  iron  from  cast 
roa,  aad  ia  tha  ansiataa  nr  laaaaa  aawlogpsd  ttefcta.**— A  ««!■• 
ronlcattoi  bom  F.  Plisrihaassa,  Oltitna,  Cansda.— Aaril  a.  iM>. 


NOTES  AND  QUERIES. 

Vessel  for  holding  Nitric  Acid.— '  R.  C.  M."is  desitotu  of  in- 

fiirtnation  conccrni:::;  .1  s'e!.>cl  to  h.^lj  aho  il  ig^  cubic  feel  \.:ry> 
Villous  of  ItquiJ  nude  up  of  l-ioth  01  Mro!:L;  r.ili'.i.  atid  and  ig-20th 
of  water,  and  to  boil  thib  mixture  by  the  aid  ol  steam  applied  inside, 
which  of  course  implies '  that  steam  from  a  Mlir  ia  blQ^nt  by  mean;, 
of  a  pipe  ending  in  thetiouid  vtith  open  onncta.  "R  C.  31."  rai^ht 
make  the  lank  of  ^la!^  :  sUhs  of  thii  material  can  be  had  of  any  sue. 
and,  if  propcrlv  ;.clectL[1,  \»  i;i  answer  liib  purpose  admirably;  the  slabs 
will  of  course  have  to  be  ^toavti  into  e^cb  other,  and  the  grooves  nin 
tight  with  a  resinous  cement.  A«  to  the  material  of  the  ateam  pipe 
"R.  C.  M.^sboold  recoiled  that  neither  lead,  copper,  iron,  or  tin  can  in 
his  case  serve  the  purpose,  and  be  would  do  best  perhaps  to  procure 
fur  the  iiuide  tf  the  vessel  a*  steam  pipe,  a  tube  made  of  hard 
polteiy  ware  perforated  \slth  small  holes  ;  such  tube  any  of  the 
Lambeth  potteries,  or  the  work-j  of  the  Staffordshire  pottery  di  .tricV 
would  maxe  him  to  order.  I  suppose  "  R.  C.  M."  knows  that  the  coc- 
detwatioo  of  ateam  in  the  cold  fluid  will  tend  tn  dilute  tlie  acid  of  tha 
mixture,  and  al&o  to  increase  the  bulk  of  the  fluid  inside  thataalc.  the 
capacity  ot  which  should  not  be  lessthanioo cubic  feet ;  alaakioftct 
ten?,  sfcc;  wi  je.  and  )  feet  deep  will  anawer  the  ntqnlmaeats,  iflslde 
mea-jurement. — Dr;.  A.  ,\. 

Aniline  Green.— Cathartic  Acid.— I  reply  to  "  Teal^abet" COB* 
crrninK  aniline  ^trrcn  and  cathartic  acid,  the  following ^— I  am  OSt 
aware  t!-.at  thtrr  c\ist:>  any  iodine  green ;  perhaps  "Test-tube"  may 
trv  p.cnc  auil.  tailed  carba.:otic  acid,  and  indigo  solution,  as 
"  Test-tube  "  must  be  aware  that  nearly  all  preen  dyes  are  made  op 
from  the  mixtures  ot  yellow  and  blue  dyc3.  A  genuine  green,  known 
as  Chinckc  green,  or  Lo-fc4o,  is  obtained  in  China  from  Rhaimui 
chlciof'hotui  itv\  uiili!, :  the  berries  of  Khmniuii  aithiirlicui,  i  plant 
met  wiih  in  Southern  Europe,  yield*  the  sap-green.  "Test-tube  " 
mistaken  a:,  to  his  notion  on  bcnna  leaves ;  the  tree  which  yield.,  thes* 
ha:,  nuthin,'^  at  all  in  common  wilh  the  plant  just  allu'ed  to,  aeithci 
has  cathartic  acid  with  cither  the  purgative  properties  of  senna  or 
the  d^e  value  of  divers  varieties  M  the  ffHuuRtMCcar.  La-hao  is,  at 
least  in  France,  a  regular  article  «f  tiads,  and  pretty  astsnsisaljr  iwad 
at  L>ons,  Nismcs,  Roucn,aadstlltrccnirea  of  textile  Mwicsaaddjreins 
induilry  of  France.-  N. 

Cast  Porcelain.  C.<ii  R<n  one  tell  rne  what  thi^  material  i>  It 
is  bcinR  tr.anufailutt  '  i  -  Ntmnca  on  j  M.nic^vhal  large  scale,  and 
from  some  sprcimros  whirli  I  ha^e  Men.  it  must  be  a  very  bta'itif  .l 
substance.    Isitoidmatv  kKiss  devittiricd  ?— SiLix. 

Sulphide  of  Magnesium.— Can  any  one  furnish  mt  with  a 
praAical  recipe  for  the  production  ol  MgS  F— W.  W. 

Dead  Oil.— A  correapoodcat  wishes  to  know  where  thii  can  Ic 
obtaioad. 


TO  CORRESPONDEKTS. 

QMt  Co/or.— The  best  Iwolc  on  the  subjeA.  with  which  ucarea. 
qnainted,  is  O'Neill's  DiAionary  of  Dyeing  and  Cslico  Printinc 

Kublisbed  by  Ireland  &  Co.,  Mancaester.  Messrs.  Longmans  &  Co. 
av«  a  woric  on  the  aniline  dves  just  rsady  for  publication. 

K.  E.  B.—An  Old  5«»6-.cnc>fi'.— Some  little  time  must  una',  oid^bly 
elapse  between  the  dclii-cry  and  the  publication  of  a  leftui  r,  ■,■ '  a', 
in  the  inalancca  you  refer  to,  the  author  himself  rewrites  the  lecture 
specially  for  our  colamas.  We  ims«^nc  that  the  readan  of  tlw 
C  memical  News  prefer  to  wait  for  a  week  or  two  when  the  ad- 
wintages  to  be  gained  arr-  prcii.  In  -ticntitV  IciTtutes  a  mere 
shorthand  report  is  r.nt  .-.ufi'Tcipnt  MUhout  tlie        i.  r  '  i.nrrcC"rions. 

Z. — For  the  proceises  required  for  the  valuation  of  maaganev: 
nee  the  fourth  edition  of  Freacnius's  quantitative  analysis,"  publi:.hed 
by  Churchill,  page  GiS. 
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ON  THE 

ESTIMATION  OF  SULPHUR  IN  MINERALS 
CONTAINING  IRON. 

By  >r.  W.  KGGF.RTZ. 
Prof«M«r  Ip  the  FiUtlun  Scbool  of  MiiiM. 


Five  grammes  of  the  mineral,  ground  as  finely  as  possible 
io  in  a^ate  mortar,  .ire  triintcci  with  chlorate  of  potash  and 
hydrochloric  acid  in  the  same  manner  as  in  the  ctse  of 
iron.  After  desiccation  and  the  fmployment  of  hydro- 
chloric acid  and  water,  the  insoluble  subiitances  may  he 
taiphatet  of  lead,  lime,  baryta,  strontia,  silicic  acid,  and 
undecomposed  mineral.  By  stirring  well  and  filtering  the 
liquid  whil&t  warm  the  two  former  salts  likewtie  nay 
generally,  however,  be  dissolved. 

TbB  utnuion  iboiild  be  peifonned  thiDugh  ttroas  {wper, 
or  iBtber  thraai^  «  double  filter,  to  pfcvent  the  piuvenBed 
mineral  from  passing  through.  When  the  clear  portion 
of  the  solution  has  been  poured  upon  the  filter,  add  to  the 
:nfol  jble  matter  5  c.c.  of  hydrochloric  acid  and  5  c.c.  of 
water ;  then  leave  the  mixture  for  two  hours  on  the  water- 
bith  at  a  boilinjj  temperature,  and,  if  care  be  taken  to 
tt;r  well,  the  sulph.ite  of  lime  will  be  Completely  dissolved. 
Wash  the  insoluble  portion  in  warm  water,  and  pour  it 
OD  a  tiller,  taking  care  to  place  below  a  tiask  specially  to 
receive  that  portion  of  mineral  which  may  have  pasj^ed 
tbtongh  the  filter.  The  precipitation  of  the  sulphuric 
additeflieAed  uidteady  described.*  After  adding  chloride 
of  barinm  mdoooliagtne  aoltttioiitedd  loc.c.  of  ammonia. 

To  dissolve  the  SQlphate  of  lead,  which  may  occur  in 
the  insoluble  jiortion,  remove  this  from  the  filter  with  the 
end  cf  a  feather,  introduce  it  into  a  flask,  and  pour  over  it 
in  t.c.  of  concentrated  acet.i'.e  of  .mirnoni.i.  1  he  stilution 
after  h.ivinf;  been  strongly  agitated  and  heated  in  the 
water  b.ith,  i^  carefully  poured  on  to  a  filter.  Then  wash 
the  residue  wtlli  u  little  acetate  of  ammonia,  and  repeat 
the  treatment  until  a  few  c.c.  of  solution,  acidulated  with 
a  little  acetic  or  hydrochloric  acid,  is  not  rendered  turbid 
when  warmed  with  chloride  of  barium  solution.  The  filtrate 
tc  then  diluted,  slightly  acidified,  and  the  salphuric  acid 
precipiuted  by  means  of  chloride  of  barium.  After  the 
tnlphate  of  lead  baa  been  removed,  there  may  atiU  occur 
culphatea  ofbatyu  and  etrotitia  in  the  insoIuDle  iMMtion. 
although  these  have  not  hitherto  been  met  with  in  the 
iron  ores  of  Sweden.  To  decompose  these  salts  the 
residues  must  be  dried,  he.aed  Ilj  redness,  and  weighed, 
snd  then  fused  with  live  times  th.eir  welt;hl  of  pure  dry 
J^oda.  The  mass  is  di,,'ested  w  1th  water  o\er  a  w.ite:-bath, 
tile  liquid  hllcrcd,  and  the  residue  washed  with  warm 
water.  The  silicic  acid  is  separated  from  the  solution, 
which  contains  the  silicate,  the  carbonate,  and  the  sul- 
phate of  soda,  by  adding  hydrochloric  acid  and  drying  on 
the  waler-batb.  After  filtering,  precipitate  the  lolation 
idth  chloride  of  barium. 

To  aacettatn  if  the  iroo  mineral  contains  gypaom  or 
ether  soluble  anlphates ;  take  5  (grammes,  place  them  in 
20  c.c.  of  hydrochloric  acid  and  6:j  c.c.  of  distilled  water, 
and  digest  them  fur  three  hours  on  the  water  b.ith,  w  ith 
frcq;:cut  agitation.  The  filtered  soliition  is  mixed  with 
chloruic  of  barium  and  15  c.c.  of  animoni.i  ;  tlien  proceed 
as  r>.lrr.-idv  described.  If  there  are  fciind  in  th.e  inlner.J 
grains  of  iron  or  copper  pyrites,  or  g.ilcna,  their  presence 
will  only  give  in  tliis  operation  traces  of  sulphuric  acid. 

To  ascertain  the  accuracy  of  the  process  which  has 
jut  been  detcribed,  the  following  experiamiti  h«ve  been 
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I.  A  sulphide  of  iron  (as  usually  employed  in  the 
preparation  of  sulphuretted  hydrogen)  was  dissolved  in 
the  manner  above  described,  in  hydrochloric  acid,  Wlter 
and  chlorate  of  potaah,  in  a  flask  famished  with  a  ^ase 
tube  leading  into  a  solution  of  sulphate  of  copper.  No 
trace  of  precipitate,  nor  any  colouration  which  woi;ld 
indicate  the  presence  of  sulphide  of  copper,  could  bo  de- 
tected m  the  solution  ;  so  that  it  is  certain  that  no  loss 
of  sulphur  could  take  place  on  dissolving  iron  or  minerals 
in  th.is  manner. 

When  the  experiment  was  repeated,  but  with  this 
alteration,  that  the  solution  of  chlorate  of  potash,  during 
the  addition  of  hydrochloric  acid,  was  not  kept  well 
boiling,  the  sulphate  of  copper  soludonwasrenderea  turbid, 
showing  the  necessiQr  of  resorting  to  complete  ebullition. 

II.  The  sulphide  of  iron  treated  in  the  same  apparatus 
with  Rqiw  Kgia  (composed  of  equal  parts  of  nitric  and 
hydroduoijc  acids)  requires  a  more  e^ltial  temperature  and 
a  stronger  ebullition  to  prevent  any  precipitation  of  copipcr. 
Moreover,  as  the  solution  of  iron  by  chlorate  of  potash 
takes  place  promptly,  and  as  the  presence  of  nitric  acid 
is  prejudicial  both  for  tl-.e  solution  of  the  mass  after  dry. 
inf;  in  the  water-bath  (owir.cj  to  the  formation  of  subnitrate 
of  iron),  .and  also  for  the  precipitation  of  the  solution  by 
chloride  of  barium,  preference  sliould  be  giveo  to  the  cn- 
plovinent  of  chlorate  of  potash. 

III.  One  gramme  of'^ pure  pyrites  was  treated  in  the 
above  described  manner,  and  the  sulphur  which  separated 
at  first  was  completely  dissolved  during  the  drying  of  the 
liquid  00  the  water-bath.  Unon  precipitating  with 
chloride  of  barium,  a  quantity  of  sulphate  of  baryta  was 
obtained,  exa^ly  coneqioodiDg  to  the  amount  or  sulphur 

m  the  pyrites, 

IV.  Many  exnenmcnts  were  made  with  the  filtered 
liquids  obtained  frc)m  solutions  of  iron  which  had  been 
freed  from  sulphur  by  excess  of  chloride  of  barium.  After 
standing  for  several  days  these  have  been  brought  to 
ebullition  and  mixed  with  i  c.c.  of  an  aqueous  solution  of 
sulphate  of  soda,  containing  a  quantity  of  sulphuric  acid, 
corresponding  to  o'oooi  gramme  of  sulphur.  At  the  end 
of  at  least  34  hours  a  feeble  precipitate  is  observed,  which 
proves  that  the  solphufje  acid  is  perfedly  separated  fitm 
the  iron.  This  precipitate  Is  rendered  distmAly  visible 
when  the  contents  of  the  flask  are  stirred  by  moving  a 
{;lass  rod  circularly  round  the  liquid,  fc^r  the  sulph.ite  of 
baryta  then  mounts  in  a  small  whirlpool  and  falls  a^ain 
on  to  one  spot.  When,  also.  50  c.c.  of  the  solution  of 
sulphate  of  soda  are  added  to  the  filtered  liquids,  the 
exact  weight  of  sulphate  of  baryt.i  has  been  obtained. 
If,  in  the  filtered  liquids,  there  were  10  c.c.  of  free  hydro- 
chloric  instead  of  5,  two  days  sometimes  dapse  befetu 
the  precipitate  from  the  solution  (coi-tainin^  i  c.c.  of  the 
sulphateof  ■odasoIntiOB)  becomes  visible.  Consequently  if 
there  are  more  tium  5  c.c.  of  fiuc  hydrochloric  add  ia 
the  solution,  there  must  be  added  for  each  e.c.  in  eueess 
(to  the  solution  augmented  by  chloride  of  barium  and  then 
cooled)  1  c.c.  of  caustic  ammonia,  weighing  0-95  gramme, 
and  the  hydrochloric  acid  will  be  m  this  way  nearly 
neutralised.  'V\rc  precipitation  takes  place  more  easily 
than  when  the  iron  solution  is  used,  if  I  c.c.  of  the 
aqueous  suiutiun  of  sulphate  of«ioda  is  added  to  .1  mixture 
of  150  c.c.  of  water  and  5  c.c  of  hydrochloric  acid  ;  this 
shows  that  the  solution  of  the  iron  mineral  renders  the 
precipitatkMk  more  dilBcnlt. 

V.  In  many  experiments  in  which  the  sulphate  of 
baryta  was  washea  for  a  lon^  time  on  a  filter,  both  with 
warm  and  cold  water,  it  was  impossible,  upon  evaporating 
a  drop  of  the  filtrate  on  a  watch  glass,  to  avoid  traces 
being  left  on  the  latter.  Some  drops  of  a  solution  of 
chloride  of  barium  and  a  little  hydrochloric  acid  havincr 
been  added  to  the  filtrate  always  produced  a  feeble  v  h  to 
precipitate  by  the  action  of  heat.  For  this  reason  the 
washing  should  only  be  continued  until  a  drop  of  the 
washing;  water  leaves  on  evaporation  on  glass  an  almost 
interceptible  white  ring. 

VI.  4'9  grammes  of  cnihonate  of  lime,  and  o'l  gramme 
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of  pyrites  submitted  to  the  ^amc  process  of  solution  ^ave 
by  evaporation  on  the  watcr-bath  a  perfedly  clear  solution ; 
after  drying,  6  c.c.  of  hydrochloric  acid,  and  50  c.c.  of 
water  were  added  to  Jul-  tl;!  .md  there  was  thus  ob- 
tained a  considerable  m.iss  of  i^yp- um.  On  leaving  the 
liquid  for  an  hour  on  the  v.  atcr-ba-.li  and  increasing;  the 
qiMntity  of  water,  the  gypsum  was  completely  dissolved. 

O'K  gramme  of  g>'psum  was  dissolved  in  2  c.c.  of  hydro- 
chloric acid  and  4  or  6  c.c.  of  water  (or  better  Etill  in 
10  c.c  of  acetate  of  ammonia).  The  solution  wai  left  for 
half  an  hour  on  the  water-faiatb  with  frequent  agitation. 
It  could  then  be  dilated  wttfi  water,  at  ^eainie, 
without  the  gypsum  bdne  nfedpltated. 

VIT.  0-5  graranie  of  sulpnide  of  le.-id  (galena)  were  com* 

Eletcly  dissolved  in  the  same  manner,  and  the  solution 
rou;;ht  to  dryness  on  the  water-bath.  A  little  water  was 
added  li)  remove  the  chloride  of  potassium,  and  cv.i;iorated 
after  iuluiion  of  this  salt;  the  sulphate  of  lead  \v!rcli  re- 
mained w.i:.  tlicn  completely  dissolved  in  20  c.c.  of  avct.';te 
of  ammoni.i,  nnd  precipitated  with  acel.lte  of  baryta  con- 
taining^ .i  little  free  aceiic  acid.  The  suljihate  of  bary.a, 
which  was  of  the  proper  weight,  was  of  a  grey  colour, 
but  became  whiter  without  alteration  of  weight  by  being 
heated  to  bright  redneaa  for  some  time,  with  access  of  air. 

0*1  gramme  of  sulphate  of  lead  dissolves  without  rise  of 
temperature  in  a  c.e.  of  acetate  of  ammonia  ;  chloride  of 
lead  diaiolvM  in  it  still  more  easily.  The  solution  may 
bediluted  with  waterwitbout  any  precipitation  taking  place. 

o-t  gramme  of  sulphate  of  lead  was  dissolved  on  the 
water  b.ith  by  violent  agitation  for  half  an  hour  with  4  c.c. 
of  h ;,  uroehloric  acid  (of  i-ii  sp.  gr.)  diluted  with  2  c.c.  of 
water;  but  t)ic  sulph.itc  comnicncca  to  Ctyatallise  as  SOOn 
a3  the  liquid  was  cooled  to  60"'  or  70'. 

VI II.  47  fjrammcs  of  an  iron  tni.\tuie  containing  a 
known  quantity  of  sulphur  having  beta  mixed  with  o"i 
gramme  of  pyrites,  O'l  gramme  of  sulphide  of  lead,  and  ou 
gramme  of  gypsum,  treated  in  the  same  manner  as  the  iron 
mineral,  gave  exadkly  the  quantity  of  sulphate  of  baryta 
which  it  should  have  yielded  by  theory.  The  precipitate 
from  the  lolvtion  in  acetate  of  ammonia  only  welgned  a 
few  milligrammes. 

IX.  An  aqueous  solution  of  sulphate  of  aoda,  accurately 
standardised,  and  then  chloride  of  barium,  were  added  to  a 
solution  of  sotoble  glass  acidulated  with  hydrocblwic  acid. 
The  VI  ;(:ht  of  tJie  sulphate  of  baryta  wmch  was  formed 
showed  that  the  <;elatinou8  silicic  acid  in  solution  in  the 
acid  does  not  interfere  in  these  experiments. 

X.  O'l  gramme  of  pure  quartj  v.us  fused  with  0'5 
{gramme  of  anhydrous  soda  in  a  platinum  crucible.  The 
mass  was  completely  soluble,  without  heating,  in  5  c.c  of 
water,  .md  tlie  liquid  ren-.ained  clear  even  in  the  water  bath. 

XI.  01  gramme  of  sulphate  of  baryta  was  fused  in  a 
platintun  crucible  with  0  5  gramme  of  carbonate  of  soda ; 
the  mass,  treated  with  water,  was  poured  upon  a  filter  and 
washed.  The  carbonate  of  bar>'ta  remaining  on  the  filter 
was  brought  to  a  red  beat,  and  then  dissolved  in  dilute 
hydfoeUoric  acid  without  the  least  residue.  The  same 
experiment  was  tried  with  sulphate  of  strontia.  1 1  follows, 
therefore,  that  these  two  salts  may  be  completely  decom- 
posed by  fusioik  with  caiboaatn  of  sowu— JfemUnir 

Seuntifique. 

ON  THE 

ESTIMATIOM  OF  SULPHUR  IN  COAL  GAS.* 

By  \VM.  VALENTIN.  Esq., 
Principal  Assistant  in  the  Koyal  College  of  Chemittry. 

In  an  article  "  On  a  New  Method  for  Estimating  Sulphur 
in  Coal  Oaa,"  published  in  the  ytmmal  tf  Gtu  Lighting 
of  Januarr  7«  1868,  I  drew  the  attention  of  gas  enjpneen 
tothedewfts  of  the  method  now  generally  in  use  tat 
estimating  the  sulphur  in  gas.  I  stated  that  at  some  future 
time  I  would  submit  the  two  methods-Hris.,  that  described 
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by  me,  which,  for  shortness  salce,  I  will  call  the  platinum 
process,  and  the  I  soda-lime)  ^rO(«M,  to  some  fultber 

comparative  experiments. 

Since  writing  these  lines  I  have  had  occasion  to  n.ike 
a  series  of  experiments  on  the  estim.ition  of  sulphur,  both 
in  the  form  of  volatile  sulphur  cuinpi>undi  and  that  of 
sulphates  contained  in  grains,  such  as  wheat,  peas,  beans, 
&c.,  and  have  for  this  purpose  combined  the  two  methods 
of  combustion — viz.,  over  spongy  platinum  and  over  pure 
soda-lime  perfeftly  free  from  sulphuric  acid.  To  effeS 
this  I  empl^^  a  tube  made  of  thin  platinum^  in  which 
the  combastiim  of  the  volatile  sulphur  componnds  was 
accomplished  by  passing  them  over  spongy  pudnnm,  end 
then  over  a  layer  of  soda-lime.  The  air  which  was 
required  to  burn  the  volatile  organic  matter  was  supplied 
through  a  narrow  platinum  tube,  which  branched  off  from 
the  main  tube  a  little  way  anterior  to  where  the  layer  of 
spori;;y  pl.itinuin  was  placed.  An  aspirator  drew  the  re- 
q  iiied  r.tnount  of  air  throu^'h  the  tube,  and  by  means  of 
an  adajnertube  and  tiask  containing  some  solution  of  pure 
caust;c  soda,  any  sulphuric  acid  could  be  arrested  that 
might  possibly  escape  the  absorptive  and  fixing  action  of 
the  caustic  alkalies  placed  in  the  platinum  tube.  After  a 
number  of  most  c.-ireftilly  conduced  experimentSt  I  satis- 
fied myself  that  not  a  trace  of  sulphuric  add  escaped  from 
the  platinum  tube,  and  that,  in  fa&,  my  precaution  of 
having  a  solution  of  a  powerful  nbeorbing  ^^t  in  finont 
was  superfluous.  SooihtUni  absorbs  and  tmsts  «Ury 
trace  of  sulphuric  add.  AAing  upon  this  obscfvatioa,  t  at 
once  adopted  the  same  mode  of  proceeding  for  the  estima- 
tion of  the  sulphur  in  coal  gas.  Thus,  instead  of  carrying 
on  a  series  of  ci>n)'iarati\ e  experimcntf"  in  order  to  estab- 
lish the  claims  of  the  hnie  process  over  the  platinum 
process — tlie  so-called  Letheby  process,  I  believe,  maybe 
left  out  4jf  consideration  altogether,  after  the  evidence  that 
has  been  brovi;;ht  forward  by  v.irious  invcst;:;ators.  sliow- 
WT,  itttcr  wortliles^ness  as  a  prcKxss  tor  accurately 
estimntinf;  tb.e  sulphur  in  coal  gas — I  resolved  upon  com- 
bining the  advantages  of  perfedt  and  easy  cotnbustioo 
possessed  by  the  platinum  process  with  those  for  complete 
absorption  of  the  sulphuric  acid  held  out  by  the  soda-lime 
process. 

To  this  end  I  employed  a  platinum  tube,*  MN,  Fig.  f 
(I  size),  13  inches  in  length,  which  conld  be  bented  on  a 
small  Hofioann's  combustion  fnmaee»  in  Ibe  plaioe  of 

FiQ  2. 


the  porcelain  tube  described  in  a.  former  article.  The 
portion  of  the  platinum  tube  marked  n  b,  5  inches  in 
ien^th  and  ihrcc-eightiis  of  an  inch  in  diameter,  is  charged 


*  I  am  indebted  to  my  friead  Mr.  E.  Matthcy.of  the  firm  of  Messrs. 
Si^S!^.^Jjf^^^fr!^«t}U»ii»»  GardCD,  far  •  plstjami  mfpmmn  tt 
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«ith  a  cage  constrnded  of  a  double  roll  of  fine  plattnuin 
gauze  and  filled  with  spon^  platinum.  The  wider  portion 
of  the  tube,  b  c,  4  inches  in  !c:i^'th  and  five-eigbths  of  an 
inch  in  diameter,  contains  llie  suda  lime.  The  air  rccjui.vitc 
to  completely  burn  the  gas  enters  through  a  narrow  glass 
ttibc,  conneded  by  means  of  a  small  cork  at  M  with  the 
wide  end  of  tlie  platinum  tube.  A  cap  of  an  aliov  of 
lilvcr  and  copper  soldered  to  this  part  of  the  tube 
strengthens  it  sufficiently  to  prevent  the  thin  platinum 
from  being  injured  by  a  tightly  fitting;  cork.  The  supply 
ofgntotrntubc  passes  through  the  narrow  tube  four  inches 
long  and  three-sixteenths  of  an  inch  in  diameter,  liken'ise 
capped,  which  is  seen  to  branch  off  at  a  right  angle  irom 
the  portion  of  the  main  tnbe  next  to  the  anterior  part  of 
the  elatinaio  cage  contaiaine  the  spongjr  platinvm.  The 
pcgdHdtof  comhuttion  are  allowed  to  escape  at  N,  through 
the  narrow  platinum  tube  c  N.  CoaneAions  Car  supplying 
gns  and  air  are  made  by  DanWRT  HOO^VOlcatliaed  Mack 
india'Tuub'tir  lubiag. 

I  find  it  roost  convenient  to  supply  tli.;  air  unJcr 
shght  pressure  by  means  of  a  gasholder,  from  which  the 
air  is  expelled  by  displacement  with  water.  Such  gas- 
holders arc  found  in  most  j;as-works.  A  Low's  motive- 
pn.wr  muter  may  also  be  employed  with  great  advantage, 
as  It  is  capable  of  being  regulated  so  as  tu  give  a  supply 
of  air  sufficient  for  one  experiment,  whilst  a  email  gas- 
holder would  recjuire  to  be  refilled  with  air  once  or  twice 
d«riag  an  experiment.  The  pretstire  from  the  gas-mains 
it  at  all  tioMa  atifKcient  to  send  the  gas  tbtough  the 
phummn  tube*  Tbeteape<^ive  proportknuofgatandair 
are  best  Kgulated  by  means  of  meters,  when  the  pressure- 
gauge  muat  of  course  show  the  same  heights  of  water 
column,  or  the  air  may  also  adj-.jstud  without  havin;;  to 
pass  through  a  meter  merely  by  using  a  compression -cock 
on  the  aanow  iadia-rabfaer  tnbet  as  Mscribed  in  a  former 
paper. 

Preparatory  to  an  rxpcrinicnf  the  )  latinum  tube  is 
charged  with  pure  soda-lime,  by  dropping  id  a  lump 
suft.ticr.tly  large  to  easily  block  up  the  narrow  exit-tube. 
The  whole  of  t tie  wide  portion  of  the  tube,  h  c,  is  then 
gradually  filled  with  loose  pieces  of  soda-lime,  of  a  size  to 
enable  the  operator  speedily  to  shake  out  the  durge  of 
•oda-Iimc  when  the  combustion  is  over.  By  gently 
tapmni^  the  piatianm  tube,  held  in  an  upri^t  poahlon 
whOet  It  it  cnaiged,  the  layer  of  loda^Ume  Mtaket  down 
piettacomidetely,  and  is  yet  sufficiently  porous  to  allow 
of  a  free  and  easy  passage  for  the  gaseous  produds  of  the 
combustion.  The  cage  of  spon^'y  platinum  is  next  intro- 
duced, and  pushed  down  past  the  narrow  branch  tube. 
The  f^as  and  air  cor.ncdions  arc  then  niadt\  and  the 
piat'.nxim  tube  is  placed  uptjn  a  small  combustion  furnace, 
and  heat  applied  to  it  from  a  to  c  by  turning  on  the  required 
number  of  gas  burners  at  once.  The  platinum  tube  is 
best  protected  from  the  action  of  the  gas  flames  by  being 
kept  imbedded  in  asbestos  loosely  spread  in  a  thto  layer 
along  a  trough  made  of  tinned  sheet  iron.  The  tnp|4y  of 
gas  to  the  clay  gas-burners  should  at  no  time  be  so  great 
as  to  cause  (lames  to  shoot  up  above  the  burners  or  the 
tileswhich  cover  the  furnace.  AdnllredheatisattfRcient. 
especially  as  much  heat  is  generated  inside  the  platinum 
tnbe  by  the  combnstioa  of  ue  gas  and  air  withia  the  pores 
of  the  spongy  platinum. 

From  -5  to  i  cubic  foot  of  gas  can  con-,  tniently  be  burned 
per  hour,  requiring  from  5  to  10  cubic  leut  uf  a;r  fur  its 
coinplete  combustion.  An  experiment  can  thus  be  done 
in  three  to  four  hours,  since  as  a  rule  2  to  4  cubic  feet  of 
gas  burned  in  the  manner  dcscribcdyitlJ  '-ulYicit  nt  'sulphuric 
acid  for  an  accurate  weighing;  in  the  form  of  sulphate  of 
barium. 

The  expe  riment  over,  the  tube  it  alloived  to  cool  in  a 
slow  current  nf  airalooe.  The  two  ends  are  diseonaeded, 
and  the  cage  of  spongy  platioam  drawn  out  by  means  of 
a  copper  wire  having  a  little  book  at  one  end.  A  stout 
Ht  01  platinum  wire  iu  the  form  of  a  loop  orringmay  also 
be  attached  to  cage,  for  the  more  ready  removal  of  the 
platiaom  cage.  The  latter  ia  placed  into  «  good^iiied 


test-tube,  and  treated  repeatedly  with  boiling  distilled 
water,  acidulated  in  the  test-tube  with  a  little  dilute 
hydrochloric  acid,  in  orrier  to  remove  a  little  sulphuric 
acid  which  the  spon^,'^'  platinum  retains.  The  soda-lime 
is  next  shaken  out  into  a  hif;h  beaker,  and  the  lube  washed 
out  with  hot  dilute  hydrochloric  acid.  This  is  most  con- 
%eniently  done  by  moving  the  platinum  tube,  held  in  a 
horizontal  position,  with  its  contents  of  dilute  acid  back- 
wards and  forwards  in  a  small  Bunsen  gas  flame.  The 
rinsings  are  poured  over  the  solid  soda-lime  contained  in 
the  beaker.  Loss  from  spirting  must  be  guarded  against 
by  rapidly  covering  the  beaker  with  a  large  watch-glass 
after  each  addition  of  hydrochloric  acid,  as  long  as  an 
eflerveacence  takes  place. '  The  soda-lime  is  completely 
dissolved  by  the  application  of  a  gentle  heat,  and  the  car- 
bonic acid  must  be  entirely  driven  ofFbefoothe  sulphuric 
acid  can  be  precipitated  by  means  of  a  sotntion  of  chloride 
of  barium.  On  gently  heatin';  for  some  time,  the  precipi- 
tate falls  out  readily  and  completely,  and  may  be  tiitercd 
ofl' after  standi!!;^  for  a  short  tme,  and  ig|uted  and  weighed 

as  S'llphate  of  barium. 

1  need  not  explain  that  the  sulphuric  acid  can  also  be 
estimated  volumetrically  by  means  of  a  standard  solution 
of  chloride  of  barium. 

In  conclusion,  I  will  shortly  point  out  the  advantages 
of  the  new  method'  of  eslimatlBg  sulphur  in  coal  gas 
over  that  now  in  use,  and  known  as  I>r.  Letheby's  sulphur 
test,  vis. : — 

1.  Perfect  comboation  oCtbe  gas  in  a  ehu  vessel,  at  a 

very  high  temperature. 

2.  Complete  and  easy  absorption  of  the  sulphuric  acid 
generated  by  the  oxidation  of  the  bisulphide  of  carbon, 
in  the  ■yame  vessel  in  which  it  was  f;enerated. 

3.  No  loss  from  imperfcd  condcn ration. 

4.  Pds-.ibility  of  ccmpU-tinf;  an  experiment  in  a  few 
hours'  time,  or,  as  seems  most  desirable,  during  the 
time  of  the  evening  when  the  greatest  oansnmptioD  of 
gas  occurs. 


ON  SOME  EFFECTS  OF  THE  HEAT  OF  THE 
OXY-HYDROGEN  FLAME.f 
By  WItLtAll  ODUNG,  M.a,  F.IL8. 


L 

Chemical  changes,  whether  of  combination  or  decom* 
position,  result  itt  the  produdion  of  new  bodies  which, 
under  the  oonditions  0/  the  cbame,  have  kx  the  most 
part  a  greater  staUli^  than  Ae  original  bodies. 

One  evidence  of  this  greater  stability  is  afforded  by  the 
development  of  a  quantity  of  heat — the  heat  of  chemical 
adion  from  the  produced  bodies  faaviag  a  ffflsllfT  po- 
tential heat  than  the  original  ones. 

It  results,  both  from  reason  and  experiment,  that  in 
order  to  undo  or  reverse  any  definite  chemical  adlion,  Just 
so  much  heat  must  be  diredly  or  indiredtl^ expended  aa 
was  evolved  hy  the  original  action. 

For  the  same  quantity  of  heat  evolved,  the  resulting 
temperature  varies  with  the  mass  and  kind  of  matter 
heated,  and  with  the  rapid  or  gradual  evolotioii  cf  the 
beat. 

When  the  cvototioB  of  heat  is  instantaneous,  the  re- 
sulting tsaaaeratore  aaqr  be  calculated  fiom  the  quantity 
of  beat  evolved,  and  tin  mass  and  specific  beat,  ftc,  of 
the  matter  heated. 

By  a  unit  of  heat  is  meant  the  quantity  of  heat  neces- 
sary to  raise  the  temperature  of  one  kilogramme  of  water 
one  degree  Centif;rade,  or  more  accurateK-  from  o  to  i". 

•  Mr.  Hartley,  llic  firm  nt  Mcs^rr.  \Vri^-ht  ar-  l  C  '.,  Mi'.br.rk 
Street,  VVcitminttcr,  .5  prcparta  !•>  ^jppiy  ihc  apparatttii  tor  the  new 
lalphurtcit. 
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II. 

Every  i8  grammes  of  water  is  a  combination  of  two 
i-gramme  proportions  of  hydrogen  H,  with  one  i6-grammc 
proportion  of  oxygen  O ;  and  by  the  combiiutioii  of  two 
gnumncs  of  hvdrogen  with  sixteen  gnunmet  of  oxygen, 
there  are  developed  68  units  of  heat. 

Of  these  68  units  of  heat,  howevefi  litde  more  than  57 
units  are  teally  due  to  thie  chemical  aftion,— nearly  it 
units  of  heat  lieing  evolved  by  the  contraAon  of  the 
original  mixed  gae  into  two-thirds  its  volume  of  steam, 
and  by  the  fartner  condensation  of  the  resulting  steam 
Into  18  cub;C  centin-.eti-L's  of  wntt-r. 

While  thi:  quantity  of  heat  evolved  by  the  combination 
of  a  given  (juant:ty  of  oxygen  and  hydrogen  is  invariable, 
the  intenmty  o;  the  heat  may  vary  from  a  scarcely 
recognisable  rise  of  temperature  up  to  the  highest  tempera- 
ture of  the  oxy  hydro^en  blowpipe  flame,  capable  of 
fusing  platinum  and  silica. 

A  most  remarkable  eHeel  of  the  intense  temperature 
resulting  from  the  combination  of  oxygen  and  hydrogen 
into  water,  is  the  partial  decomposition  of  water  into 
oxygen  and  hydrogen,  discovered  by  Mr.  Grove  in  1846. 

At  this  high  temperature,  hydrochloric  acidandcarbonic 
anhydride  gases  also  undergo  partial  deoomposition,  into 
hydrogen  and  chlorine,  and  into  catbomoua  oscide  and 
oxygen  respedively. 

tJpon  what  do  these  singular  decompositions  by  heat, 
of  bodies  formed  witli  great  evolution  of  heat,  depend  ;  or 
will)  wiiu:  daaa  of  caemical  phananiean  nwy  they  be 
associated  ? 

III. 

Under  certain  familiar  conditions,  thtniical  adior. 
seemingly  takes  place  to  its  utniu^t  poss^iWi'  extent  ui  a. 
sin:;l(;  dirtdion  only,  with  produAion  ot"  a  maximum 
amount  of  the  substance  that  is  fomiL'd  u  itli  maximum 
evolution  of  heat. 

For  example,  takin^j  atomic  proportions  in  grammes, 
the  heat  ol'  fuiniat:un  of  chloride  of  zinc.  ZnClj,  is  loi 
units,  and  the  heat  of  formation  of  chloride  of  corr''f, 
CuClii,  is6o'5  units.  Hence,  with  chlorine  in  solution  .md 
excess  of  both  copper  and  ainc,  there  i«  finally  produced 
the  maximum  powlUe  saioont  of  dUoride  of  sine  and  no 

chloride  of  copper. 

Again,  an  addition  of  snflBcient  sine  to  solntion  of 
chloride  of  copper,  there  is  complete  combination  of 
chlorine  with  zinc  and  complete  separation  of  chlorine 
from  copper,  complete  burning  of  the  ooe  metal  and 
complete  onburaing  of  the  other. 

IV. 

But  under  simpler  though  le^s  familar  conditions, 
chemical  adtion  habitually  takes  place  in  more  than  one 
dircAion  simultaneously,  wuh  prodnAlon  of  comlative 
products  in  varying  proportions. 

Thus,  with  hydrogen  and  excess  of  both  chlorine  and 
oxygen,  althouj^h  the  heat  of  formation  of  oxide  of  hydro- 
gen HjO  is  57  units,  and  the  heat  of  formation  of  chloride 
of  hydrogen  2,HC1,  is  only  ^7*5  units,  yet,  intMacase, 
the  hydrogen  does  not  coronne  with  the  oxygen  to  the 
exclusion  of  the  chlorine,  but  divides  itwlf  bet\vcen  the 
oxygen  and  the  chlorinein  proportions  which  vary  with  the 
conoittons  of  the  experiment. 

In  accordance  with  this  result  it  is  found  that,  ;it  the 
same  red  f>eat  <  \cc-i.s  of  Lhliiniic-,  w:!!  cficci  ihc-  partial  de- 
composition of  water  V,  ith  exUuhion  ol  (.yyi-i'n  ;  .^nd  con- 
Vfiscly,  that  excess  of  oxygen  will  tlTcct  the  jviriial  de- 
composition of  hydrochloric  acid  with  extrusion  of 
chlorine. 

So  that,  beginning  with  the  two  chemical  substances, 
atcr  and  chlorine,  or  beginning  widl  the  two  chemical 
substances,  hydrochloric  and  oxygen,  or  beginning  with 
the  three  chemical  substances,  hydrogen,  chlorine,  and 
oxygen,  there  exist,  at  a  fuU  ted  heat,  the  four  chemical 
substances,  water,  hydrochloric  add,  chlorine,  and 
oxygen ;  the  proportions  of  the  font  substances  depending 


fCBBHtcAi.  Nsm, 
1  JwaaifcilM. 

f  certainly  upon  the   relative    quantities  present  of  the 
'  elements  conceri'.ed,  and  most  probably  also  upon  the 
temperature  of  the  experiment. 

Similarly,  be^^innint;  with  the  one  chemical  substa.ice. 
water  (Grove),  or  beL;innini;  with  tne  two  chemical  sub- 
Stances,  oxygen  and  hydrogen  (Hunsen),  there  alwayj 
exist,  at  nainlicieatly  hipi  temperature,  the  three  chenicu 
substances,  water,  oxygen,  and  hydrogen. 

Although,  by  exposure  to  a  iM  hStt,  the  eledrolytic 
mixture  of  oxygen  and  hydrogen  ^es  becomes  com- 
pletely combined,  or  transformed  mto  water,  yet,  as 
.'ecently  shown  by  Bunsen,  at  the  high  tempCMtttK  of 
2024  degrees,  only  one-half,  and  at  the  Still  higher 
temperature  of  3844  deforces,  only  one-third  of  the 
mixture  undergoes  combination,  the  other  one-haU 
or  tWD-tluids  temaioing  in  the  state  of  mixed  gas. 

V. 

Chemists  are  acquainted  with  many  reciprooJ  affiow 

con;p.i;al'le  witl:  tho^e  of  chlorine  upon  water,  and  of 
oxygen  upon  hydrochloric  acid,  the  most  familiar  instance 
being  probably  the  decomposition  of  i;;nited  oxide  of  iron 
by  hydroRcn  with  extrusion  of  iron,  and  the  com^erse 
decutnpo^ition  of  oxide  ofhydtogcn  ty  ignited  iron  with 

extrusn'n  of  h.ydrogen. 

Similarly,  sodium  will  decompose  the  oxides  of  carbon, 
while  carbon  will  decompose  oxide  of  sodium  ;  and  just 
as  a  snflSctent  excess  of  chlorine  may  be  made  to  vffeA 
the  almost  complete  decomposition  of  a  given  quantity  of 
water,  so  may  a  sufficient  excess  of  carbon  (or  carbonons 
oxide)  be  made  to  cflV  t  the  almost  complete  de- 
composition of  a  given  quantity  of  aoditnn  oxide  or  shic* 
o\\dc,  as  in  the  ordinarj'  processes  for  obtaining  (he  two 
metals;  not\vithstanding  that,  for  an  equal  connotp* 
tion  of  oxygen,  the  respectix  e  combination  heats  ofsodiutn 
and  zinc  exceed  by  far  the  combination  heat  of  carbon 
or  carbonous  oxide. 

Again,  althoujjh  the  combination  lieat  of  oxj'gcn  and 
carbonous  oxide  is  (,S  units,  while  that  of  oxygen  and 
hydrogen  is  only  57  units,  yet,  as  was  shown  by  Biinsj-n 
luany  years  ago,  upon  exploding  a  mixture  ot'  o-  VL-en 
with  a  joint  excess  of  carbonous  oxide  and  hydrogen, 
the  oxygen  does  not  attach  itself  exclusively  to  the 
carbonous  oxide,  but  divides  itself  between  the  car- 
bonous oxide  and  hjjdrogen  in  a  ntio  dctcmiiiNd  by 
their  relative  proportions. 

EXPERIMENTS  WITH  PAPER  FILTERS. 

By  CHARLES  T.  AVrPY, 
Student  in  the  MasMcbusctti  Institute  of  Tecbnelog^. 

The  filter  most  commonly  employed  in  analytical  la* 
boratorics  is  a  circular  piece  of  paper  folded  twice  upon 
itself  into  the  form  of  a  (}uadrant,  and  supported  on  a 
glass  funnel  with  straight  sides.  This  filter,  though  com- 
mendable in  so  far  as  it  is  capable  of  supporting  the 
weight  of  a  considerable  column  of  liquid  without  break- 
ing, is  objcAionable,  inasmuch  as  liquids  cannot  pass 
lliroui^h  It  so  r.ipidly  as  is  desirable.  Since  at  ahr.ost 
every  yoi-Ai  the  j  aper  is  in  close  contact  with  the  glass, 

but  little  of  the  hqLid  can  flow off  between  the  filter  and 

tht-  sides  of  tlie  t'urmel. 

Several  schemes  have  at  various  times  been  proposed 
for  opening  water-ways  between  the  giass  and  the  paper  ; 
the  interposition  of  straws,  glass  rods  and  splinters  of 
wood  between  filter  and  funnel,  as  well  as  fluted  funnels 
and  plaited  filters  arc  all  devices  looking  tO  this  end. 

The  advantages  of  the  plaited  filter  are  to  great  that 
some  chemists  prefer  to  VSe  it*  even  in  quantitative 
analysis,  instead  of  the  common  fbnn,  in  ajiile  of  its 
greater  liability  to  break,  and  the  diffical^  of  washing  the 
precipitate.  ^.^^^^  GoOgle 
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In  tlie  labontoriet  of  Profs.  Lawr^ce  Smith  and 
Ordway,  among  the  moiit  KCiiiBte  of  Anwricsa  analyBtB, 
likited  filten  are  said  to  be  effiplogred  to  the  almost  total 

exclusion  of  the  plain  form. 

Another  cxccni.-nt  mcthuil  of  Increasing  the  spcct!  uf 
filffation,  fust  bL:L;;;estL-d  in  America  by  the  German 
i:heniis.t,  Fleitmann ,  consists  in  placing  one  plain  filter 
within  another  of  coarser  fibre  ;  for  instance,  a  fine  plain 
filter  of  Swedish  paper  may  be  placed  within  another 
plain  filter  of  coarse  German  paper,  supported,  as  usual, 
on  a  funnel. 

In  experimenting  upon  these  various  iorms  of  filters,  it 
occiinea  to  me  to  fold  the  plain  qualitative  filter  in  two 
opeiatioat  instead  of  one.  In  place  of  folding  the  filter 
doaUediqMaitielf  down  the  middle  in  the  oraal  way,  I 
praposed  to  turn  down  on  each  aide  4^  the  paper  a  fold 
equal  to  onsHiiiarter  of  the  semi-circle,  and  then  to  MA 
tte  sedOfl  of  4S*  arc  thus  formed  back  upon  themselves. 

The  filter  !s  then  opened  without  disturbing  the  folded 
portions,  and  placed  upon  the  funnel.  In  this  form  the 
triple  side  of  the  plain  filter  is  broken  up,  and  the  folded 
portions  keep  open  pasaagea,  instead  at  hindering  fil* 

This  filter,  as  tried  against  the  plain  form,  gsvei  ist, 
IJ3  ;  100.    2nd.  Ill  -f  :  roo.   3rd,  205  +  :  too. 

Two  plain  hhcrs  ran  equally  in  several  trials  ;  each  was 
changed  into  the  other's  funnel,  and  No.  i  ran  13  per 
cent  less  than  No.  3.  No.  I  was  dried  and  foIdccTinto 
my  form ;  remaining  in  the  tame  funnel,  it  ran  32  per 
cent  faster  than  the  other.  Berth  filters  were  then  opened, 
and  showed  no  tear  or  wcakaeaa  when  lield  against  the 
light. 

As  these  fitters  aam  diilerent  resvlts  In  lUflimnt 
funneUt  I  thought  1  wotild  ascertain  the  cause.  The 
water  seemed  to  be  retarded  In  its  passa^-^e  by  the  at- 
trafiion  of  the  glass;  therefore,  those  funnels  having  the 
(greater  portion  of  the  paper  free  from  the  glass  would  be 
the  best ;  that  is,  a  broad-throaied  funnel,  other  things 

'  <  ";r  ''qtu^  Witt  JUter  fnltr  like*  «  nannhikroaitd 

J  until  t. 

To  test  this  point  I  selected  two  Inrf^c  funnels  ;  \o.  I 
had  three  times  as  broad  a  throat  as  Ko.  2.  With  the 
first  filters  tbejr  tin : 

117  :  xoo       123  :  TOO       133  :  100       iiS  :  100 

The  reason  for  this  low  difiereoce  was  found  in  a  thin 
apotMarthn  point  of  No.  s. 

Oifaar  sets  of  filten  fSiMt 

md  set  399  xoo  318 :  xoo 

3fll  set  188  100  335  i  mo 

4thset  300:100  nirat 

Sth  set  384 :  too  407 :  xoo      483 :  too 

6th  Rct  242 ;  100 

In  the  last  set  a  porous  filter,  though  off  the  same  sheet 
as  No.  1,  was  given  to  No.  2.  Throu|;hout  the  whole 
series  of  experiments  every  fair  advantage  was  given  to 
the  weaker  party,  it  being  the  first  filled  and  the  last 
emptied. 

To  make  assurance  doobly  sure,  I  tried  filters  in  like 
funnels,  stopping  the  pores  of  the  paper  at  vailotts  points. 
IRuaffin  appEcd  whilst  liipiid  was  the  snbstance  first  used 
to  prevent  nltratkm. 

Two  filters  were  chosen  from  the  same  sheet  and  of 
as  uniform  atexttue  as  possible.  No.  i  was  stopped  over 
one-third  the  radius  from  the  point.  No.  3,  all  but  one- 
third  the  radius  at  the  point. 

They  filtered  at  nearly  the  same  rate.  No  I  slightly  the 
faster.  The  paraffin  i  i.  !  _  he  paper  stiff,  and  as  water 
does  not  adhere  to  it.  free  passatje  was  allowed  between 
it  and  the  funnel  to  the  \vater  of  the  upper  part  of  No.  a. 

Here  we  see  that  one-ninth  of  the  surface  of  the  filter, 
when  free,  did  as  much  work  as  df^ninths  adherent  to 
the  glass.  The  experiment  was  repeated  with  gl|yceritt 
inst^  of  parafiin.  No.  X  mn  28  per  cent  the  faster.  It 
nig^  Iw  obJ«Aed  tlat  s^ponia  wnnid  wMh  eat;  10  a 


pap  of  paraffin  and  spirits  ef  tiupenttne  was^  used  to  le- 
peat  the  experiments.   Bach  filter,  after  being  painted, 

was  wetted  to  prevent  the  spread  of  the  mixture  by 
capillary  a(fiion.      The  trials    were    not  sufficiently 

numerous  tu  tind  a  tn.i  i:i  :in,  but  the  free  point  invari.ibly 
ran  tlie  most — froni  4  or  3  per  cent  excess  to  100  per 
cent.  The  point  wa»  assamedtobe  a  dide  one-third 
the  radius  of  the  hitcr. 

I  understood  the  idi  a  of  thu  ITeitmann  filter  to  be  this, 
that,  likening  a  plain  tiiter  to  a  peat  bed  repstin^  upon  an 
impermeable  sub-soil,  it  might  be  compared  to  a  porous 
substratum  interpolated  between  the  swamp  and  the  clay 
bottom. 

To  test  this  idea  a  Fleitmaon  filter  was  made  and 
wetted,  carefully  patting  down  and  smoothing  out  any 
irregularities.  It  was  tried  agntast  a  plain  filter  which 
was  placed  in  a  funnel  with  Dvt  two-thiids  as  wide  a 
throat  as  th.at  of  the  Fleitmann.  It  ran  114  :  too;  that 
i«,  the  passages  kept  open  hy  the  elasticity  of  the  paper, 
the  creases  and  abotting  edges  liken  this  filter  to  tile 
drainage. 

To  increase  the  size  and  number  of  passages  I  tried 
putting  the  inner  filter  into  a  plaited  liUcrof  toarsc  paper. 
Changing  the  hhcrs  after  each  trial,  I  found  thi»  form 
gave  the  following  results  as  compared  with  the  plain 
filter,  calling  the  latter  one  hundred. 

Mt  trial       184 :  too        4tb  trial       t66  :  too'^ 
2nd  „     -  3ot :  too        3th  „        170 :  loe 

3rd    „         250  ;  loo 

I  aAerwards  fuund  a  thin  spot  in  the  plain  filter  of  the 
fourth  trial. 

Next  a  precipitate  of  sulphate  of  calcium  was  tried ; 
the  filtrates  were  as  131  :  100.  On  wdghing  die  precipi- 
tates colledled  they  were  as  200  :  100. 

This  form  of  filter  was  abandoned,  since  it  does  not 
filter  as  fast,  is  not  .is  strong,  takes  more  time  to  make 
and  care  to  use  than  the  form  next  to  be  described.  It  h, 
however,  better  than  the  plain  filler  as  regards  speed  of 
filtration,  equal  to  the  plaited  in  tMsreipeft,  and  stronger 
than  it. 

To  admit  the  nse  of  very  broad-throated  funnels  the 
number  of  outside  filters  was  increased  to  two  ;  these 
over-coats  were  pierced  with  long  narrow  apertures  run- 
ning from  the  pomt  to  the  circumference. 

In  tlie  following  experiments,  the  improved  filter  waa 
tried  against  the  plaiinl  form.  The  improvi  cl  filter,  on 
account  of  its  great  strength,  was  allowed  a  fuimel  with  a 
throat  once  and  a  half  as  broad  as  that  given  to  the 

plaited  filter.  It  would  have  borae  one  three  times  as 

DRNUL 

ist  trial       t2i  :  100       3rd  trial       iia  :  too 

2nd  „         125  :  100       4th  „  IT5  :  xoo 

The  fifth  trial  was  nia<li'  with  a  precipitate  of  sulphate 
of  calcium;  the  filtr.ites  were  Hz  :  100.  Here  the  new 
filler  seemed  at  fault,  hut  on  weighing  the  precipitates 
collected  they  were  as  140  :  too.  The  new  filter  being 
last  filled,  got  the  thicker  portions  each  timet  whilst  the 
plaited  filter  ^t  the  weak  top  lianor. 

The  outer  jacket  is  cut  by  (bldinstbe  filter  asn  pldft 
filter  and  taking  out  a  sliver  on  each  edge;  rneatiag  the 
process  increases  the  number  of  apertures,  if  the  ntten 
are  to  be  used  doable^  as  in  broaa-throated  funnels,  the 
openings  should  extend  nearly  to  the  vertex ;  if  they  are 
used  single,  in  common  funnels  the  openings  need  not 
extend  so  far,  and  the  extreme  point  mav  be  removed. 

A  thick  porous  felt  mifjht  be  used  for  acid  hquors  as  an 
outer  filter.  Cotton  cloth  would  serve  in  alkaline  solu- 
tions; pun-cotton  could  be  used  with  either.  If  asbestos 
cloth  could  be  procured  it  would  probablv  be  the  best.  It 
might  be  cleansed  by  burning,  and  would  be  unafre(fted  by 
anything  likely  to  be  filtered  in  quantitative  analysis,  nor 
would  it  harm  the  filtrate  when  estimntlons  are  to  be 
made  by  permanaaHiatc  of  potassium. 

Moat  coarse  filter  p^^ier  l«  ** stuffed"  with  miners 
metier  1  aneh  naner  must  of 
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acidulated  water  before  beinj;  used  for  quantitative  work, 
where  the  filtrate  is  to  be  saved. 

When  the  precipitate  is  dry,  the  outer  filters  are  thrown 
away,  only  the  fine  inner  filter  being  burned. 

Plaited  m4  pUua  filtci*  wm  uied  in  like  fnonels; 
calling  the  plaited  filten  No.  x,  we  had : 

I.      II.  I.  II 

zst  trial        116  :  100       3rd  trial        236  :  100 
aad  „         237  :  100       4tli  „         136  ;  100 
5th   „  with  sulphate  of  calcium  precipitate,  231  :  100 
the  precipitates  weighed  166  :  100. 

I  tJien  tried  plain  filters  off  the  tainc  iheet  agaiut  each 
other  in  like  fonnds ;  usually  the  results  vamd  but  a  few 
per  cent,  though  sometimes  much  more ;  the  greatr<«t 
difference  noticed  was  2  to  i  ;  several  times  the  results 
corresponded  exaAly  oa  repeated  mm  of  500  cubic 
centimetres. 

Experiments  were  made  to  determine  th.e  diiYerencc  in 
efficiency  between  the  single  and  the  triple  sides  of  iilters. 
No.  I  had  its  triple  side  covered  with  parafHn,  leaving 
the  single  side  free.  No.  2  had  the  triple  side  free,  while 
the  tingle  was  covered ;  with  parafhn  the  result  was 
X95 :  too;  giycerin  wa*  then  tried  with  the  tesnnlt  aoo :  100 , 
ufaawng  the  additional  paper  couidefaUy  ictMded  the 
flow. 

I  thought,  since  the  adhesion  of  the  water  to  the  glass 

is  !'iL  Lji  "e  of  r.Iow  filtr.Ttion,  I  ini^^ht  Increase  the  flow  by 
coaiin^^  the  funnels  on  the  inside  with  parathn,  to  which 

water  dues  not  adheK.  No.  I,  being  conted.  No.  a»  left 

clean,  I  got 

I.       II.  I.  II. 

lat  trial        200  :  100  3rd  trial       100  :  100 

«nd  „        184  :  too  4th  „        S37  :  xoo 

The  filteia  in  the  third  and  fourth  triali  were  the  Mune, 
hat  the  funnds  were  changed  about. 

The  outside  or  Bl^elcton  filter';,  nbc^■^'  i1e-rr'''rrl,  may  be 
cut  the  same  size  as  the  inner  tiller;  ii  muLii  smaller  the 
upper  part  of  the  inner  filter  clings  to  the  glass  ;  if  larger 
a  part  of  the  precipitate  is  liable  to  adhere  to  the  outer 
filter,  and  even  with  Rreat  care  a  part  of  the  precipitate 
would  creep  up  and  be  losu— Wwrnoii  ^ounuil  of 
Pkamatf. 


EXPLOSION  OF  NITROGLYCERINE,  AT  SYDNEY, 
NEW  SOUTH  WAL£S; 


Wb  have  received  the  report  of  the  Board  appointed  to 
enqnire  into  the  origin  ud  camet  of  an  exploaion  which 
occnired  at  Sydney,  on  the  4th  of  Maidi,  wlitcfa  it  to  fiiD 
and  comprehensive  that  we  have  made  tome  extfaAs  from 

it,  for  those  of  our  readers  who  are  interested  in  the  subjeft. 
A  case,  containing  100  lbs.  of  nitroglycerine,  had  been 
sent  from  Messrs.  Nobel  and  Co.,  of  H.iniburj^,  10  Mr. 
W'inckler,  of  .Sydney,  to  whom  they  had  oliered  the 
agency.  It  was  laid  in  a  cellar  where  there  was  no  gas  or 
anything  of  an  explosive  nature  ;  hut  about  four  days 
after,  this  disastrous  event  occurred.  In  seeking  for  the 
cause  of  the  explosion,  the  Board,  consisting  of  the  Hon. 
A.  Campbell,  M.L.C.  ;  Professor  J.  Smith,  M.D.,  of 
SydDQT  University ;  and  Capt.  J.  McLerie,  Inspedlor- 
Geoeial  of  Police*  reviewed  the  fiMlowiog  tapMMitiooa^~ 

(«).  Some  bofi^  haw  entered  me  cellar,  and  In 
trying  to  break  open  the  case,  in  the  hope  of  finding  spirits, 
may  have  caused  the  oil  to  explode.  Hat  if  so,  some 
remains  of  a  human  body  would  certainly  have  been  found  ; 
and  bt.'!>ides,  it  would  have  been  ditUcuU  to  break  into  the 
cellar,  and  there  was  nothing  to  tempt  a  burglar. 

{h).  Something  may  have  taken  fire  in  the  premises  and 
communicated  to  the  oil.  Hut  if  so,  some  sign  of  com- 
bustion must  have  remained  besides  the  charring  of  the 
gunny-bags.  There  were  no  gunny-bagt  in  the  cellar  ; 
none,  in  fa^  but  in  the  loft  above  tne  atore ;  and  we  may 
accovnt  Air  two  or  three  being  partial^  burnt  by  supposing 


that  the  small  sample  bottles  of  gunpowder  had  been 
broken  and  ignited  b>'  the  explosion,  and  had  then  ignited 
the  bags;  or  a  box  of  matches  may  have  been  ignited  and 
scattered  among  them.  >\'hatever  caused  the  charring  of 
the  ganny-baga,  we  ate  certain  that  they  did  not  cavae 
the  explosion,  nor  were  dire&I^  igoKed  by  the  entotion; 
they  must  h3%  c  ^len  ignited  tndtreAIy,  and  ptonbly  Id 
one  of  the  ways  above  indicated. 

((■).  The  oil  may  have  been  e.xj'IodcJ  by  a  blow  or  con- 
cussion, as  it  !B  admitted  by  the  manufacturers  that  a  blow 
under  certain  conditions  will  cause  an  explosion.  We 
can  imagine  only  two  w.iy6  in  which  such  a  blow  could  be 
given,  supposing  it  proved  that  no  person  was  in  the 
cellar  at  the  time.  First,  a  stone  may  have  been  thrown 
in  from  the  street  ;  but  this  is  impoanble  from  the  relative 
positions  of  the  window  and  the  ««.  Second,  a  heavy 
body  may  have  fallen  on  the  box.  The  only  thing  we 
could  discover  that  could  have  fallen  on  it,  was  an  uptight 
post  supporting  one  of  the  beams ;  bat  a  careful  inspcAlon 
showed  tle.Trly  that  this  post  had  been  blown  away  from 
where  it  stood,  the  base  being  dislodged  before  the  top, 
and  breaking  away  a  portion  of  the  atone  on  whicb  it  bad 
rested. 

((/).  The  hii^li  temperature  to\vhich  the  oil  \\  as  subjec'tcd 
in  the  ccilitr  may  have  caused  some  sort  of  fermentation 
resulting  in  explosion.  It  is  asserted  by  the  pateritees 
thatit  wdl  not  explode  by  the  applicationof  alighted  match, 
hnt  that  it  will  by  a  temperature  of  about  9601*.  But  it 
may  be  conceived  that  a  mvch  lower  temperature  may 
cause  a  sort  of  fermentation  ending  in  the  same  retolt. 
But  this  cellar  was  cool  and  well  ventilated.  The  tem- 
perature of  the  air,  on  the  3rd  and  4th  of  March,  was  not 
higher  than  77  .  and  tlic  cellar  must  have  been  several 
degrees  lower  ;  on  the  2Jnd  it  was  not  higher  than  75^, 
and  on  the  ist  than  71  i  .  The  oil  must  have  been  sub- 
jeded  to  a  higher  temperature  within  the  tropics  ;  and  on 
the  day  on  which  it  was  landed  and  taken  to  the  Queen's 
Warehouse  the  thermometer  at  the  Obaervaftoiy  rote  to 
101°  in  the  shade. 

They  then  report  at  iDllowt 

Having  thut  examined  and  dttmtttedvarhnitniBpoiaUe 

external  causes  of  the  explosion,  we  are  impelleo  t9  tin 

conclusion  that  the  cause  lay  within  the  oil  itself — in 
other  words,  that  it  exploded  spontaneously.  This  we 
allow  is  an  unsatisfatlory  conclusion,  and  to  many  it  may 
appear  inadmissible,  ilow,  it  may  be  asked,  could  this 
Oil  stand  the  rough  handling  and  the  vicissitude*  of  tcm- 

Eerature  that  must  have  attended  its  progress  from  Ham- 
tttg  to  Sydney,  and  then,  three  days  after  being  quietly 
deporited  in  n  cool  eellar,  without  any  new  condition 
topervening,  i^ontaneou^  explode.  Every  effeft  must 
have  a  tuffioeot  cause.  To  apeak  of  thtt  oil  as  explodi  ng 
of  iu  own  accord,  withoak  external  ageo^,  ts  to  endow  it 
with  a  kind  of  conscious  volition,  leading  It  as  it  were  to 
commit  suicide  1  Wc  admit  the  force  of  the  obje^\ion, 
but  call  attention  to  the  following  considerations:- — In  a 
complex  organic  tluid  like  nitroglycerine,  it  is  clear  that 
the  atoms  are  not  in  a  condition  of  stable  equilibrium, — 
their  strongest  chemical  alhnities  are  nut  satist"ied — they 
are  held  together  by  some  constraint,  so  to  speak — in  what 
we  may  call  an  unnatural  sort  of  combination,  and  out  of 
this  combination  they  have  a  constant  tendency  to  apriag, 
aind  reananee  themselves  in  accordance  with  thcnr 
stronger  proclivities.  For  example,  we  know  that  oxyg^ 
has  a  much  stronger  attra^on  for  carbon  and  for  hydrogen 
than  it  has  for  nitrogen,  and  when  the  chemical  affinities 
of  these  are  fully  satisfied,  the  carbon  would  be  converted 
into  carbonic  acid,  and  the  hydrogen  into  water  in  i-,-%ch 
case  by  union  with  oxygen  ;  but  in  this  nitroglycerine 
there  is  no  carbonic  acid  or  v.ater,  am!  thurc  is  i;c>od 
reason  for  beheving  that  most  of  the  oxygen  is  comljined 
with  nitrogen — hence  the  justiiication  of  the  e.\prcs.su>n 
used  above — that  we  have  here  an  unnatural  hon  of  com- 
bination, in  which  the  stronger  attra^ons  are  unsatisfied ; 
and  these  tuwattsfied  attradions  are  really  the  soarc«  of 
the  enofmoua'poteatinf  encrgylocked  un  in  tIieb&slGaK.on. 
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FurtJicr,  it  is  believed  that  the  ultimate  particles  of  all 
bodies  (even  the  most  solid)  are  in  a  stne  Af  continual 
aMkllt  aad  this  motion,  in  the  case  of  compounds  in  a 
ittte  of  untuUe  equilibrium,  tends  to  bring  about,  sooner 
or  later,  a  coadition  of  euble  eqiiilibriiuB,  where  die  pre- 
wadenttng  ettniAiofl«  ere  satisfied.     Such  changes 
{which  arc  familiar  to  chemists)  arc  usually  slow  and 
silent,  but  sorriL'tinics  they  are  sudden  and  violent.    In  the 
ca?e  before  up  we  have  said  that  the  particles  are  held  by 
Some  constraint  in  an  unnatural  position  ;  now,  it  is  con- 
ceivable that,  by  the  molecular  motions  spnl.en  of,  the 
constraining  force  is  gradually  weakened,  until  a  period 
comes  when  it  can  no  longer  resist  the  strong  affinities 
of  the  atoms,  and  they  rush  together  suddenly,  producing 
taeoofBUnit  bulk  of  gaseous  compounds  at  a  very  high 
lenperatUfe,  and  thus  developing  an  immense  mechanical 
ftcce.  If  we  snnpooe  a  strong  spring  to  be  kept  down  by 
apiece  of  wood  in  a  condition  of  slow  decay,  it  is  clear 
that,  sooner  or  later — though  months  or  years  may  elapse 
— a  moment  must  arrive  v.hen  the  restraining  force  must 
give  way,  and  the  spring  will  suddenly  dcvelope  its  long 
pent-up  energy. 

It  if  possible  that  the  changes  thus  indicated  in  the 
fliliogiycerine  may  have  been  promoted  by  the  high  tem- 
perature to  which  it  must  have  been  subjected  durin;^  the 
voyage,  and  after  its  airival  in  Sydney  ;  and  perhaps  in  a 
cooler  climate  it  might  be  safely  kept  for  an  indefinite 
time  ;  though  there  is  reason  to  suspedl  that  an  explosion 
of  nitroglycerine,  mentioned  in  the  newspapers  a&  havin^^ 
occurcd  la&t  November,  in  Westphalia,  was  also  spon- 
taneous, or  without  external  agency. 

As  to  the  question  of  culpability  iaconne^on  with  this 
lemaricaUe  accident,  we  have  come  to  the  condunon  that 
m  000  is  particularly  to  blanc.  Tho  inpoKen  had 
reason  to  believe  that  the  blasting  oil  was  not  more 

dangerous  than  gunpowder,  if  ¥0  much  so  ;  and  the 
quantity  did  not  exceed  what  they  would  have  been 
authonsed  by  law  to  store  of  i;unpowi!i'r ;  but  amf-ni;  the 
dozen  of  Colonial  Acts  that  al.Vifk  jjunpnwder,  we  clo  not 
find  one  that  atfects  tlie  quantity  t!iat  may  be  stiued  of 
any  other  explosive  substance,  i  hcn  there  was  no  conceal- 
mcntof  the  natureof  this  substance.  We  find  that  the  "sight 
entry"  deacribes  the  cases  as  containing  "blasting  oil," 
and  Mr.  ^Mackler  explained  to  the  Colle<flor  of  Customs 
that  it  waa  a  subetitute  for  blasting  powder.  No  doubt 
there  wM  an  iniHngement  of  the  Colonial  Ad  18  Vtfioria, 
No.  %t%  which  provides  that  no  gunpowder,  or  other 
explosive  material,  shall  be  shipped  or  delivered,  without 
aplain  and  durable  brand  or  superscription  on  the  pack- 
age, showing  the  nature  and  quantity  of  the  content:;  ; 
but  who  could  be  procce;'.e(i  a^^'ainst  ?  The  ghipjx-rs  are 
not  in  our  puwer,  and  the  captain  of  the  slnp  that 
"delivered"  the  cascs  knew  them  only  as  containin'; 
"merchandise."  But  supposing  the  ca5,e  h.^d  been  legibiy 
marked  **  blasting  oil,"  there  is  no  reason  to  suppose  that 
It  would  have  beiea  treated  otherwise  than  it  was  ;  A  r 
tiK  above-named  hBt  provides  only  for  the  branding,  and 
no  other  A&  that  we  can  iind  refers  at  all  to  other  cxplo* 
sivB  naterials  dian  gunpowder. 

In  ref^ard  to  the  exped^ed  importatimi  of  200  lbs.  of 
nitrog;lycerine,  we  adopt  and  recommend  the  supffcstion 
of  the  Collector  of  Customs  that  the  ship  ha\iri[;  this 
<ubstance  on  board  should  not  be  atiowed  to  come  further 
lip  the  harbour  than  Port  Denison,  until  the  nitroglycerine 
be  either  thrown  Overboard,  or  landed  on  some  unpeopled 
^>ot ;  and  we  fitttlwr  recommend  to  tho  Government  to 
take  such  atepa  aa  may  b«  necessary  to  ascertain,  before 
arrival,  tiie  Damo  of  the  ship  by  which  diia  sabstance  has 
been  seat,  and  to  ghw  due  warniag  and  instmAiooa  to  the 
pilots. 

The  question  of  the  storage  of  future  importatiim  ■  has 
engaged  our  special  attention.  It  may  turn  out  to  be  a 
question  of  no  praiiical  importance,  as  we  hope  that  the 
aeiioua  accident  that  has  occurred  will  ba\-e  the  efifefi  of 
idMgetlier  Stopping  impartatiou  s  but  In  the  mean  tiiae 


we  recommmend  that  an  Act  should  be  passed  without  delay, 

Providing  that  no  nitroglycerine  siiall  he  kept  in  any  in. 
abi  ted  house,  and  that  no  quantity  greater  than  two  poun<U 
shall  be  stored  nnderanyone  toofwuhin  the  city  or  siiburbi 
unless  it  be  over  100  yards  IhMn  any  inhabited  hooae  {  and 
that  no  quantity  greater  than  10  lbs.  shall  be  stored  within 
300  yards  of  any  inhabited  house  or  public  thoroughfare. 
Quanrities  greater  than  10  lbs.  must  not  he  stored  within 
the  city  or  suburbs,  but  must  be  placed  in  a  proper  maga- 
zine, in  such  a  position,  and  at  such  a  aistance  from 
habitatlonaor  tb(m«gbfaits,a*  would  anaaxe  the  pablie 
safety. 


RELATIVE  VALUES  OF  FRENCH  AND  ENGLISH 
WEIGHTS  AND  MEASURES.* 
By  A.  A.rasQUBT. 
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Unitoriwat. 

Kilogranme  degree  Kg*. 
It  is  the  quantity  of  heak  neceatanrto  ralae  ol  t*  C.  tho 
temperature  of  i  KUagfranme  of  dletilled  water. 

Kilogrammetre  «s  Kgm.  ^  the  power  necessary  to 
raise  i  Kilogramme  t  n^re  high  in  x  aecond.  It  is  equal 
to  ,^  of  a  Pieacb  boiae-pawer. 


fGKKIGN  SCiEi\C£. 


Paris,  June  17,  1E6S. 

EaUmaticm  of  pboqibocic  acid.— Oxidation  o(  alcobal.— Aniline  bUdc 
vsraish.— Tiesussot  «f  bstt^root  palp^Estraaion  oft 
beet-fwt  jttiee  snd  imIwmws  of  all  descxiptiona. 
Scnmeae:  Cenritastim  of  1 " 


REFBKieiice  liaa  alicady  been  made  to  M.  Setdoniiig*fl 

proct-ss  of  (Jetemining  phosphoric  acid;  the  following  is 
the-  mjinncr  in  which  the  experiment  is  made : — A  tube  of 
^reen  f;lass  is  f.isiiioned  txjfore  the  blowpipe,  so  th.Tt  there 
IS  first  a  part  (.\)  of  30  centimetres  in  length,  which  rests 
horizontally  upon  wire  gauze,  and  where  tlie  reaetions  take 
place;  then  a  part  drawn  out  of  about  15  centimetres  in 
length,  inclined  downwards  and  backwards,  after  w  hich 
the  tube  is  continued  horizontally,  and  with  the  original 
diameter,  for  the  length  of  10  centimetres.  Thus  th«e  is 
formed  a  kind  of  bulb  (B),  terminated  by  a  rec  jrved  point, 
destined  to  condense  the  chloride  of  phosphorus.  At  the 
end  of  the  part  A,  a  tuft  of  asbestos  is  placedi  and  upcnt 
this  pure  chloride  of  potassium,  decrepitated  aild  coarsely 
powdered:  thitcbloiideocciiiMcafton  xato  15  ceotnnetics. 
and  is  maintained  in  its  place  hf  anodier  vmy  «ull  toft 
of  asbestos.  Afterwards  the  porcelain  boat,  oontaininy 
the  phosphide  in  fragments,  with  a  last  tnh  of  asbestos,  ta 
intrttdui-i-d.  I-"inally,  the  end  of  the  tube  is  closed  by  a 
cork  carrj-ing  a  little  piece  of  tube.  In  the  bulb,  H,  a  little 
water  is  placed,  ai>d  a  vertical  tube  containing  frafjmcnts 
of  moistened  porcelain  is  attached,  where  phosphoric 
vapours  not  condensed  in  B  will  be  condensed.  After 
this  arrangement  comes  a  little  washing  flask,  servisA 
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chloride  of  potailillin,  and  driven  every  trace  of  moisture 
out  of  At  by  a  duveiit  of  diy  air,  tbe  cbknae  u  admittrd ; 
bat  the  porcelain  lioat  is  not  tieated  till  tbe  tulie  has  been 

swept  through  with  dry  air.  As  soon  as  the  readion  com 
mences,  a  red  liquid  is  condensed  round  the  boat,  and 
spreads  over  the  chloride  of  potassium.  Tti:s  chloride 
OMght  to  be  heated,  but  only  near  the  boat,  to  a  suftkiL-ntly 
h'_:h  temperature  to  melt  the  double  chloride,  otherwise 
the  tube  will  become  closed  up.  Towards  the  end  of  the 
operation  the  heat  is  raised  a  little,  without  at  the  same 
time  allowing  it  to  reach  dull  redness,  for  at  this  de^e 
of  heat  the  phosphorus  exchange*  its  dllorine  fur  the 
oxygiea  of  tlie  silica  of  the  glass,  and  forma  phosphates. 
The  perehloride  of  phosphoms  is  condensed  at  the  end  of 
the  tube  A :  by  application  of  a  oentle  heat  it  is  chased 
into  the  ImId.  The  experiment  is  finished  when  the  least 
trace  of  condensation  is  nn  lunger  observed.  A  const^^Lnt 
but  fci  ble  excess  of  thlorinc  should  be  maintained  throu[jh- 
tnit,  .ind  the  ope.-rator  requires  to  have  the  chlorine  casiK 
at  comm.ind  ;  for  this,  the  arrangement  with  a  couple  of 
tubul.ited  tl.isks  anil  pinchcocks  IS  convenient. 

To  determine  the  phosphoric  acid  condensed  in  the  bulb 
with  hydrochloric  acid  the  jdass  is  tut  in  the  narrowed  part, 
the  liquid  transferred  to  a  porcelain  dish,  and  the  washings 
of  the  bulb  and  the  tttlie  with  porcelain  united,  nitric  acid 
added,  and  tbe  whole  evaporated.  The  hydrochloric  acid, 
decomposed  towards  tbeend  of  die  c^terauon,  is  eliminated 
without  loss.  All  that  is  now  required  is  to  estimate  free 
phosphoric  acid  in  the  presence  of  nitric  acid,  and  for  this 
parp{)se  M.  Schktsini;  emj'loys  nitrate  of  silver. 

It  has  been  I'rcquently  remaiked  by  vinej^ar  makers 
that  the  acetilicallon  of  alcohol  in  tlie  casks  docs  not 
proceed  ref,n:Iarly,  and  that  the  corrcspondin'^  strength  of 
acid  is  not  obtained.  To  facilitate  oxidation,  M.  Artus 
dissolves  15  grammes  of  dry  chloride  of  platinum  in  2-5 
kilograRinies  of  alcohol,  and  in  the  sedation  places  1*5  kilo- 
fftmtae  of  pieces  of  wood  charcoal  in  pieces  of  the  siM  of  a 
nut ;  he  then  calcines  in  a  covered  crucible.  This  done,  he 
tahea  075  iui.  of  platinised  carbon,  aod  strews  it  npoa  a 
wooden  cover  pierced  with  holes,  placed  over  the  open  top 
of  a  vinegar  cask,  2  metres  in  height  and  of  from  o  m.  80  to 
o  m.  go  in  diameter ;  the  vinegar  is  not  allowed  to  moisten 
dire«Sly  the  cover  with  the  platinised  carbon.  After  five 
weeks'  work,  the  platinised  carbon  is  calcined  afresh. 
The  a^ion  of  this  carbon  is  very  a-markable,  the  acetifica- 
tion  \^  efffftcd  more  rapidly  and  completely  than  in 
Or<~-ratin<^  in  the  ordinary  way,  SOd  the  VUNgar  pOBSCBSCS 
a  more  agreeable  Havour. 

An  aniline  black  varnish,  of  recent  Parisian  pfoduftion, 
is  the  following: — In  a  litre  of  alcohol  Z2  grammes  of 
aniline  blue,  3  grammes  of  (uchsine,  and  8  gmmmes  of 
naphthaline  ifdiow,  are  dissolved.  The  wholala  disaolvad 
by  agitation  in  less  than  twdve  honrs.  One  application 
renders  a  white  obje<fl  ebony  black  ;  the  varnish  can  be 
filtered,  and  will  ne\xr  deposit  afterwards.  The  three 
Colours  are  not  destroyed,  for  each  can  be  S^aiatod  by 
analysiB  with  the  characteristic  properties. 

A  modification  in  the  treatment  of  beet-root  pul])  has 
been  introduced  by  M.  Champonnois.  The  c?(periments 
relative  to  the  process  were  made  in  the  laboratory  of  MM. 
P^er  and  Persox,  and  salneauently  repeated  in  the 
labontoiy  of  the  CamurvaMrt  its  Arts  *t  ii4^«n.  The 
quantity  of  beet-root  operated  upon  in  each  case  was  two 
kilogrammes.  This  amount  was  grated,  30  per  cent  of 
water  added,  and  the  pulp  pressed  in  too  usual  way. 
The  juice  was  filtered  through  paper,  concentrated,  with 
addition  of  i  per  cent  of  fine  animal  black,  purification 
which  is  considered  equivalent  to  an  ordinary  filtration, 
Working  with  coarser  material.  This  syrup  was  concen- 
trated to  22"  Beaum^,  filtered,  and  heated  to  115'C.,  then 
left  on  a  stove  during  five  or  six  days;  the  crystallised 
mass  was  then  freed  frum  inuthcr  liquor.  Fur  the  second, 
and  for  all  following  operations,  this  drained  syrup,  or 
molasses,  was  diluted  with  about  6o*per  cent  of  water  for 
the  weight  of  beet-root;  this  solution  betted  on  the  water- 
hath,  and  mixed  with  tbe  pulp  of  a  Itilofrannct  of  beet*  I 


root,  waa  maintained  Inm  ten  to  fifteot  mlaotca  at  a 
tefnperatore^  of  70*  to  80*.  The  mass  was  then  treated 
precisely  as  in  the  former  case.  The  smallest  particles  of 

synip  adhering  to  the  vessel  crystallise  completely  and  in 
lar^e  crystals.  In  the  regular  process  of  manufadure,  the 
syrup  rcmo\'cs  about  double  the  amount  of  albumen  and 
salts,  retained  by  the  pulp  ;  all  these  things  are  separated 
in  purification,  or  remain  in  the  molasses,  and  are  conse- 
sequently  lost  as  alimentary  matters.  The  pulps  obtained 
in  the  new  process,  on  the  contrary,  retain  ail  these 
matters,  and  are  much  smaller  in  weis:ht  than  the  ordinary 
pulps;  they  can  then,  being  returned  to  the  farm,  jrield 
valuable  materials,  particularly  the  salts,  which  are 
rapidly  removed  from  i^e  soils  upon  which  beet-root  is 
cultivated ;  even  this  is  tlie  case  when  the  quantity  of 
ordinary  pulp  proportional  to  the  beet-root  which  the 
matters  in  the  soil  have  produced,  is  restored  to  the.soil, 
for  this  proportion  corresponds  only  to  one-third,  at  the 
most,  of  the  useful  principles  eontair.ed  in  the  beet  root. 
Hy  the  continued  rechnrijins;  of  the  Byrups,  the  uork  re- 
lating to  bye-produas  is  suppressed,  Work  which  requires 
a  large  outlay  in  cisterns  and  very  large  refineries.  The 
only  inconvenience  that  is  met  in  the  process  advocated, 
resides  in  the  proportion  of  water,  which  is  double  that 
commonly  employed ;  bat  dw  Increase  in  expense  is  alone 
due  to  carbon,  and  amoanta  to  x  franc  more  for  1,000 
kilogrammes  of  beet-ioot :  it  Is  true  that  the  apparatus 
destined  to  contain  tbe  jnice  is  required  to  be  somewhat 
larger.  These  faAs  are  insignificant  In  comparison  with 
the  advanta^'es  of  the  new  method,  cOOtidetcd  holb  Itt 
re^^ard  to  the  farm  and  the  faAory. 

Af^ropos  of  the  beet-root  manufacture,  M.  I^epl.^y's 
metliod  of  extrs<a!ng  su^r  from  juice  as  well  .is  syrups 
and  molasses  of  all  description?,  may  be  here  referred  to. 
M.  Leptay  sought  to  extract  the  sugar  from  the  matters 
in  question,  by  tran.sforming  it  into  insoluble  sucrate  of 
lime,  which  has  not  yet  been  made  on  an  industrial  scale. 
This  combination  is  effcdted  in  the  saccharine  fluids 
treated,  leas  by  an  addition  of  i«a^  formed  free  Ihnet 
than  by  the  aid  of  aohadooa  of  calcareous  salts,  aod  par> 
ttcularly  of  chloride  of  cakinm,  and  of  caustic  soda,  which 
precipitates  the  lime,  and  this  combines  and  is  precipitated 
with  the  sui;ar.  Trn  ucrate  of  lime,  after  precipli  itin:], 
is  decomposed  by  iiic.ins  of  carbonic  acid,  the  Rod.i  in  tne 
solution  regenerated,  and  the  carbonic  acid  obtained  as  a 
secondary  product  in  the  formation  of  the  chloride  of 
calcium.  A  few  additional  statements  of  the  author 
will  render  the  precise  nature  of  the  process  more  evident. 

When  a  solution  of  sugar  in  water  is  saturated  with  all 
the  lime  which  it  is  capable  of  absorbing,  and  boiled,  there 
is  formed  a  white  precipitate  of  sucrate  of  lime,  which  is  re-  , 
diseohred  co  coaling.  The  qaaatiqp  of  sugar  thus  climia. 
ated  is  only  a  small  proportion  of  that  picaent.  and  the 
greater  part  remains  in  solution  when  the  precipitate  is 
separated  from  the  liquid  during  ebullition.  Feebler  still, 
is  the  proportion  of  su::;ar  that  can  be  extracted  from 
beet  root  juice  or  molasbes,  and  the  more  impure  the 
saccharine  iluid  is,  the  less  considerable  is  the  separation 
obtained  by  this  means.  On  the  contrary,  the  whole  of 
the  sugar  may  be  precipitated  in  the  state  of  sucrate  of 
lime,  when  in  the  solution  already  saturated  with  lime,  a 
ficsh  quantity  of  lime  is  separated  in  the  nascent  state, 
then  the  mMipiution  is  independent  of  the  degree  of 
purity  of  the  saccharine  solutions.  Besides  the  juice  of 
the  heet-root,  the  molasses  of  nanr  refineries  are  capable 
of  treatment  by  the  process.  The  r]uantity  of  soluble 
salts  of  lime  present  in  the  syrups.  &c,  exerts  an  influence 
on  the  proportion  of  calcareous  salt  which  should  be 
added  ;  as  these  salts  contain  orj^anic  acids,  the  soda  is  no 
Ion^;er  found  in  corresponding  quantity,  as  chloride  of 
sodium,  but  as  carbv)nate  of  BOoa  in  the  ash  obtained  from 
ihcmother  licjuor, — an  important  advantage.  The  previous 
saturation  of  the  lii^uor  submitted  to  treatment  by  pure 
lime,  before  the  addition  of  the  calcareous  salt,  is  then 
essentia],  since  bv  this  means  a  portion  of  the  calcareous 
•alt  which  would  be  oUwrnriae  lequiiedi  ia  leplaced  hy 
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the  cketper  material,  ttnac.  The  socnte  of  lime  precipi- 
tated is  separated  from  the  liquor,  waahed  with  water, 

and  decomposed  by  carbonic  acid. 

M.  Scheurer-Kesiner,  in  iiis  racmoir  *■  On  the  coinbus- 
tion  of  oil,"  presented  to  the  Academy,  states  that  his 
tL'scaiches  are  divided  into  three  parts :  (i)  chemical  study 
of  the  gas  resulting  from  the  combustion  of  oil,  estimation 
of  the  combustible  gases,  and  of  the  lampblack  ;  (2)  calori- 
metric  stndiea,  hcAt  from  the  combuutoo  of  oil.  relation 
between  the  chemical  compoaitton  and  the  calorific  power ; 
(3)  calculations  and  pra<!lical  results,  study  of  the  distribu- 
tion of  caloric  in  the  heating  of  steam  generators.  The 
himpblack  was  estimated  by  cniis^n^  a  ccrtai:!  \oIun;e,  50 
or  ioo  litres,  of  the  gascouii  [;r(i  iutti  of  combasliun  to  pass 
through  a  glass  tube  filled  wiih  .asbestos,  which  retair.s 
this  carbon  completely.  The  tube  was  afterwards  heated 
to  redness,  a  current  of  oxygen  passed  through,  and  the 
carbonic  acid  formed  coilcded  in  potash.  It  results  from 
the  analysis  of  the  gas,  that  when  the  anpply  of  air  is  in- 
•ufficient,  that  is  to  say,  when  the  easeons  prodn^  only 
MQtain  six  to  ten  per  cent  of  air  m  excess,  the  loss  m 
carbon  in  the  state  of  combustible  gas  represeDts  about 
«o  per  cent  of  the  carbon  of  the  oil  consumed,  and  that 

ll'.;>  Ir-ss  (l;n;inishL-s  tor.siucrably  v.  Iii  n  burnt  g.ises 
toiU.un  to  3u  txnt  uf  air  in  cxtus^,  bi;comir.g  then 
reduced  to  4  or  5  per  cent.  The  las';  of  hydrogen  is  more 
considerable:  it  oscillatefs  betwetr.  lo  nnii  20  p^r  cent  of 
the  hyilr^>^i;ii  tont.iinfil  in  liif  oih  and  clc-pcnds  k'ss  on  llic 
supply  ut  air.  In  fa^,  tiic  disengagement  of  hvdrngcn 
takes  place  by  distillation.  The  presence  of  acctylc-nc,  as 
well  as  of  other  hydrocarbons,  has  been  proved^  Man^ 
tables  of  analyvL:".  ucLur  in  the  memoir.  The  oil  expert* 
mentcd  s\  itli  was  that  of  Ro;ichatr.p. 

The  following  occur  .imonK  the  conclusions  to  a  i^ote 
"  On  the  chemical  harmonica,"  by  M.  Turquem.  Rela- 
tively to  the  form  of  the  flame,  tlirei-  cases  may  present 
themselves  ;  —  i  I.)  If  the  t'.anie  be  Ion;;  cnouf^li,  and  the 
current  of  air  ot  little  intensity,  the  vibratory  motion  does 
not  reach  the  base  of  the  flame  ;  examined  by  the  turning 
mirror,  the  refleded  image  presents  the  appearance  of 
m  continaous  sinusoidal  curve.  (3.)  If  the  current  of  air, 
and  consequently  the  vibratory  motion,  be  bqoi«  intense, 
the  flame  vibrates  in  its  whole  length,  oiid  ctB  even  become 
completely  extinguished ;  in  this  case,  with  the  turning 
mirror,  the  imaiics  of  the  flame  are  quite  distinft,  the  gas 
re-lif^hts  itself  by  reason  of  the  hstjh  trni:  : :  ature  reignint; 
.It  the  point.  (3.)  If  the  vibrator)'  nioUwj,  become  still 
more  intense,  t!icrc  is  observed  in  the  disengagement  tube 
a  little  reversed  (lame,  which,  seen  in  the  turning  mirror, 
alternates  with  the  external  flame  :  this  almost  excep- 
tional phenomenon  was  the  point  of  departure  in  the  thconr 
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To  ikt  EdUar  0/  the  Chtmical  Ntwt< 
;,—Tbe  Question  of  our  coal  supplies  must  interest 


eweryoM  who  has  the  prosperity  of  his  eoontiy  at  heart ; 
and  rrofessor  Jevons^  leAure  M  the  Royal  Inititution, 

printed  in  your  Jotimal  of  8th  and  15th  M.ny,  iscilculated 
to  produce,  if  not  fear,  at  least  thoughtfulness  for  the  future. 

it  seems  to  me  that  one  verj'  obvious  source  of  power, 
continuaHy  passing;  b(T;)rc  our  eyes  as  if  inviting  thought- 
ful consideration,  hiis  been  thrown  very  much  to  one  side 
as  unworthy  of  taking,'  a  place  heiidc  Meam.  i  refer  to 
water p-jwer.  This  nri>lL-i.t  may  h.i\e  been  of  little  con- 
sequence hitherto,  when  coals  were  so  plentiful  and  cheap ; 
but  now,  when  there  is  every  prospeft  of  coals  becoming 
both  iCMGe  and  dMtft  and  wbea  our  grawiog  knowledge  of 


the  conveitibib'ty  of  force  tends  to  render  the  cheapness  of 

the  first  power  cverj-thinq;,  and  dircdl  application  a 
secondary  matter,  this  neglcft  becomes  a  matter  of 

inijionance. 

Every  one  living  in  the  oeighbourbood  of  a  river  must 
be  struck  by  tM  vatt  MBOUnt  of  force  that  passes 
unutilised  down  the  river  course  during  floods.  Reckoned 
up  in  horse  power  or  foot  pounds  it  must  be  something 
eDonnotn  evea  in  our  soMUer  rivers.  Can  this  force  be 
uiitistd  ?  The  Dutch  bavtt  wrested  land  from  the  depths  of 
the  sea.  Is  it  too  great  a  task  for  the  English  to  hold 
back  the  winter  floods  from  the  ocean,  and  only  let  them 
out  after  jH  rfuiniin;;  their  alloted  task  ?  In  truth  this 
l;;i.s  been  chme  to  a  small  extent  already  in  our  various 
watiT  works,  and  I  would  su;;r;e.st  its  being  carried  out 
to  an  extent  worthy  of  the  energies  of  this  great  nation 
meeting  a  threatened  difficulty,  and  subduing  the  forces 
of  nature  to  its  own  use.  With  the  aid  of  the  capital  and 
enterprise  of  the  nation,  I  should  think  there  is  no 
scientific  difficulty  in  construOing  large  reservoirs  at  the 
sources  of  our  principal  manufacturing  rivers,  supple- 
mented, if  necessary,  liy  smaller  reseivotrs  along  titeir 
courses  at  suitable  points.  In  our  northern  rivets,  at  any 
rate,  lliere  are  many  natural  basins  which  could  with  little 
ditikuk^'  be  turned  into  reservoirs  capable  of  storinj; 
abundant  supplies  for  the  largest  manufaiftoJ  les,  an  J 
keepinj;  these  supplies  constant  during  the  whole  year. 
By  this  means  one  v;reat  objedion  tO Water pOWer, nundy 
its  variability,  would  be  removed. 

In  the  application  of  water  power  also  much  might  be 
done.  We  are  merely  on  the  threshold,  eo  to  aneik,  of 
our  knowledge  of  the  convmibility  of  force,  and  fbr  tlutae 
purposes  where  the  diredt  application  of  water  power 
would  aot  be  advantageous,  it  might  be  converted 
economically  into  any  other  force,  such  as  eleAricity  or 
heat,  without  making  an  impossible  demand  on  our 
scientific  skill, 

Mr  Jevont  lecnia  to  think  elearicity  can  never  supemede 
coal,  because  coal  it  likely  to  be  the  cheapest  soiavee  of 
dearicity.  but  if  ele^city  were  derived  from  water  power 

this  difticulty  would  be  removed. 

Were  some  such,  plan  as  I  have  sketched  adopted,  this 
country  would  be  in  possession  of  a  power  which  would 
last  while  the  sun  shone  and  rivers  flowed,  and  the  seats 
of  industry  would  not  be  the  plains  of  Africa  or  Australia, 
as  Professor  Je\ons  hints,  but  would  Still  be  in  "this 

cloud  ob«ctu«d  Isle*"—- and  because  it  is  cloud  obacwed. 

J  am  &c., 
W.  M.  DvKtuui. 


MISCELLANEOUS. 


DestrucTlion  of  Nobel's  Nitroglycerine  Manu- 
fa(ftor>'. — By  tfUi^ram  from  Stockholm  wc  learn  that 
Nobel's  nitroL;lyeerine  manufactory  was  blown  up  on 
the  afternoon  of  the  loth  inst.  Fifteen  persons  WOiO 
killed  and  several  seriously  injured,  nnd  great  deatmAion 
uws  caused  in  the  neighbourhood  of  the  works. 

Chemical  Society  at  Newcastle-upon-Tyne. — We 
hear  that  Mr.  R.Calvert  Claphamand  Mr.  Freire  M.arrico 
are  making  arrangements  to  establish  a  Chemic.i!  Society 
at  Newcastle.  7  here  are  a  co;isider.ible  nui:;ber  of 
practical  chemists  in  the  nei,;hbourhood,  and  this  move- 
ment will,  in  all  probability,  be  well  supported.  Such  a 
Society,  well  mann^ed,  cannot  fail  to  promote  the  ad- 
vancement of  pr.K  tical  and  theoretical  chemistry,  and  we 
trust  that  our  columns  will  soon  record  the  proceedmgs 
of  the  Newcastle  Chemical  Society,  in  addition  to  those 
Of  the  other  learned  Mdctica. 
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A  New  Lamp. — The  French,  who  were  always  <!ironf; 
in  "lamps,"  have  lately  brouffht  out  a  r.i..v  invention, 
which  is  said  to  be  as  brilliant  as  the  oxv-hydroj;cn  and  lime 
lights,  while  it  has  tliL-  recommendation  of  being  much 
less  costly.  Coal  gas.  intimately  mixed  with  air,  is  urged 
with  gentle  pressure  along  a  tube,  and  made  to  pass 
through  a  metallic  plate,  pierced  full  of  minute  holes.  By 
this  means  a  vast  number  ofjets  are  obtained,  which, 
adter  being  driven  through  a  nae  tissue  of  platimnn  wire, 
•re  lighted  in  the  ordinaiy  way.   The  platinum  Mon  ac- 

Siret  a  white  heat,  and  eives  out  so  brilliant  a  light 
tt  it  eaimot  be  supported  oy  the  naked  eye.  About  one 
metre  of  gas  is  consumed  per  hour.  It  is  called  the 
Bourbouse laxof.— Oil  Tru'.c  R-.h:.-. 

On  the  Means  of  Recognising  the  Source  of  an 
Alcohol. — The  source  of  an  alcohol  is  usually  ascertained 
by  pouring  a  small  quantity  into  the  palm  of  the  hand , 
and  allowing  it  to  evaporate;  as  the  alcohol  is  more 
volatile  than  the  empyreuma,  the  odour  of  the  latter 
reveals  the  origin  of  the  alcohol  when  the  evaporation  is 
almost  terminated.  But  this  process  is  veiy  imperfefi,  as 
the  alcohol  may  dissolve  fatty  substances  notn  the  hand, 
which  will  modify  its  odour.  It  is  better  to  operate  in  a 
glass  or  porcelain  capsule;  but  the  follow uic  i'lan  ss  still 
more  safe  : — Mix  the  alcohol  with  an  equal  quantity  of 
ether,  and  then  a<ld  a  volume  of  water  equal  to  that  of  the 
mixture.  The  ether  u;  .  olves  the  empyreuma,  and  carries 
it  with  it  when  separating  with  the  rest  of  the  liquid. 
Then  evapor.ite  this  ether  in  a  porcelain  capsule,  and  the 
residue  gives  the  cmpyrcumatic  odour  so  chara^eristic 
that  it  cannot  be  mistaken.  Rum,  arrack,  cognac,  potato, 
or  wood  spirit  mtnr  thus  be  easily  distinguished.  The  test 
only  occupies  a  few  oiinntes ;  but  redified  ether  must  be 
employed,  as  cotDmmi  conmercial  ether  also  leaves  an 
odourotis  residue  on  evaporation.— Nnre  GewtrbiiUttUr 
aus  Kurhfsscn. 

Dinner  to  Mr.  Watts.— On  the  15th  instant  a  com- 
plimentary dinner  was  given  at  the  Freemasons'  Tavern 
to  Mr.  Henry  Watts,  F.R.S.,  by  several  of  his  friends  and 
coadjutors,  in  celebration  of  the  completion  of  his 

Didionaiy  of  Chemistiy."  The  chair  was  taken  by  Dr. 
Odling,  and  there  were  also  present  Dr.  Rncoe,  Dr. 
Ottthne.  Mr.  Hanbart,  Prof.  Gary  Foster,  Dr.  Atkinson, 
Mr.  F.  Field.  Dr.  H.  MOller.  Mr.  David  Forbes,  Mr.  A.  P. 
Price,  Dr.  M.  Foster,  Dr.  Russell,  Dr.  Gilbert,  Dr.  Red- 
wood, and  some  others.  Mr.  De  la  Rue,  Dr.  Frankland, 
Mr.  Abel,  and  Mr.  Greville  Williams  were  unfortunately 
prevented  from  attending.  In  proposing  the  toast  of  the 
evening,  the  ehairman  remarked  upon  the  advantages 
which  occurred  to  chemists  from  their  having  compressed 
into  five  goodly  volumes  an  accurate  abstract  of  the 
immense  mass  of  chemical  knowledge  which  had  gone  on 
accumulating  Up  to  the  present  time,  and  he  complimented 
Mr.  Watts  upon  the  thoroughness  and  conscientiousness 
with  which  this  part  of  Ids  bbonrs  had  been  performed — 
that  he  had  not  been  content  with  giving  crude  ahstrads 
of  scarcely  more  crude  material,  but  had  podaced  a 
complete  system  of  singularly  well  digested  abstraAs, 
bearinfj  upon  them  the  stamp  of  his  own  individuality.  The 
chaii  inar.  further  observed  that,  in  addition  to  its  being  a 
storehouse  of  carefully  abstra(5led  knowledge,  the 
diclionary  was,  in  addition,  a  coliciJ^ion  of  high-class 
treatises  upon  all  subjcds  of  great  chemical  interest ;  and, 
although  many  of  these  treatises  had  been  contributed  by 
friends  and  associates  of  Mr.  Watts,  who  had  been  glad 
to  support  him  in  h:s  arduous  unik-rtakin^,  others  of  them, 
and  these  not  the  least  ineriloriou.s,  were  the  work  of 
Mr.  Watts  himself,  and  gave  evidence  alike  of  bis  ex- 
tensive knowledge  and  dear  philosophical  conception. 
The  health  of  Mr.  Watts  was  then  drunk  with  much 
tnlfaariasm ;  other  toasts  fUlowed,  including  "  Success 
to  th«  If  cssis.  Loncnums,"  and  the  party  broke  up  after  aa 
•vcnia^  of  Boeb  enjognotnt 
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Journal  hit  PraktUeht  Chmit, 
Not.  sj-M-  '867. 
0.  Rosi,  "On  the  Prepar»tion  of  Crystalli&ed  Bodiei  before  the 
Blowpi(>c  I Coiitinualicnj.    On  the  llch;r.  ioui  of  Titanic  Acid  lowanls 
Borax,  and  on  the  I'reparatson  ot  Kutilc  and  Amurphous  Titanic  Acid. 
On  the  nchaviour  of  (Jiidrt  of  Iran  towards  Borax,  and  on  the  Pre- 

Earalinn  of  Crv  ttalliscd  Hematite  and  Magnetic  Iron  Ore.  On  the 
lehaviour  oi  Titaniferous  Iron  Or*  towards  Borar,  and  on  the  PrC^ 


paratian  of  Crvitalliscd  Titanifcrous  Iron  Ore  and  Tiunifctous  Mag. 
nctic  Oxide  of  Iron.  On  the  Preparation  of  Katilc  by  I'uaing  Tttunc 
Acid  and  TitanUaiaaa  hen  On  wtth  FlMsptaaicef  Soda  f-^ 


R.  HsaHAMM,"  Answer  10  C.Marignacla  Rcmatki*  on  tfee  AnllMi% 

Researches  on  the  Atomic  Weight  of  Niobium  and  Ilmcnium.  Ob 
Kcwdanikitc,  a  new  Nickel  Ore,  and  on  the  Extraction  ui  Nickel  I 
that  Mineral."    V.  vuh  Kooeu  "  On  Glaucodole  from  Hak 


Sweden."  Hrknixo,  "  On  the  Theory  of  the  Removal  of  SuliAiir 
from  Gas  by  Oxide  of  Iron  and  of  the  Revivification  of  the  lame." 
H11.OER.  "  On  the  Chemical  Composition  of  the  Shell  and  stime  soft 
Parts  of  living  Drachiopods."  A.  I'liotHOK,  "On  ihc  Identity  of 
Hydrocarotine  and  Cholcstcrinc"  A.  £.  NoROENaxoLD,  "  On  tlM 
Selenium  Mineral  (rum  the  CuffHt  Mionof  Sbflienui,  Uths 
vincc  of  Calmar,  Sweden." 

No.t.  im. 

A.  MtJLLsa.  *'  On  the  Oialytic  Solutioo  of  Casdns  and  Starch."  A. 
CL*i>a» "  On  the  Behaviotw  e(  Acroteino  tawards  Hydnin  «f  PMash* 
CoetilntiOBS  10  tlw  Knowlsdgs  ol  Oaanille  Add." 

Dinglcr'a  rolyttckniuhts  yournal. 
No.  3.  I84>3. 

A.  Ott,  "On  the  Praparation  of  Phcnic  Acid."    H.  PBiierz,  "On 
the  Detection  uf  Butyrit;  Acid  in  Glycerine,  and  on  its  Separation  from 
that  Substance."  A.  SrAx,  "  On  G.'C.  MitUncr'a  Ueihod  U  Bstimaiintf 
Nitiie  A«id.'*  * 
AHmtietdK  Gimi$  CMt, 

February,  |«68. 

A  n'AnHnwAR,"On  the  Deposiii  of  Phosphate  of  Lime  at  thi 
Island  of  Sombrero,  Antilles."  Srosa.  "On  the  Use  of  Oxide  of  Chro. 
mium  for  Polishing  Steel."  ZtBOLSn,  "A  Substitute  fur  Ani.-nal 
Charcoal."  ScHNKiDtK,  "  A  Method  of  Purifying  Coal  Gas  by  means 
ol  Iron  Filinfcs."  GuMUol.o,  "A  Modification  of  Uoussincault's  Pro- 
cess for  Manufailurinu  Oxyi^cn  and  Nitropcn  by  pauinj;  a  Current  of 
Atmospheric  Air  over  Caustic  Bar>ta  "  Sciiwabz,  "A  Pruccs*  fur 
Ma-nulaituring  Seltzer  Water  from  Ciitunaic  i  |  Ma^ticsia  without 
the  Use  of  an  Acid."  Picakd,  "  A  I'rucess  fur  Extra^tmg  Urease 
frum  Wanm  Lcntber."  AnaaanM  and  Bosuqds,  "On  -"n-frtT-it 
PhospheniB  boss  Beaas  by  ocmm  of  StUsa  and  fMmdsd  Chai^ 
coal." 

CotupUs  Rtniui, 
XIarch  2,  186S. 

Jrarra «  On  tlM  Balimation  cf  Tartaric  and  Malic  Aaid  to aMSBB 

or  Iron,  Aluminiam,  Mani^anese,  dec."  J.  Pbrsonxb,  "Cbeueal 

aearchcii  on  the  Composition  cf  Roasted  Coflee."    OcaCKAMN,  SSN.^ 

"  On  t).''  \  [.  .iiKt^  t)iU.  Luntj  ^cd  in  Brandy.— Contributions  M  tfw 
Knowledge  of  Iodide  at  Potas'ji  jm  and  some  other  Iodides." 

March  9,  1&68. 

H.  Oevillb,  "  First  Memoir  on  the  Physical  Properties  snd 
Calorific  Pawr  of  Patroteum  and  other  Mineral  Oils."  Fitsao,  **  On 
the  Dilatation  of  ParafRn  and    Naphthaline."    K.  ftmT  SM 

Tkkrkii..  "  On  a  ceneral  method  for  the  immediatp  .^na!y«i»  of 
Vc.i;i:lj|ilc  Tissues."  A.  I'AvcN.  "On  the  Propertir-.;  nnd  on  ihc  Ex* 
trw^lionof  Diaatasc."  A.  W.  Hopmann,  "On  the  Member  of  the 
Swiss  which  corresponds  to  Beiuoie  Acid."  Isnard.  "  A 
Datimining  the  Equivalent  of  Aluminium."  Becmamp, 
'*  On  Ihn  FSSftottic  Fermentation  of  Succinic  and  Malic  Acid." 

JfSMMIirddM  4*r  Kenigliek  Prtuuitckm  Akadtmu  dtr  WisuM' 
tclUrfttHtu  BtrtiH, 
Novdntcr.  iS^. 
Il  "On  the  Composition  of  the  Salts e< Pilledfc Addi* 

Arthivtt  dt*  Scituceu 
Febrnaiy  is>  tMB, 
IfMMKae,  *^  lbs  ttodoAion  nr  NMisBB  sad  Taalafana  Cass* 

February,  1868. 

R,  FiTTic,  A  KuBRicn,  end  T.  Jike,  "On  the  DeeompoaltiM  of 
Camphor  by  Chloride  of  Zinc  in  Fusion."  J.  H.  Faton  and  R. 
FiTTio,  "On  the  C^-anogen  Compounds  of  Manganc  r.  '  O.  Malis, 
"On  UixlulLitic  Acid. — Contributions  to  the  Knowledge  c  f  Camphor. 
H.  Hlasiwlt.;  and  A.  GRAtow  si;r,  '•  On  the  Dccomp.iMii  jn  of  Cam- 
phoric Acid  by  Caustic  Potash  in  Fusion."  \V.  Hi  iNir,  "  On  Ih« 
AftJ  'n  III  IndiJe  ol  Kthyl  on  Glycol  Compounds  anrf  Di.'iacrl.imidic 
Aci  ■  C'lmp  iunrts,  ar.d  on  a  new  mode  of  formation  of  I)i<:tliylt;lycocol 
and  Ethylglycolamidic  Acid."  C.  HcRRM.tNN,  "  On  the  Constitution 
ofFcifocyanidsof  CadnioB  sad  Polasitiiat.^  A.Ct.AUs,  "Oniits 
RsdnaionofOiaBe  AcM." 


«  See  3«mud/ir  FnMith€  Chmlt»  veL  ni,  p.  4>|. 
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/CnmcAL  Ntwt 

1    June  19,  186S. 


PoggenderiTt  A  nnaUn  ,Ut  Pkytik. 

No.  I,  iiviS, 

A.  FoMTKR,  ''  An  account  of  some  Methods  of  Prepuing  Pbo«- 
fluorescent  Compounda."  T.  Wimmbi.,  "  On  the  Meltrng  Aiats  of 
rati,  and  on  their  bchai-iour  daring  SoUdificatioD."  CTScmiLTir, 
"  On  the  Cnnxtitutiitn  nf  the  Sulphates."  C.  VoR  HaOU,  **(h|thc 
Mvdratc't  o!  the  D:<Mc  .Sulph;itc  •  (  CadBdaM  Ud  PMMk."  W. 
\VsiiMlCKE,  "  On  Cjilding  (jlm  Specula." 

BwOilim  it  U  SocUti-  IndaiirUllc  4»  Mmlkmut. 
VtbtuMty.  1868. 

A.  ScnstjaBii-XssTiiBB,  "McmcSr  m  tb*  Bxiraftlaa  vt  Mphar 
{rom  Soda  WcMc" 

PATENTS. 

Coannnoicated  by  Mr.  Vacohan,  F.C.S.,  Patent  Agent,  n.  Chancery 

I.anc,  W.C. 

GRANTS  OF  PROVISIONAI.  PROTECTION  FOR  SIX 
MONTHS. 

346J.  S.  Pcrlrins  and  W.  SmcUie,  Gorton,  near  Manchester,  "  Im- 
provements in  the  manufacture  of  malleable  metal  of  a  steely  quality, 
par^from  Bciscmcr  "  scrap  "  or  other  Ucascmcr  metal."— December 

''«499.'  L.  Rose.  Leith.  N.B., "  Aa  iipiBved  wadecf  pietiiiiiHTeKe- 
tablc  juicci,  "— I'rcembrr  0.  18^7. 

i^ij.  .\  M  C:ark,  Chancer>'  I.ane,  "  An  impnivcd  process  for  the 
produftion  ot  tin  sn  as  to  render  it  app!i:ablc  for  cii.\tini;  mrtals,  and 
NT  Other  i^urposcs." — A  communication  from  J.  Fcuquicres,  Boulevart 
St.  ilirtin.  Pans  — December  11,  18*7. 

3542.  li.  K.  Sintienich,  Duke  Street,  St.  James's,  Middlesex.  "Ira- 
provemenlit  in  the  treatment  of  Kuitn  petcha,  imha-rubbcr,  Hon- 
duras gum,  and  the  other  allied  i;ums,  for  toe  production  of  «  prepara- 
lioa  or  pteparations  applicable  as  a  varniah,  ctmmt,  puMtOUm,  waic  r 
md  air-proof  material,  and  fornther  pnrpoaca.*^A  eomnraiiisatlon  from 
D.  Reed,  New  York.    Drcemhcr  ij,  1M1.7. 

3S59-  J.  Harttrt.!'.  c  .,  .Vpplcton-witliir.-Widnc,  l  ancaAbiCf '*  Im- 
provcroents  in  the  manufac^ture  of  soda  and  potassa." 

3S3&.  A.  M.ClMfc,rtiawij>  I  iinot**  Improyaaieata  ia  the  crtrafHon 
of  ammonia  ftom  fcmcatrt  mJ  olfctr  liQBidi.  and  to  the  reftneration 
of  the  aganiB  oicd  in  aaefc  eitnftiati.'*— A  eonmunicatioa  frooi  A. 
Coate  and  L.  T.  Da  Raaaagr.  Boakvart  St.  Martin,  Paria.— Oeeanber 
14. 1867. 

jjSi.  W.  Huakisaon,  jun.,  Swinton  Street,  Gray's  Inn  Road,Mirldlr- 
aes,  "  Improvements  in  the  manufacture  of  bicarbonate  of  potash  an;! 
aoda."— December  16, 1867. 

3653.  F.  A.  Abel,  Woolwich,  Kant, "InpfoamMBla  tatbepradaftion 

of  explosive  compounds." 

3(»J7.  A.  M.  Clark,  Chancery  Lane, "  An  imprOTedcolriurinf:  n  ntter, 
ehieiy  ■PP''>;*'''*  fur  dyeing  and  printing  purposes."— A  cominunica- 
Itonnvm  J.  T.  Coupier.  Boulevart  St.  Martin,  Paris. 

•Ms-  J-  Addie,  Coatbridge.  Lanarkshire,  and  P-  Kolm,  West- 
IBinster,  Middlesex,  "Improvements  relating  to  bUst  and  cupola 
furaaLCB." 

3667.  0.  J.  Ilindc,  Wulvcrhampton.  Staffordshire,  and  T,  C.  Hinde, 
Ynispenllwch,  near  Swansea,  Glamofmnahire,  "  Improve««Ma  to  the 
aaannfaAure  of  iron  and  ateel,  and  ia  uirnacea  and  apptuatua  nacd  in 
tbe  said  m.tnufaaura."— DaGflnibcra4,iM7. 

iw    1  whitwell,  Stodaott-oii-Teca,  "Impcweinenta  la  liiHiacef..' 
'January  ti,  1868. 
91).  J>  H.  Johaaon.  Lineetnla  fas.fMdii  MMdtaaas,  "Inprore 
ncnta  in  fernaees.  '— A  comnramcalion  from  H.  Rom.  Pitubnrch 


from  H.  Rom,  Pituborgh. 

ijvHilhainj/ttin  lii.iluiriK'^.  Clianccrv  Lane,  "An 
improved  mode  of,  and  apparatus  fur,  extracting  and  coodcnainc  the 
volatile  portions  of  ores.  —A  communication  fraoi  F.  Forahala,  Sun 


AlleKheny,  Penn.,  U  S  A.-  Januarv  ir,  if/,^. 
493.   \V.  R.  Lake 


Francisco.  Califumia.  U.S.A.— Fabritary  13.  iMS. 

T.  Jobnaon,  RaBcam,  Chaahira,   iwpiweinantt  ia  treatii 
ores  to  obtain  coppar  thantom,  and  in  ovapomtinf  brinek'^March 


73«- 


1861 

759.  W.  Hunt,  Castleford,  Yorkshire,  "Improvements  in  treating 
certain  compounds  of  copper  and  iron,  and  in  utilising  residual  proi 
dMfta  obtained  ia  healing  compounds  of  copper  and  iron."— March  3, 
1868. 

785.  J.  Houston. Gla!gow,N.D.,"lmnrovcnicsUtBtl»eniaBa(aAure 
01  ooUposite  candles,  and  in  the  Wifhlnrty  OC  appaintlB  aatplojrcd 
tbarain."  -March  b.  i»ti». 

too.  C.  Attwood,  WoWaihwni  I>m1nhb»  **  Inpnivoaieata  in  the 
prodaAion  or  manufaAnra  of  itaol  and  iion  of  a  ateely  ehaiaAer."— 
March  10.  iH.!>S. 

8  ii.  \V.  K.  Newton,  Chancer)-  Lane,  "  Improvements  in  the  manu- 
facture cf  illuminating  gas  in  the  distillation  of  hydrocarbon!^, 
and  the  maidng  of  jaaOQua  fuel  for  beating  purposea."-— A  com- 
munication Croat  L.  Slcveaa,  Washioirton,  Colambia,  U.S.A.— March 

IC,  lS63. 

gzj.  B.  E.  R.  Newlandt,  F.C.S.,  Charlton,  Krnt,  "  Improvements 
in  treating  and  ubtaininij  produAs  from  spent  oxide  of  imn  which  ha^ 
been  used  in  gas  works  or  othcrwiie.  to  icparate  sulphur  fiom  kulphu- 
relted  hydrogen,  and  in  the  parificatioa  of  aniphur  obtained  from  ^uch 
I  of  iron."— March  i3.  iWiS. 

J,  H.Johnson,  Lincoln's  Inn  Fietdi,  Middlesex,  "  Improvc- 
I  in  the  manu(afti;rc  of  cast  steel,  and  in  furnatrs  tn  be  cmrl' ".  cd 
thaiain,  which  furnai:es  arc  .-.Iso  art  l'^iblc  to  Iht  rcmillin;;  m  , 
Cenerally." — A  commumcatiun  from  F.  Lllcr&hauscn,  Otiau  a,  Canada. 
—March  30. 1868. 

1130.  J.  H.  Johnson,  Lincoln's  Inn  Fields,  Middlesei,  "Improve- 
■tat*  ia  tb«  ma&nXaftnra  of  caat  itael  and  malleable  iron  fton  caat 


iron,  and  in  the  apparatus  or  means  employed  therein."— A  cora- 
municativ^'n  from  F.  Kllernhsuien,  Otuua,  Canada. — April  3,  186S. 
1 137.  M.  Cochrane,  Middlesbrougb-on-Tees,  Yorkshite,  "  Improve- 

T3a3.''^'1PMMifv*l£nMS!ua|!^wnf'i  "Itapioveaaaata  ia  tbo 
manufat^ure  of  nf  India  iwlbart  mtta-p«icba«  hnlattt 

fit'-x  inc,  '  !  J  panBa  or  vagetabia  oUa,  and  vagBtabla  ibra."— 

April  I  J,  ibOS. 

1137.  II.  Cochrane.  Middlesbrough-on-Teaa,yoihiUMb'*l 
ments  in  blast  fnmacea."— April  4, 186B. 

It;--  J  -  Radciific.  Cooaett  Inn  Wocha, Onihaa,  '   .  

in  processes  and  mcaiM  employed  la  the  naanlhAwc  of  inm  aad 

steel."— April  iS'iS. 

II f  I.  J  J.air.t:i,  F.libwr  Vale,  Mcir.--nclh«,h.ie.  .ind  T.  Jo!ic«,  G  jMlon, 
Monmou-.hshire,  "  Improvements  in  toe  monutacture  ot  iron  into 
semi-steel  or  steel." 

1184.  W.  E.  Newton,  Chancery  Lane,  "  Imprtwements  in  the 
manufaAure  of  salts  of  soda." — A  communication  from  J.  M.  Gattman, 
New  York,  U.S.A. 

1187.  V.  Gallet,  Lavausaean  de  Benaasais,  Viennc,  France,  "  Im- 
provemcnta  in  tha  maaufaAvra  ol  alaal*"— April  t,  tBSt, 

t  !<}',.  A.  H.  Still  and  D.  Lane,  Corit,  "  Improvcncata  la  the  naaa> 

faffuTi-  nf  i;.t;."-    April  '>. 

u:.'.  T  I  iir"i!i  r,  St:r.nh.-i:-,  Surrey,  "  Improvementsin  the  manu- 
facture of  I. ornpi  und;.  of  iiidia  r  libber,  Rulla  ptrchi,  batata,  parkcsinr, 
solid  p. Lr.irnn  01  vegetable  oiU,  and  vegetable  t;brc."— April  ij, 

I.NVL.MIUN  PKOTKCTKD  ISV  THE  UKI'OSIT  OF  A 

coMn  i  'i  i:  sri  cii  icATlON. 

1167.   A.  L.  IloUey,  Harrisburgh,  U.S.A.,  "  Improvements  in  the 
taaamAaraof  iron  and  atoel."— Recorded  April  7, 1868. 

NOTICES  TO  PROCEED. 

tt^Ob  tt.  VSiL  Unnhaai^  lfiddlaiaii«  Iniprovcnuata  in  the  manu- 
faam«flri>tiflaalBaattrt.''—Patltiee  recorded  November  iB.  1B67. 

:12H8,  BMOMsa  C.  de  Ijivenant.  Brixton  Road,  Surrey,  "  Improve- 
:tu  :sts  falCOaUag  mcLals  and  metaKi^  aiiulcs  tor  the  purpose  uf  pro- 
tecting or  preacrving  the  same  from  oxidation  and  decay,  also  >n  the 
materials,  machfaMqr,  aad  appaiatua  la  bo  ■■piofad  thaiaiai'^— Nov. 
20, 1S67. 

piii*.  P.  Salmon,  Great  Smith  Street,  Westminister,  Middlesex. 
"  Improvements  in  the  manufaflure  of  gas,  and  in  the  treatment  ana 
application  of  such  and  other  gases  for  cooking,  w  anning,  lighting, 
generating  of  steam,  and  other  purpo»x,  combined  with  their  uae  aa  a 
motive  power,  previous  tu  being  bui  tied  or  consumed,  and  improva* 
ments  in  the  apparatus  for  these  purposes."— Noveaiber  aii  S86». 

3340.  J.  P.  Smith.  Glasgow.  "  An  improved  node  of  COatlacaad 
uniting  melala  with  metals," — November  ii'i,  i.yij, 

53613.  H.  F.  Gardner,  liosti  n,  U.S.,\.,  "  impt  viment.i  in  the  meant 
of,  and  apparatus  lor,  treating  mctal«  and  jr-.incnis  ir.  ufdei  to  pro- 
duce thciroxides  or  other  chemical  or  mechanical  combinations,  and 
to  separate  metals  from  their  ores  or  fnm  their  allnvB."  .\  cnrnmiini- 
cat  inn  from  /,  A.  Willard,  Iloston,  and  \V.  G.  .\d;itTT,.  Fr.inlslir.,  M 
U,S,,\.— Niivcmtvcr  .'7.  iH/r*. 

HOTES  AKD  QUERIES. 

Cant  Porcelain.— In  Bnaiferla''Si!c\ "  I  am  happvtobaAUctQ 

alT  :d  him  the  information  he  wants.  Some  specimens  of  this 
material  were  exhibited  before  the  last  meeting  of  the  American 
Pharmaceutical  Association,  and  the  iBode  of  manufa^ure  described. 
I  quote  the  following  from  their  proceedings:— Hv  a  fusion  of  i  part 
of  cryolite  with  from  2  to  4  of  pure  tilcx.  a  beautiful  glass  ia  formed, 
*u!M:ept;biC  of  nuiiiM  itid  p^iUhh,  and  cap.ible  of  beinc  manulaC^ured 
into  an  encless  <  r  •.  ;  -•r  - :  ;  1  :in  ■'.  ■"'■"n.i mental  .Trtii-le  j,.  and  probably 
many  utensils  for  chemical  anti  pharmaiciitical  usewill  be  made  <il  it, 
,\  company  has  been  operating  in  Philadelphia  for  SORM  time  pa>.;,  un 
un  i  spt-rimcnial  stale,  entitled  the  "  Hot  Cast  Piwcelain  Ccm;  any." 
1  he  tc^ii'.li.  ha\c  been  so  saiiifjLlory  lluit  they  have  nvw  tat  in  a  I  j:  .;e 
cilablishment.  and  will  be  prepared  t  >  carry  on  the  manufacture  q::itc 
cstenaiv-cly.  The  cost  is,  at  present,  from  lu  to  20  per  cent  higher 
lhaa  erdiaaiy  lliatglaaa.  Ti»e  waia  aeewa  ta  hi 
glaaaa— pNAKifAceirrmv  


TO  CORRESPONDEWTS. 

Dead  Oil.~\  corrcspondcDt  who  wrote  about  dead  oil  Ia»t  week  is 
informed  that  several  communicatioas  are  waiting  for  bim  at  our 


A.  X}(rk.— Medleek^  Wsnlphite  of  lime  aoletiofl  foar  be  oblmined  of 

the  manufaiSurers,  Messrs.  Hailey  and  Son,  Wolverhampton,  nr 
Lawrence  I^oundity  Hill,  London,  L.C. 

/'Kirrf.— A  correspondent  who  enquires  on  this  subjed,  but  {iva 
no  name,  is  informed  tbst  no  infimnation  oa  the  aali{|aft  Mined  ia  at 


present  in  our  poasesaion. 

T.  n.  AraA— The  number  afthe  Tteluultgkt  ahali  he  t  

A .  A  .— A  sanpie  of  tMaaoic  acid  ia  waitiag  fiw  thia  camapeeidcat  at 

our  office. 

Ci>mmiiB«ra<if><ii  kaie  I'tcn  rccnvti  from  H.  Porter;  fl.  P. ird  ; 
C.  GreviUe  William*.  F.K.S. .  J.  Attfield  (with  enclosure);  T.  dI 
Read.  Montreal;  McDougall,  Bros.;  I>r.  Odling.  I-.K.S. ;  H.  W. 
Whiteman,  U.S.A. ;  J.  A.  Wvkes  ;  J.  Harrow;  A.  McCellocI)  (siilk 
rndo<i'..re':  A.  Deck;  T.  Winter;  Dr.  I".  C.  Calvert.  F.R.S. :  H. 
Srv.  ard;  K.  U.  Ward;  J.  Parncll  (with  enclosurel;  Kev.  A.  Kipg 
I  with  enclosure) ;  B.  Dolby ;  C<^imi;ih,  liros. ;  W.  Darling;  J.  C  Lcc 
(with  enclosure);  E.  Wheeler,  jun. ;  C.  J.  Ellani  (wiU  aacloaure): 
L.  Demnth  (with  enclosure) ;  Sir  Charles  Taylor;  X.  (with 

«i««);A.G«r(«Ut«i.««,  ^'•^•^bigitized  by  Gopgk 


Cnwicu.  News,  \ 

Jtinr  1'-,  li^f.^.  I 
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OBSERVATIONS  ON    FERRIC  HYDKAlll. 
Br  Prafcnar  ATTPIELD.  VhXi. 

fxancnoir.  notioed  in  the  Chbhicai.  Nswi  of  Jtme  12 
u  hwb^  keeit  recently  prceeatad  to  dw  AcMemy  of 
Scienee*.  M.  Jeannel,  in  alluftion  to  the  bSt  that  ferric 
byibate  is  not  always  soTuble  in  tcids,  states  that  the 

.ncomplete  solubility  is.  in  hi=i  opinion.  genL-rnlly  (!i:c  to 
the  influence  of  traces  of  sulphates.    He  sa\  s.  accordins; 
to  the  Paris  correspondent    of  tl'.e  Ciikmilal  Nr.ws, 
•'sefqoioxide,  precipitated  froin  the  p«;rsulphatc,  is  always 
to  i  certain  extent  insoluble,  or  yields  unstable  salts  ;  the 
same  is  the  case  with  the  scsqutoxidc  precipitated  from 
the  pezchtoride,  when  this  has  been  contaminated  by 
sdphuric  acid,  or  equally  when  the  alkalies  employed  as 
ficcipitants  have  been  so  contaminaledt  or,  finally,  when 
die  ferric  hydrate*  precipitated  from  pwcaoltttioiuby  pure 
alkalwi.  haa  been  washed  with  common  water."  This 
explanation  does  not  accord  with  my  experience  of  the 
properties  of  ferric  hydrate  and  oxyhydrates.    Firstly,  in 
England  the  ferric  citrates  and  tartrates  used  in  medicine 
are  saccessfully  made  in  large  quaiuiiies  by  dissoUins; 
ferric  hydrate,  prepared  from  ferric  sulphate,  in  solutions 
of  the  re<(pe(5tive  acids  and  acid-salts;    Secondly,  I  have 
frequently  seen  moist  ferric  hydrate  perfectly  dissolve  in 
solutions  01  acids  or  acid-salte,  even  though  the  precipitate 
has  been  washed  with  common  water  containing  sulphate 
of  calcium,  a  final  waifaing  with  distilled  water  having,  for 
trarions  reaaoftt,  been  B^eOed.    Thirdly,  I  have  often 
noticed  that  pofe  fettle  hydrate*  aoluble  when  freshly  pre- 
cipitated, becomes  jmperfeAly  so  if  long  kept,  moist  or 
dry.   It  is  true  that  when  alksll  is  added  to  solution  of 
ferric  sulphate,  instead  of  the  latter  to  the  former,  an  in- 
wluble  oxysiilphate  is  precipitated,  and  a  similar  com- 
pound may,  possibly,  be  formed  under  other  circumstances; 
but  ferric  hydrate,  properly  prepared  and  fairly  washed,  is 
readily  soluble  if  only  it  be  used  in  the  moist  and  recently- 
precipitated  condition,  with  a  solution  of  acid  or  acid-salt 
which  is  not  too  weak,  and  the  mixture  be  not  boiled  or 
e\-en  strongly  heated  for  any  considerable  length  of  time. 
The  fadl  is  that  ferric  hydrate,  even  though  kept  under 
water,  decomposes  after  a  time,  or  more  quickly  if  heated, 
Iflsing  the  elements  of  water  and  bccomii^  an  mi^^iiyixzte, 
a  body  insoluble  in  weak  acids  and,  also  anhhe  ferric 
hydrate,  incapable  of  ading  as  an  antidote  to  arsenic, 
that  is,  incapable  of  forming  ferrous  arseniate. 

It  may  be  useful  again  to  draw  attention  to  the  decided 
alteration  in  properties  which  ferric  hydrate  iipontaneously 
undergoes  when  exposed  beneath  the  surface  of  water  or 
when  boiled  with  water,  as  e\  ide-nce  that  this  substance 
(FejfiHO)  is  a  true  analogue  ol  hydrate  of  sodium 
(NaIiO)»  Ac,  and nota  hydrous  ferric  oxide  (FejO  vsH^G). 
hitttoio  reasonable  to  suppose  that  in  acquiring  new 
properties  ferric  hydrate  becomes  changed  to  new  com- 
pounds than  to  consider  that  the  changes  result  from  the 
loss  of  a  portion  of  w  ater  alrendy  existing  as  water.  He 
tween  ferric  hydrate  |I-ei6II0|'  and  ferric  oxide  (l'c^()_j) 
there  would  appear  to  be  several  oxyhydrates,  anal\  •ics, 
&c.,  of  most  of  which  have  already  been  given  in  the 
Ckbmical  NewB  (xvii.*  56)  by  Bniah  and  Rodman. 

I.  Fe4  TzHO. 
a.   Fe.  O  loHO. 

3.  re4  0,  sHO. 

4.  I'e^Oj  6 HO. 

5.  1-040,  4HO. 

6.  Fe4  0j  iHO. 

7.  Fe406 


In  the  above  formulae.  No.  i  represents  two  molecules 
of  ferric  hydrate ;  Church  found  a  stalactite  of  true  ferric 
hydrate,  native,  in  Cornwall,  and  Wittstcin  gives  a 
similar  formula  to  fresh  artificial  ferric  hydrate.  No.  2  is  the 
only  oxy hydrate,  in  this  scries,  still  unknown,  unless,  indeed 
Haughton's  Kilbride  mineral  contains  this  body.  No.  3 
is  htowaijon  ore  from  the  Hiittearode  Hart^.  No.  4  is 
the  formula  of  a  Umonlte  and  of  artificial  ferric  hydrate 
altered  by  age — described  by  Wittstein  as  having  a 
cr^'stalline  strudlure.  No.  5  is  the  mineral  gothite,  and 
also  the  dried  oxvhy  drate  commonly  used  in  pharmacy. 
No.  6  is  tufgite,  hydro  bxmatite,  or  the  mineral  from 
Salisbur>',  Conn.,  analv  sed  by  Brush  and  Rodman.  No.  7 
represents  two  molecules  of  ferric  oxide. 


ON  THE 

RESOLUTION  OP  THE  SOUNDIMO  FLAME.* 
By  rraf.  PKANCIS  H.  SMITH. 

By  those  who  have  no  mirrors,  lenses,  or  revolving  appafa> 
tos,  and  who  find  a  difiicul^  in  properly  moving  the  eyes 
to  and  fto  before  the  fiame,  the  intermittent  eharader  of 

the  latter,  when  sounding,  may  be  exhibited  by  simply 
shaking  a  chalk  crayon  near  it,  and  noting  the  marked 
change  a5<;umed  in  the  appearance  wben  the  flame  poMcs 

from  silence  to  8ong. 

With  a  revolving  apparatus,  however,  tlie  fono\vin<;  form 
of  expi'riment  will  be  found  satisfaclory: — To  the  margin 
of  a  blackened  disc  of  cardboard  was  cemented  a  silvered 
glass  bead.  This  was  set  into  rapid  rotation  in  a  dark 
room,  and  in  close  proximity  to  the  fhune  in  tiie  glass 
tube.  While  the  flame  was  silent,  there  was  presented  to 
the  eye  fixed  upon  the  revolving  bead  a  complete Inminooi 
circle,  which,  when  the  flame  began  its  song,  was  broken 
up  into  detached  beads  of-  light.  By  increasing  the 
velocity  of  the  disc,  these  brilliant  points,  or  lumps,  were 
reduced  in  number,  and  stretched  into  separated  luminous 
arcs.    The  tube  used  was  3  feet  long,  and  it  was  found 

f possible  to  secure  such  a  speed  as  to  have  only  five 
uminous  arcs.  If  the  revolvint;  mechanism  be  furnished 
with  a  counter  or  register,  like  the  syren,  we  have  here  a 
simple  and  ready  method  of  determining  the  number  of 
vibrationsper  second  of  a  sounding  flame.  For  this  pur* 
nose  die  bead  should  be  light  and  the  disc  small.  For 
iedure-room  illustration  the  silvered  halt  should  be  large, 
so  as  to  give  a  larg^er  image  of  ^hit  flame  and  a  more 
vohuninooa  bright  cirde. 

To  Illustrate  the  use  of  the  method  suggested  above, 
let  mc  cite  the  following  measurements: — Employing  a 
glass  tube  3!  feet  long,  with  an  average  diameter  of  nearly 
I  ] ,',  inches,  and  keeping  the  bead  whirling  so  as  to  present 
five  stationary  luminous  arcs,  the  first  and  second  observa- 
tions gave  each  isyS'S  rotations  of  the  disc  in  43  seconds. 
The  third  and  last  gave  2014-8  rotations  in  56  seconds. 
Giving  to  each  observation  the  same  weight,  we  have 
182*2  vibrations  of  the  sonorous  flame  per  second. 

The  syren,  applied  to  the  same  problem,  gave  1777 
vibrations  per  second  ;  but  it  must  be  added  that  I  finnd 
it  impraOicable  to  keep  my  syren  exaAly  in  unison  with 
the  flame  at  so  low  a  note.  Beats  were  heard  during 
almost  the  entire  period  (90  seconds]  of  the  experiment. 

The  note  in  question,  compared  with  those  of  a  set  of 
excellent  tuning  forks  made  by  Richie,  of  Boston,  was 
nearly  I\ 

.^gain,  the  luminous  arcs  were,  a.s  nearly  as  I  could 
judge,  about  (S'  each  in  extent.  This  being  so,  the  light 
of  the  sounding  flame  endured  conspicuously  at  each 
pulsation  o»  oo366,  or  ]],  of  a  second. 

It  was  noticed,  too,  that  each  arc  varied  in  brightness, 
the  poin  t  of  maximum  Itlumlnation  being,  not  at  die  oentiv 
of  the  arc,  but  beyond  it ;  so  that  it  would  appear  that  in 

*  From  seanmsaicatioBloJ. D.Dans,  dattd  Uoilwtaity  oTVir^ 
giaIa.Pcb.39kiHBi 
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each   luninous  interval,  ihe 
rapidly  than  it  .icquirrcl  it. 

I  have  sfiokc-n  oi  the  luminous  arcs  as  though  they 
were  nbsolutt-Iy  Lletachcd  from  each  Other.  So  they 
appear  to  a  l:iic1c*s  obcrrver.  A  close  scrutiny,  however, 
revealed  an  txtrcnuly  f.^int  and  fading  thrc.id  of  bluish 
light  uniting  thm.  Hence,  in  this  fose  at  least,  wc 
cannot  accept  Dr.  Tyndall's  conjedlure  tlMt  there  it  an 
absolute  cxtin<flion,  periodically,  of  the  cingillg  ilRmc, 

I  have  applied  the  revolving  iilveiied  hkll  to  the  wliltjoii 
of  the  following  probtemo^ 

(I.)  To  adjutt  two  Mvumiii^  /Imut  to  txtut  ntUton,  or 
to  test  the  perfeAion  of  accora  between  two  appwently 
unisonant  flamea. 

The  revolving  ball  presented  to  the  two  flaTios,  f;ives 
two  intersedlinK  circles  of  images,  which,  in  case  of  exad 
unison,  .in-  c-qual  in  niimb»T,  .ind  present  idcntic.illy  the 
same  rclro(;radatinns,  stations,  and  advances,  during  the 
variable  motion  of  the  ball. 

(2.)  To  ddirtniyte  tlu'  i-.itn't,  cr  llif  n^f>roA  iimi/r  vnJilc  r>f 
the  musical  intertill  hi  twicn  tu'it  souruimi^  fiama.  Atljust- 
ing  the  velocity  of  the  baJi  so  that  each  tiame  gives  a 
circle  of  stationary  images  Huminous  arcs),  the  relative 
ntimber  of  these  images  will  exprew  the  interval  required. 
Thua,  for  one  pair  of  flamea,  I  fonnd  the  interval  to  be 
a :  X ;  for  another  pair,  4  :  j. 

If,  when  one  set  of  imagea  ia  atationary,  the  other  aet 
haa  a  ilow  motion,  the  rdattve  number  of  the  inutgeawill 
give  an  approximate  value  of  the  Intorval,  the  direAion  of 
the  motion  with  respedl  to  that  of  the  ball  determining 
whether  the  value  is  too  lar^^e  or  too  small. 

1  r>r  these  applications  it  is  obviously  unnecessary  fur 
tbe  rotating  mechanism  to  be  Jurnished  v,ith  a  registur. 
Indeed  a  kaleidophone  niij.^ht  be  used  for  the  same  pur- 
pn<ise<i.  though  with  some  inconvenience.  The  silvered 
balls  I  have  emploiyed  vary  from  half-inch  to  a  incbeain 

diameter. 

It  is  scarcely  necessary  to  apprise  the  readers  of  this 
Journal,  that  the  method  herein  set  forth  is  a  simple 
modification  of  an  cxpenoient  deviaed  and  deeeribed  by 
Prof.  W.  B.  Rogers.* 

In  the  progress  of  thcie  experiments,  it  waa  ofiten 
noticed  that  the  luminona  area,  or  atretched  imagea,  of 
the  aonoroua  flame,  were  placed  in  echelon.  The  leaaon 
is  manifeat,  when  Uw  eilveied  ball  is  revolved  slowly  and 
close  to  the  flame.  The  teparate  iniagc^  are  then  found 
to  be  inclined  in  the  direction  of  revolution,  their  in 
Llinaiion  at.Rmenting  with  the  velocity  rf  tht  convex 
mirror,  ar.d  the  sloj-c  01  the  after  edge  of  the  inia^e  being 
steeper  that)  that  of  llie  front  edf;i'.  The  s.inie  tilting  of 
thi-  linages  occurs,  as  is  well  known,  in  resoKing  the 
flame  either  by  Wiieatstone's  or  'l  yndaH'ti  processes, 
when  the  mirror,  jilane  o:  concave,  is  rapidly  turned.  I 
am  not  aware  that  the  significance  of  thit  H{\  has 
attraAed  attention.  Dot  s  it  nut  indicate  that  liit  flame 
both  recovers  and  loses  its  light  progressively  from  baac 
to  summit,  the  loss  being  more  rapid  than  the  recovery, 
and  that  at  no  single  instant  of  iu  history,  ia  the  aottnd- 
ing  flame  auch  in  tint  imd/orm,  as  it  appeara  to  be  when 
atMdibr  viewed  ?  Moreover,  if  the  flame,  ia  any  case,  be 
rekindled  from  above,  as  It  must  be,  if  it  is  ever  absolutely 
extinguished  while  sounding,  it  would  seem  that  its 
image  on  its  first  edge  at  least  should  be  tilted  in  a  tti- 
tediun  ohf^r.'.:: I  t,:  ih.   vuit:i'ii  of  liu-  minor. 

I  shall  tuncludc  ihe.sc  notices  by  staling  a  fart  bearing 
upon  the  theory  of  these  flames.  I  have  found  no 
tiii(iciili\'  in  causing  the  fl.imc  to  isnfj  whin  inserted 
quicltv  into  a  l-.on /ontal  tube,  .  irr.  /'if/ii  l<--  <L  il.  Tubes 
wt  variouK  lengths  and  dtaineiei!>  were  uiM:;d.  in  narrow 
horizontal  tubes,  the-  vibrations  are  soon  arrested  by  the 
accumulating  product!,  of  combustion.  In  a  tube  1} 
inches  in  diam.  and  j  fect  bmg,  the  flame  sang  for  an 
indefinite  time.  While  it  wm  soonding,  no  drifting  of 
amoke  previously  introduced  into  the  tube,  or  of  a  column 


of  smoke  rising  past  its  distant  end,  could  be  deteded. 
It  is  easy  to  pass  from  the  ordinary  erect  position  of  the 
tube  and  gas  jet,  ihrouRh  all  pradrs  of  inclination  to  tiu 
inverted  position  0/  both,  ifttliout  cessation  of  the  sounds 
anrl  without  di^turbin^  the  <}xiiil  position  of  theAame. 

If  by  maladroit  handling  the  flame  is  silenced  at  the 
critical  attitude,  it  will  be  observed  that  the  latter  ia 
beinw  the  horiaootai  poaition.— «4in.  VoMni.  Sef..  May, 
1S68. 


OW  THE 

ACTION  OF  FERROCYANIDE  OF  POTASSIUM  ON 
MONOCHLORACETIC  ETHER. 
By  O.  LOEW, 

AsslMsat  la  the  Labenlofy  of  the  Collcee  of  Oe  City  of  New  Yoriu 

KoLBE  was  the  iirst  to  prepire  C3ranneerie  acid,  which 
is  especially  interesting  from  iu  tnwafoimation  into 
malonic  acid  by  treatment  with  potasaa.  In  a  aimHar 
manner  Heinu  prraared  aulphocyanacetieaeid  boiliag 
monochloracetic  ether  with  sulphocyanlde  of  potassium. 
This  led  me  to  try  the  a^ien  of  ferrocyanide  of  potassium 
upon  monochloracetic  ether,  to  ascertain  whether  the 
radical  ferrocyanoi^en  can  participate,  as  such,  in  the 
readion.  I  boiled  monochloracetic  ether,  dissolved  in 
akoliol  of  90  pe.'  cent,  with  povsdered  ferrocyanide  of 
potassium  for  4  to  h  hriurs.  An  action  gradsiallv  took 
place,  by  which  chlunde  of  pot.tssium  was  fcmed, 
together  with  another  h^'ht  blue  amorphous  substance, 
which  became  of  darker  colour  on  expoBttre  to  the  air,aad 
was  undoubtedly  PrusKian  blue. 

When  the  liquid  was  filtered  and  boiled  with  cavatie 
potassa,  ammonia  was  developed  ;  after  the  latter  ceased 
to  be  evolved,  the  liquid  was  mixed  with  sulphuric  acid 
and  .igitated  with  ether.  On  evaporating  the  ether  I 
obtained  white  crystals,  having  the  appearance  of  maloiiiv 
acid.  Thia  aobstanoe  waa  oottveite4  into  the  lead  salt  fay 
precipitation  with  acetate  of  lead :  0-2997  yielded 
0-2904  grm.  snlphate  of  lead  =  66-99  P^r  cent  Pb.  The 
malonate  of  lead  contains  66-99  P^''  ''b. 

The  rcadion  is  therrr<ire  not  analogous  to  that  above 
cited,  but  the  radical  ferrocyanogen  is  broken  up  into 
cyanide  of  potassium  and  cyanide  of  iron.  The  former 
yielrls,  with  (.hloracctic:  ether,  chloride  of  potassium  and 
cyanacetic  elhtr,  while  from  the  last  named  body 
malonic  acid  is  produced. — Am.  jfmrn,  Sei., 
1868. 
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Dr.  Mr'Aaaeti  ok  la  Rvs,  F.R.S., 

Chair. 


Ike,  President,  in  the 


*  Amriuin  Journal  ofStimtt,  vol.  iivl,  p.  10. 


Thb  minutes  of  the  previous  meeting  w  ere  read  and  con 
tirmed.  and  several  donations  to  the  library  acknowledged 
Mr.  \\'n\.  Hustler,  of  Falmouth,  was  formal!)-  admitted  a 
I'dlowofthe  *-ocicty,  and  Messrs.  H.  B.  Riddell  and  S. 
■Mexandcr  Sadler  were  duly  elected.  The  following 
i;en(lcman  was  proposed  for  election  W.  J.  Palmer. 
M.D..  F.R.C.H..  Smgeon  Bombay  Armv,  and  Additional 
Chcniii  al  i- A.muiuT  to  the  Government  of  India. 

The  PRiisiDKNT  reported  the  steps  taken  towards  pro- 
viding superior  accommodation  for  the  Society  in  the  new 
buildings  at  Burlington  House;  this  statement  w.is  well- 
timed,  and  appeared  necessary  in  consequence  01  the  front 
wall  in  Piccadilly  having  been  parcelled  out  for  sale  by 
pufalic  anAion.    It  is  tinderstood,  however,  that  the 
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Italian  colonnade  will  be  nrcMrved  by  special  order  of 
the  First  Con^inissiooef  of  Her  Ml^esty's  Works. 

Dt,  H.  Claostonb  made  a  •tetement  by  way  of 
poittcnpt  to  his  recent  paper  "On  fh*  Tetrapkoiphoric 
AmittC^  When  nitrate  ofsilver  was  added  to  tetniphospho- 
pentuotie  add,  P4N5H9O7.  some  hydrogen  and  nitrogen 
disappeared,  and  a  dilBciiltJy  soluble  aalt  wac  forxned,  con- 
taining : — 

If  the  acid  corresponding  to  this,  viz.: — P4N^H60;^,  be 
taken  from  the  constitnents  of  two  atoms  of  the  above 
pentazolicaLid.  there  remain  the  elements  of  another  com- 
pound. P4N(,H,-0;..  which  forms  wuh  siher  a  aoluble 
aalt.  A  special  experiment,  undertaken  for  the  purpose  of 
dueidating  this  point,  gave  131  inatead  of  162  parts  of 
silver  salt  from  100  parts  of  the  fint-named  acid,  a  result 
close  enough  to  warrant  the  aaaeition  put  for\vard  by 
the  author  in  explaiaiog  theie  Mmewliat  complicated 
changes. 

Professor  J.  A.  Wankly.s  read  a  paper  "0«  High 
Chemuiil  FvrmuliT — Ike  {ground  on  ttilil-h  they  rest  : 
Examples.  Miiliii,-  Alcoltol,  drotic  Aiii.  f-i."  The 
author  insists  upon  the  import.mce  of  establishing  the 
composition  of  organic  bcKiifs  of  high  formuls,  not  only 
by  reference  to  the  method  of  ultimate  analysis,  but  by 
atudyiag  a  wide  range  of  chemical  reactions  and  decom- 
pavdo«>  The  bluest  member*  of  the  fatty  aeriea  were 
teleAed  for  criticism  by  Mr.  Wanklyn,  who  ahowed  that 
Sir  Beoiamin  Brodie's  analyses  of  mellitsic  alcohol,  pub- 
lished in  1848,  led  not  only  to  the  formula  adopted, 
^soHftjO,  but  would  stand  good  for  all  compounds  lying 
between  the  terms  C^aH^sO  and  C^yHy^O,  which  contain 
Si'Qs  and  per  cent  of  carbon  rcspedively.  The 

thetiretica'  nuni!i<T  for  the  adopted  formula  heing  Sj'lg, 
ar.J  Sir  B.  Brodic's  resultv;  ransinj;,  for  carbon,  from 
82-01  to  8277  per  cent.  Hydrogen  stands  withm  even 
closer  limits  of  vartattOQ,  differing  only  by  0  03  ner  cent 
in  the  two  extreme  compounds  already  named.  The 
same  remarks  were  applied  to  melUSKC  actd  and  its  silver 
salt ;  the  analysts  of  the  latter  was  said  to  agree  equally 
well  with  formulc  difiering  from  each  other  by  CH^, 
thus : — 


Qitf  requires  carbon  63"85 



H5- 
Ag 


64-38 


The  author  concludes  by  a 


C,o      ..  .. 

"59  •  •  •  • 
Ag       ..  .. 

Oa  

recommendation  to  employ 


the  method  of  titration  of  the  ether,  converting  the 
melltssic  alcohol,  for  instance,  into  a  suitable  ether,  then 
liberating  the  acid,  and  determining  It  as  a  baiyta  aalt. 
100  parts  of  acetate  of  mellissyl  treated  in  this  manner 
shovld  jneld  26-56  parts  of  acetate  of  baryta,  if  its  com. 
position  be 

or  Z3-81  parts,  in  the  event  ui  its  formula  being 
CaHjO,"- 

Professor  Wanklyn  referred  to  Berthelot'a  researches  on 
dysctin  as  illustrating  the  advantage  of  pnrsiitng  this 

fine  of  investigation. 

The  Prf.sidicnt  S  lid  !je  had  a  tit-ar  rcco'IeAion  of  the 
first  appearance  of  Sir  iicnj.iniin  Brodie's  paper  on 
Chinese  .v  ax,  \shich  was  at  the  time  considered  to  be  one 
of  the  most  masterly  treatises  in  the  then  coinp.iralively 
ne-,v  department  of  or.;anic  chcmistr)-.  He  could  not  help 
regretting  that  Professor  Wanklyn  had  applied  the  criticism 
of  modern  science  to  an  investigation  published  twenty 
years  aeo,  for  it  should  be  remembered  that  the  progress 
of  chemistry  had  made  gieat  atrtdet  during  this  interval. 
Chemtstt  feaeialty  were  aware  that  it  ia  difficult  to  fix  the 
ntieaat  formula  of  a  body  from  the  evidence  afforded  by 
conbustion  alone ;  but,  so  far  as  Sir  Benjamin's  resources 
OMbledhtm  to  proceed,  there  did  not  then  appear  to  be 
any  dilcftion  ia  which  he  bad  not  pushed  hia  enquiries. 


Dr.  Odling  said  it  w.is  already  well  known  that  the 
method  of  ultimate  analysis  failed  alto;;cther  in  dis- 
criminating between  bodies  containing  high  proportions  of 
carbon  and  hydrogen.  He  did  not  think  that  Professor 
Wanklyn  had  a^ed  wisely  in  seleAing  Sir  Benjamin 
Brodie's  investigation  for  the  purpose  of  this  kind  of  criti- 
cism, for  whilst  be  qoestipaed  the  accuracy  of  published 
results  he  had  no  fresh  evidence  to  c»fler.  It  might  happen 
that  the  acetate  of  mellissyl  was  not  easily  prepared,  and 
we  must  then  have  proof  that  no  disintegration  of  the 
alcohol  occurred  ;  in  fait,  for  his  own  part.  Or.  Odllng 
considered  that  the  oiim  prjhandi  lies  entirely  em  the  other 
side. 

Dr.  Huao  Muli.hr  made  enquiry  respcfting  the  mode 
of  preparing  the  acetate,  and  the  criterion  by  w  lnch  its 
perfe^  purity  might  be  ascertained.  If  a  little  of  thc- 
alcohol  were  left  unattacked,  the  fusing  point  would  be 
considerably  raised ;  even  in  the  comparatively  simple 
case  of  the  decomposition  of  iodide  of  ethyl  by  a  silver 
salt  a  certain  amount  of  destruftion  always  occurred  at 
the  outset,  and  the  change  did  not  exadlly  coincide  with 
the  demands  of  theory. 

Professor  Waniulyn,  in  reply,  would  refer  his  enquirem 
to  Sir  Benjamin  Brodie's  original  paper,  for  an  account  of 
the  preparation  of  the  acetate.  It  mi{»ht  be  made  hy 
passing  hydrochloric  arid  throurjh  a  solution  of  the 
melltKsic  alcohol  in  acetic  acid.  The  speaker's  ohjet"i  in 
hrin;^intj  forward  this  siil^ieC^  for  discussion  x'.'as  to  sho'.\ 
that  the  methods  of  investigation  formerly  in  use  did  not 
lead  to  decisive  results,  and  yet  the  conclusions  were  re 
produced  in  the  chemical  manuals  without  anything  to 
show  that  they  were  not  »o  well  established  as  lower  lerma 
in  \ht  same  series.  He  would  a^atn  insist  upon  the  pro- 
priety of  continuing  these  investigations  in  the  manner 
pointed  out  by  Berthelot,  notwithstanding  the  obje&ion 
and  abuse  which  that  author  had  since  had  to  contend 
with. 

Dr.  Odlj.nq  reminded  the  last  speaker  t}iat  his  idol  was 
not  altogether  infallible,  since  compounds  of  glycerin 
with  acids  were  described,  the  highest  member  of  which 
(containing  4  atoms  of  acid)  bad  subsequently  to  be 
withdrawn. 

Professor  Waxklvh  said  this  was  no  fault  of  the  method, 
but  only  an  error  00  the  part  of  the  operator,  which  might 
with  greater  care  have  been  avoided. 

Dr.  W.  J.  Palmer  then  read  apaper  "  On  th« Pnductimt 
of  Saltpetre  in  /nrfta,"  which  led  to  an  animated  discussion 
a%  the  process  of  nitrification. 

Dr.  F.  Guthrie  exhibited  "  An  lustrumeiit  for  Maintn'nt- 
inf[  a  Constant  Tempi  rnlure,"  where  gas  is  available  ; 
and  the  business  of  the  evening  was  brought  to  a  con- 
clusion by  the  reading  of  some  Minerulc^A.il  Notices, 
embracing  "  An  account  of  Chalybite.  Diflilogitc,  and 
\\'m>t!:ctirJil,-."  by  Professor  A.  H.  Church.  M^. 
[Abstra^s  of  these  papers  will  be  given  next  wcek.^ 

The  meeting  being  the  last  of  the  session  was  adjourned, 
at  a  somewhat  late  hour,  until  the  first  Thursday  in 
November. 


CORRESPONDENCE. 


ON  NUMERICAL  FORML'L/K. 

To  the  Editor  of  the  Cktmicdl  AVvj. 
Sir, — I  have  found  the  following;  plan  to  be  of  service  i% 
a  means  of  f.xing  the  atomic  weights  in  the  n-.emory,  and 
possibly  it  may  m  found  useful  uir  the  like  purpose  by 
some  of  your  nomerotts  readers. 

With  this  objedl  in  view,  I  use  occasionally  formulte 
construfted  without  any  letters  whatever,  the  atomic 
ue!f;ht  of  each  element  belnf;  used  as  its  fymboj. 
Between  each  set  of  figures  a  stop  is  placed  ;  brackets  are 
made  use  of  when  requisite,  and  the  number  of  atoms  or^ 
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3o6  Uiilisation  of 

mulcculc^  entering  intO  Uy  WsAiOll  »  alWAyt I^KMBCcd 

by  u  btiiall  fii;urc. 

I  :  ubj<)i:i  a  {<iw  fofmula,  uid  Ad  equation  coartrnAed 

on  this  plan  : — 

Hydrochlofie  add    1.35-5 

Water   tt.i6 

Ammonis    i3-i4 

Marsh-gas   I4.12 

The  aifxiou  of  iodine  on  caustic  potash  is  represented 
thus  :  — 

W76+(i.39*»'»6)«=39*l'"7'«63  +  (39i-"7)5  +  (iji6)j. 
Or,  iodine  pttis  caustic  potash  gives  potassium  iodate, 
potassium  iodide,  and  water. 

While  upon  this  subjeft  I  maymeotion  thatthe  foriiulu: 
compounds  of  carbon,  liyiir;i;^Ln,  [ixy^cn,  :uul  nitrogen  \\  ilh 
each  other,  when  rcqui.-cd  ;o  hv  v.  ruiti;  down  rapjUJy,  may  be 
conveniently  represented  by  using  the  figure*  only  which 
indicate  the  number  of  atoms  in  the  ordinary  formula;. 
Of  1  uurse  the  figures  must  al  .v  ;n  b  be  written  in  one  and 
the  same  order.  For  example,  the  first  figure  may  be  used 
to  express  the  number  of  atoms  of  carbon ;  the  becond,  the 
hjrdrogen ;  the  third,  the  oxygen  ;  and  the  fourth  the 
nitropn.  Should  one  or  more  of  these  elements  be 
wanting,  a  cipher,  or  ciphers,  may  be  used  to  supply  its 

£lace,  and  thus  indicate  the  meaning  of  the  feliowing 
gures. 

FomtilseonstroAed  on  this  last  plan  are  not,  as  a  rule, 
more  than  half  the  length  of  those  in  which  symbols  are 
nsed,  and  may  be  read  by  any  one  with  the  greatest  ease. 

In  consttudin<;  tables  containing  .\  lar^f  tiumbcr  of 
iormui%  of  organic  compounds,  tlua  oniibaioa  oi  ihti  bym- 
bois  will  be  found  to  economise  space.— I  am,  &c.. 

John  Nbwlakos,  F.C.S. 

Oberlihni,tein.  on  the  KbiM, 
June  6tb,  im. 


SALT  AND  RADICAL. 

To  the  Editor  of  the  Chemical  Netes. 
Sir, — In  continuation  of  the  subjefi  for  which  you  have 
kindly  allowed  me  space  in  your  journal  (No.  443),  I  beg 
to  mahe  a  lew  remaiks  upon  the  meaning  of  the  terms 
salt  and  radieal.  What  la  a  salt  ? 

Although  the  term  salt  is  in  constant  use  in  the  text- 
books, there  is  perhaps  no  chemical  expression  so  little 
understood  by  schoolbuys  as  this.  One  would  naturally 
suppose  that  a  v.  ord  so  frequeully  u:>td  possessed  some 
definite  memiini; ;  yet  the  boy  who  takes  up  his  text-book 
to  Itiui  a  dctinition  of  the  word  salt  would  be  woefully 
disappointed,  the  fa£t  being  that  at  jrc^ent  chen-.ists 
cannot  state  clearly,  shortly,  and  concisely  what  they 
nu  an  by  the  word ;  and  hence  the  absence  of  any  adequate 
definition,  and  the  present  cloudiness  of  ideas  con- 
cerning it. 

But,  Sir,  I  am  fain  to  believe  that  if  that  mischievous 
sa1wtantive**acid"  were  deprived  of  all  chemical  signifi- 
cance, and  be  used  in  chemistry  only  as  in  comm<m  life, 
to  denoii;  an  acid  taste,  inat  as  we  use  the  term  sweet, 
some  reasonable,  if  not  absotutety  corrca  definition  of  the 
term  salt  may  be  arrived  at.  Something,  at  least, 
sufficiently  definite  to  enable  the  master  t<>  teach  li\ , 
and  to  satisfy  the  natural  cravim;  ul  the  student  lor  a 
meaning  to  the  word  hi-  is  conipelli  d  to  use- 
Before  I  endeavour  to  define  the  term  salt,  I  must  ask 
permission  to  consider  the  chemical  bearing  ^  the  term 
radical. 

1st.  E%-ery  element  is  a  radical,  because  it  can,  without 
suffering  decomposition,  enter  dire^y  into  combination 
to  form  .1  characteristic  class  of  salts.  This  hiSt  is  not 
broadly  and  plainly  stated  in  our  text-bouus. 

and.  AUhongh  every  element  is  a  radical,  every  radical 
is  not  an  element.  To  chemists  this  assertion  may  seem 
self*evident  and  gratuitous,  but  we  are  apparently  afraid 
to  make  a  full  admission  of  the  roesaing  of  the  word 


Water  Power.  {^jaSrt;:rtg'' 

radical  in  our  text  books,  and  surety  we  cannot  ba  too 

plain  and  simple  w  ith  be^inn^rs. 

For  all  purj'cse.s  of  eleiiieiitary  teachin;^  I  would  brf),-;('.Iy 
define  a  radical  to  be  any  body  that,  without  itself  suffer- 
ing dccn^nposition,  is  capable  of  entering  into  chemical 
combination  with  another. 

Further,  radicals  are  either  simple  or  compound,  nal  or 
imaginary.  Simple  radicals  are  the  elements;  compound 
radicals  are  such  bodies  as  Cy,  &c. ;  and  imaginary 
radicalst  as  SO4,  NOb  Ac.,  are  those  which  have  never 
been  Isolatad,  «id,  ItM  atoma,  only  exist  in  the  mind  and 
imagination  of  the  chemist,  created  for  his  own  vm  aad 
convenience,  but  rendering  the  acquirement  of  the  scienoe 
I  by  the  young  much  mote  difficult  than  it  would  be  without 
them. 

If  these  views  of  a  radical  be  corrcdt,  a  salt  will  be  any 
compound  formed  by  the  union  of  two  or  more  radicals, 
and  will  take  its  charatftensiic  place  and  r.ame  from  the 
radicals  composing  it.  IVom  this  definition  it  would 
result  that  a  conipc^und  radical  is  already  a  salt.  If.  how- 
ever, a  com]^ound  be  capable  uf  uniting;  witli  another,  or 
taking  part  tn  a  chemical  equation  without  itself  suffering 
decomposition,  it  should  receive  the  name  radical,  com* 
pound  radical,  or  salt  radical,  to  diatiogoish  it  fimn  a 
true  salt. 

Thus  HCl,  HNQt,  and  HSSO4,  are  true  salu  com- 
posed each  of  more  tun  one  ndical.  If  these  bodica  aie 
salts  with  a  sour  taste,  let  u«  teach  that  they  are  snch,  and 

not  that  they  are  a  special  class  of  chemical  compounds 
capable  of  generating  salts :  for  radicals,  not  acids  and 
bases,  are  the  bodies  of  which  s.ilts  are  vomposed. 

There  is,  perhaps,  nothing  more  tlifiicuh  to  give  than 
good  definitions,  and  I  am  wcli  aware  that  iny  ow  n  are 
very  likely  to  provoke  severe  crilicihin.  1  trust,  however, 
that  the  propriets  of  having  something  more  teachable 
with  regard  to  the  terms  commonly  used  in  chemistry,  will 
recommend  itself  to  all,  and  that  whatever  my  short- 
comings may  be  in  this  attempt  to  obtain  a  general  accord 
as  to  the  terms  taught  in  our  schools,  and  the  meanings 
to  be  attached  to  them,  my  labour  will  not  have  been  In 
vain  if  only  iomethiflg  definite  be  settled  upon.— I  am, 
&c., 

Thomas  Woon.  Pb.D.,  PX.S. 

LaboratijrT,',       Grn\  e  Street. 
Lisiou  (jswve,  K.W. 


UTILIS.\TION  OF  WATER  POWER. 

To  tht  Editor  of  the  Chtmical  Ncu  s. 

Sir, —  In  the  Chemicai.  Nrws  of  bepleniber,  1S63,  ap- 
peared a  letter  from  me  on  ilie  conversion  of  w  ater  or 
wind  power  into  h>.;ht  and  heat  by  means  of  maKneto- 
eledtricity ;  permit  me  to  <;;ve  a  few  considerations  as  the 
result  of  subsequent  attention  to  the  subje<5t.  The  tnag- 
neto-ele^ric  machine  is  the  cheapest  known  source  of 
electrical  power,  and  would  efife&  an  immense  saving  of 
coal  for  lighting  purposes,  A  good  and  cheap  sclf-a<fting 
ele^tic  lamp  is,  however,  neeesaary  for  this,and  attention 
should  he  drawn  to  the  subjcd.  Magneto-eleAiic  mn- 
ctiincry,  driiQen  by  steam  power,  would  save  at  least  half 
the  coal  now  used  in  gas  works,  while  producing  more 
light.  Details  could  be  furnished  on  this  point  shewing  a 
much  greater  probable  sa\'ing  than  one  half. 

Ma;;net(i-c!eC:l:e  maciunery  dri'.cn  b;c  water  power 
would,  of  Luuric,  save  all  ihc  coal  uocd  in  gas  works. 
There  are  many  distriif\s  with  reliable  water  supply  in 
whii  h  this  great  result  might  be  obtained. 

On  the  appearance  of  Professor  Way's  mercurial  eleftric- 
lamp,  you  showed  in  a  leading  article  the  case  and  ad- 
vantage with  which  conducting  wires  might  be  fixed  from 
a  central  li^ht-producing  magneto-eledric  fadory.  along 
streets  and  mto  houses.  Would  it  not  be  true  economy 
to  capitalise  some  portion  of  our  coal  by  employing  steam 
power  to  excavate  tidal  basins  at  some  of  tiie  many  suit- 
able  points  around  our  coasts  for  tttilig^^.tid^  S**^^ 


Cwntteu,  Ntwt,l 
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driving  various  (bnnt  of  macbinety,  thai  cxcbangiag  a 
fleeting  for  a  pcnnuumt  motive  power?  The  con- 
clwioaB  of  Mr«  Jcvons  add  Cmco  to  tUi  •nggntjOB* 

Hr.  W.  M.  Darbaai,  in  his  inteieating  letter  laet  week, 
advocates  the  constmdlion  of  reservoirs  for  storing  winter 
floodi  and  storm  waters  in  rivers  for  motive  purposes. 
Tbe  entire  lobjcft  weU  deaerves  attention.— I  am,  &c., 

G.  Alkx.  Kbyworth. 

IIastiacs,Jn 


PS. — As  rL^^.irds  economy  of  fuel,  it  would  be  im- 
portant to  know  whether  the  plan  suggested,  I  think 
by  Professor  Tyndall,  hau  been  tried  of  covering  the 
boiler  and  utiier  boated  parts  of  the  steam  eogioe  witb 
an  iron  cased  liaiiig  t|^tiy  filled  with  pewdensd  gypnun. 

i4«  K* 


MISCELIAHEOUS. 

Death  of  Mr.  Capcl  Henry  Berger,  F.C.S  — An 
Inquiry  was  held  on  Tuesday  evening  last  by  Mr.  Richards, 
deputy  coroner,  at  Sion-house,  Lower  Clapton,  relative  to 
the  death  from  the  inhalation  of  poison  of  Mr.  Capcl 
Henry  IJcrgcr,  aged  28  years.  Mr.  C.  Berrow  Berger, 
Sion-house.  said  that  deceased  lived  v^ilh  him,  and  was 
a  colonr  manufa&urer.  He  suffered  for  a  fortnigbt  past 
from  a  very  severe  toothache,  but  a  dentist  adviaed  Um 
to  preserve  the  tooth  and  bear  the  pain.  He  was  an  ac- 
complished chemist,  and  he  tried  all  sorts  of  things  to 
allay  his  lofleriagit.  On  Sunday  taat  while  at  church  he 
had  to  nt  in  a  great  draft,  and  that  faroaght  on  a  relapse 
of  the  pain.  In  the  afternoon  he  went  to  bis  room, 
according  to  his  custom,  and  bolted  himself  in  for  the 
purp  -r  :  f  spending  some  time  in  devotion.  When  his 
sister  called  him  down  to  tea,  she  could  not  make  him 
hear,  and  ultimately  witness  broke  open  the  door,  and 
found  him  lying  dead  on  the  floor  upon  some  Hexible 
tubing  which  comtnunicated  with  a  bottle  of  carbolic 
acid.  His  face  was  quite  black,  and  he  had  vomited.  It 
was  clear  that  he  h.iJ  died  from  the  carbolic  acid,  but  he 
had  not  committed  suicide.  Dr.  J.  B.  Metcalf  said  that 
deceased  had  fixed  an  clastic  tube,  10  feet  long,  to  a  large 
glass  jar  of  carbolic  acid,  and  had  then  evidently  seated 
ninudf  in  a  chair,  aod  had  inserted  the  end  of  the  tube  in  • 
hia  month,  kt  the  purpose  of  allowing  a  drop  of  tbe  liquid  ; 
to  fttll  on  tooth.  He  had  a  bma  r^utator  on  the  ■ 
tube  to  control  the  quantity  of  tbe  acM,  but  it  did  not  aft  1 
efficiently,  and  die  volatile  poison  overcame  him,  and  he 
became  giddy  and  fell.  Being  alone  in  the  room  the 
poison  continued  flowing  into  his  mouth,  and  the  heart's 
action  was  stopped,  and  he  died.  The  remedy  which  he 
tried  was  a  new  one,  anJ'thc  deceased  was  in  the  habit  of 
recommending  it  to  his  friends.  It  should  never  be  used 
without  medical  assistance.  The  jury  returned  a  verdiA 
of  "  Accidental  death  from  iohaUag Carbolic  acid  as  a  cure 
for  tbe  toothache." 

Coomnioa  of  llcaityleaie  (Mdt  into  Meaitylene 
and  ^tJ^t^-^  Hoitaaqrer.  Coomietdal  acetone  was 
aaturated  with  cMorhydrie  add.  the  tnlxtore  left  to  itself 
for  a  week,  and  then  washed  with  water.  The  insoluble 
portions  were  dried  and  distilled,  and  the  fradion  boiling 
between  90°  and  100°  C.  treated  with  alcoholic  potassic 
hydrate.  An  nil  was  thus  obtained  from  which  at 
I2S-I30'  mesitylic  oxide  distilled  off.  This  oxide,  after 
further  purification,  was  mixed  with  half  its  volume  of 
sulphuric  acid,  and  .il'ter  tx.o  days  distilled.  Two  fr.~.rtions 
were  collected,  one  at  163-166',  one  at  195°.  The  first  was 
mesitylcne — this  shows  that  mesitylic  oxide  occupies  an 
intermediate  position  between  acetone  and  meaitylene 
S.  a(€jH60)-Hae-e6H,oe. 

AcatOM.  Mctitvlic  oxide. 

>•  3(€«Hi«^~3HaO»2(€oH,,V 

The  second,  a  hydr,ic;iriK)ii  of  the  coinj'osition  C;ciHt4. 
This  could  be  converted  into  tbe  bromo-  and  Ditro-com< 


pounds,  eioHiiBr  and  CuUti(NOjJj;  a  nilpbo  add 
was  also  obtained,  tbe  baric  lalt  of  whwh  corresponded  to 

the  formula  (G,on,3SO,G)2Da.— /fcirf.,  N'.F.,  iii  ,  6SS, 

Venom  of  Toads. — The  Toad,  formerly  considered  as 
a  creature  to  be  feared,  doi's  in  reality  possess  a  venom 
capable  of  killinj;  certam  animals  .inii  injurin;;  tr.,-in.  This 
poison  is  not,  as  is  generally  thou'^hi,  secreted  by  the 
mouth  :  it  is  a  sort  of  epidemic  cutaneous  secretion,  which 
afts  powerfully  if  the  skin  be  abraded  at  the  time  of  con- 
tact. Dogs  which  bite  toads,  soon  give  voice  to  howls  of 
pain.  On  cxaniination  it  is  found  that  the  palate  and 
tongue  are  iwollen,  and  a  viscous  mucus  is  exuded. 
Smaller  animals  coming  under  the  influence  of  the  venom 
undergo  true  narcotic  poisoning,  soon  followed  by  coo* 
vttltions  and  death.  Experimenia  madeby  MM.  Gratiolet, 
Cloez,  and  Vulptan,  shmv  that  the  matter  exuding  from 
the  parotid  region  of  the  toad  becomes  poisonous  when 
intrixliK"'.- J  int?)  tin-  tissues.  ,\  ;i)rtnl';i-  Oi:-  species 
Tt:.!uilij  M iiiintunua.  lamed  in  the  liind  !out,  was  com- 
pletely paralysed  at  the  end  of  fifteen  days;  and  the 
paralysis  lasted  during  several  months.  Some  savages 
in  .South  .'Vmeric.i  use  tlie  acid  fluid  of  tliL-  cutaneous 
glands  of  the  toad  instead  of  thecurara.  The  venom  exists 
in  somewhat  large  quantities  on  the  toad's  back.  Heated 
with  ether,  it  dissolves,  leaving  a  residuum;  the  evapo- 
rated solution  exhibits  oleaginous  granules.  Theieridoom 
Gontaina  atonic  powder  tufllciently  strong,  even  after 
complete  desiccation,  to  hill  a  small  bird.— Jnvffi A  Medical 
yourttal. 

Odoriferous  principle  of  Flcur  dc  Garance  and 
Garancine  Alcohol. — It  is  .i  well  known  fatfl,  that 
when  ground  ma;lder  rtiot  is  prepared  into  j;arancine,  or 
ficurcUt  '^.irancf.  a  clianr.e  liquor  is  obtained  which  on 
fermentation  and  distillation  yields  an  alcohol  which  is 
contaminated  with  what,  for  years  past,  was  considered  to 
be  methyl  alcohol.  More  recent  researches  have  brought 
out  the  fad  that  the  peculiar  odour  of  the  alcohol 
obtained  from  the  washing  liquors  of  the  garancine  and 
flenr  de  garance  works  is  due  to  acetic  ether,  and  far  more 
largely  to  aldehyd.  The  impure  madder  apiiit,  as 
ordinarily  met  with  In  trade*  it  aa  excellent  iODice  fiom 
which  to  prepare  and  ohtaia  laiga  quaotitiet  of  aldehyd 
ammonia  by  the  following  method  >— From  20  to  30  litres 
of  the  impure  spirit  are  placed  in  a  distilling  apparatus 
provided  with  a  long  mct.il  (copper)  worm,  and  heated  to 
60°  or  70°  C.  while  at  the  sartu-  time  a  rapid  current  of  air, 
or  carbonic  acid,  is  passed  over  the  liquid  in  the  still  ;  the 
distillation  is  continued  until  the  distillate  ceases  to  ^i\e 
with  solution  of  caustic  potash  a  darkish  colouration.  To 
the  distillate  twice  its  bulk  of  water  is  added,  while  in 
order  to  decompose  the  acetic  ether,  finely  powdered 
hydrate  of  baryta  is  added  with  continuous  agitation  of 
the  liquid  until  a  decided  alkaline  readion  sets  in ;  the 
excess  of  bar}'ta  is  removed  by  carbonic  acid.  The 
aldehyd  is  afterwards  separated  from  tbe  liquid  by  care- 
fal  distillation  on  a  water  bath,  and  purified  bycombining 
it  with  aanmonia.  If  the  impure  madder  spirit  is  ai^tated 
with  sodium  amalgam,  perfectly  pure  alcohol  is  obtained ; 
since  the  aldehyd  is  by  this  means  hydrogenised  to 
alcohol,  and  the  acetic  ether  is  decomposed  into  alcohol, 
white  acetate  of  soda  is  formed. 
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ON  TNB 

MEASUREMENT  OF  GASFS  OVER  WATER. 
Bx  PHILIP  HOLLAND. 


Owi:.(«  to  phcii(i!i;tjn.i  of  absorption  niui 
category'   which  m».lu(ii.N   rjascs  ^apabie 


diffusion  the 
of  measure- 

oent  over  water  is  a  sinal!  one.  The  gas  the  chemist  is 
nuMt  fraquently  called  upon  to  measure  in  this  way  is 
aitrogen,  wben  making  a  detenoinatioii  by  tbe  method  of 
Damas. 

With  regard  to  this  procest.  I  believe  I  may  aaaert  that 
tbe  experience  of  those  who  Inve  had  occaiion  lo  employ 

it,  is  that  the  errors  of  experiment  fs  one  nmially  on  the 

side  of  excLs^.  varyini;  from  two-  to  three-tenths  of  a  per 
cent,  and  sonielimcis  more.  Our  h.indhooks  tell  us  that  the 
vfiiff  snurte  of  this  inaccuracy  is  to  be  ascribed,  mainly, 
lu  the  fact  that  it  is  almost  an  inipossibiiity  to  chase  away 
all  air  from  the  tube  at  the  e  n  i  i   cement  of  the  opera- 
tion, which,  however,  is  expelled  at  its  close:  that  is  to 
say,  when  the  eonibustion  tube  has  been  heated  to  redness 
throughout  its  length.    There  is.  I  consider,  another 
■oorce  of  error  of  more  or  Icai  importance,  vix.,  that  the 
analyst  is  apt  to  o«!ier-catiDiate  tbe  volume  of  gas  when 
readi  n  g  off  over  wnter.  Thw  ismore  parttcniarly  to  oe  feared 
wben  wide  tubes  are  used.   In  order  to  remove  a  poNible 
objetflion  of  this  kind,  I  would  propose  the  adoption  of  the 
tittle  device  of  Erdniann,  —  the  t,'las.s  llo.it  which  ^ve  arc 
SO  frequently  in  the  habit  of  ciiiploym'^  when  measuring 
fluids  ;  the  principle  of  its  application  is  the  same  in  b<>th 
k.ase&.    The  measurement  of  nitrogen  would  be  conducted 
as  follows: — The  graduated    tube    is  nearly  filled  with 
water,  and  inverted  in  a  dccn  glass  vessel.    The  float, 
which  should  be  of  considerably  smaller  diameter  than 
the  interior  of  the  tube,  is  allowed  to  ascend  intothis  latter. 
Air  it  next  admitted  in  sufficient  (quantity  to  cause  the 
float  to  talM  ap  apoflition  with  its  Ime  opposite  a  gradua- 
tion {  the  tube  is  then  bo  he  completely  submerged,  so  as 
to  hriag  the  volume  of  confined  air  to'thc  temperature  of 
the  water.   In  this  state  it  i«  to  remain  whilst  the  nitrogen 
is  being  collefled  over  a  solution  of  potassa.    ^\  hi  n  the 
eombi;<ition  is  terminated  the  attention  is  directed  to  the 
ineasurinj;  tube,  \shich    must  be  raised  by  means  of  a 
wooden  holder  until  the  le\el  of  the  water  inside  and  out- 
side  is  equal.    The  graduation  must  then  be  read  ott  by 
means  of  the  float   and  the  number  noted  ;  it  now  re- 
mains to  transfer  the  nitrogen  in  a  suitable  manner,  again 
to  submerge,  and  note  finally  the  difference  of  volume. 

This  dilTercnce  represents  dte  volume  of  nitrogen 
furnished  by  tbe  substance  burnt,  and  is  the  one  to  which 
the  aescssary  coneAions  for  temperature  and  atmospheric 
praanre  are  to  be  applied.  As  regards  the  complete  ex- 
ptdrioa  of  tbe  air  from  the  combustion  tube  at  the  com- 
;  of  the  aulysia,  I  UntAd  that  «  series  of  ex- 

/ 


perimeots  made  some  time  ago,  in  which  I  took  about  an 
equal  volume  of  oxide  of  copper  in  each  case,  gave  rather 
more  than  a  cubic  centimetre  of  unabsorbed  gas.  A  single 
experiment,  made  a  few  days  since,  gave  i'3  c«c.  It  was 
coMttdMl  IS  MlowBS'-Intoa  tube  of  the  wmhiI  kngth. 
sealed  at  one  end,  was  pat  snfiicient  dry  bicarhenate  of 
soda  to  fill  a  space  of  6  inches ;  this  was  followed  by 
freshly  ignited  oxide  to  within  4  inches  of  the  open  ex- 
tremity. A  cork  and  delivery  tube  were  next  attached, 
and  the  comhustian  t«ibe  jMaced  in  the  furnace;  air  uas 
exftelled  by  heating  the  sealed  e\trerr.ity  for  some  minutes. 
When  the  tube  was  judi,'cd  to  be  free  from  air,  the  curved 
end  of  the  delivery  tube  \\  as  passed  uiulcr  the  mouth  of  a 
cylinder  containing  a  strong  solution  of  potassa,  through 
which  the  gas  was  allowed  lu  pass  for  13  minutes;  at  the 
end  of  that  time  the  bubble  of  unabsorbed  gas  was  almost 
unappreciable.    Heat  was  p":t  applied  to  the  anterior 

ert  of  tbe  tube,  and  thence  Miong  its  whole  length.  The 
bble  of  unabsorbed  gas  was  measured  in  a  narrow  tube 
over  water  by  means  of  a  floats  its  volume  was  found  to 
be  i-Ti  c.c. 

'I  his  experiment  appears  to  shou  that  o\iue  of  copper 
iiiipri.sons  air  between  its  particles  m  tlie  process  of  lilling, 
which  is  not  exchanged  for  c.irbonic  .uid  until  the  oxide 
is  heated  to  redness.  'fhinking.  therefore,  some  ad- 
vantage tould  be  gained  by  replacing  the  air  originally  in 
the  tube  by  dry  carbonic  acid  previous  to  filling,  the  last 
experiment  was  repeated  with  that  difference  in  the  con* 
ditions.  I  found,  as  a  result,  an  advantage  as  regards  the 
time  which  elapses  before  the  gas  is  sufficiently  pure  to  be 
absorbed  by  the  potassa»  but  I  did  nnt  observe  any  marked 
rsdiiftioiR  in  the  vohinic  of  the  hobble. 


OS  rm 

SPECTRUM  OF  POTASSIUM   AND  OF  BARIUM. 
By  J.  H.  KKKKM.A.V.  1  .C.S. 

Or  the  seventeen  lines  which  tonslitule  the  most 
charadleristic  part  of  the  Potassium  Spectrum,  some  make 
their  appearand  .it  a  lowcr  temperature  than  others. 
I  Now,  if  A  nu.\iurc  of  to  cq.«.  of  potassic  nitrate,  10  ens.  of 
!  sulphur,  and  3  eqs.  of  charcoal  be  Ignited,  and  the  light 
I  prr»f!uced  analysed  bv  a  spectroscope,  it  will  be  fount! 
that  the  double  line  at  130  on  Bun-,en  ar.d  Kircholfs 
scale,  the  line  at  430,  the  triple  Ime  at  luo,  and  the 
line  at  3160  will  be  visible;  whilst  tlie  tuple  line  at 
1300,  the  triple  line  at  1530,  the  triple  line  at  17O0, 
and  the  line  in  the  blue  will  be  invisible.  But  if  in 
the  mixture  we  substitute  potassic  chlorate  for  tho 
potassic  nitrate,  it  will  be  found  that  all  the  tines,  with 
the  exception  of  tbe  one  in  the  blue,  will  come  into  view. 
But  it  IS  well  known  that  the  temperature  produced 
during  the  combustion  of  KCIO3  and  sulphur,  is  much 
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higher  than  the  temperature  of  the  combustion  of  KNO3 
and  sulphur  ;  and  a  gradual  increase  of  temperature  from 
that  produced  by  KNOj  and  sulphur,  up  to  that  produced 
hy  KCIOj,  may  be  obtained  by  gradually  abstnaing  the' 
KtiOi  at»d  supplying  KClOj  in  its  puce;  ao  that  by 
gnidiHiIty  increaaing  the  temperature  of  the  combuBtion, 
it  was  found  that  the  order  in  which  the  lines  made  their 
appearance  was. — ist.  the  line  at  130,  the  line  at  430,  the 
triple  line  at  lizo.  and  th.'  rnc  at  iif>n;  jnil.  the  triple 
line  at  1530;  3rd,  t!iL-  injiK-  Ims-  at  i  j(x> ;  4th,  the  triple 
line  at  1760  :  but  tlie  line  m  the  blue  remained  invisible 
when  the  whole  of  KNOj  was  ab^jtradt- d,  and  its  place 
supplied  by  KClOj. 

The  Spednim  of  Barium.  If  a  mixture  of  10  eqs.  of 
KNOj,  20  eqs.  of  sulphur,  3  eqs.  of  charcoal,  and  t  eq.  of 
baric  cMorids  be  burnt  and  the  light  examined,  it  will  be 
fbnnd  that  acme  of  the  lines  of  the  Barium  SpeArum  will 
make  their  appearance.  But  when  a  mixture  the  same  as 
the  one  jwst  mentioned,  excepting  that  instead  of  10  eqs. 
of  KN'O,  there  were  n  f'l^-  ot'  KXO:  and  :  i.q,  of  KCU")  , 
was  burnt  and  ihc  h'^ht  i-vanjinttl.  the  sharp  Hnc  at 
was  visible  :  but  110  otiu  r.  After  thi."*  a  niixtun-  of  8  eqs. 
of  KNO,  and  2  cq*.  of  KCIO.  with  the  20  iqs.  ui  stilphnr, 
i  eq<i.  ot  charcoal,  and  i  to  nf  b.iric  chloride  was  burnt, 
and  the  line  at  1620  and  the  line  at  1730  made  their  ap- 
pearance. By  gradually  increasing  the  temperature  in 
the  way  already  mentioned,  it  was  found  that  the  order 
in  which  the  lines  made  their  appearance  was— 
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Line  at 
1330.. 
1730.. 
1620. . 
1780.. 
1670.. 
1530.. 


.  IBt 

.2nd 
.  2nd 
.4th 
■  Sth 
.Sth 


Line  at 
IS40 
830 
000 
910 
750 
1920 


 7th 

 7th 

 9th 

 loth 

 iith 

•••••• 1 xth 


Some  of  these  so-called  lines  arc  really  bands,  and  when 
this  is  the  case  the  central  part  of  the  band  is  referred  to 

on  the  scale.  The  spectroscope  used  had  a  prism  of  dense 
flint  glass,  with  .T,n  .inrjlc  of  60';  and  a  telescope  with  a 
maqnifyini;  power  of  Huvrn  d;.imeteri.  Th«  breadth  of 
the  slit,  was  about  '09  millimetre. 


WRITING  ON  A  SCRKHN. 
By  Prof.  ALBERT  R.  LBEDSt'or  Haverford  Culltfct, 


SvBRV  IcAnrer  has  felt  how  unsati.sfadory  it  is  to  write  or 
Iraw,  or  in  «ny  manner  attempt  tu  illustrate  hia  ideas  in 
1  large  room.  This  difficulty  may  be  overcome  in  the 
bllowing  numner :— A  plate  of  glass  is  placed  in  the  Hmc- 
i^t  or  magnesium  lantern,  and  an  inverting  prism  put  in 
he  forwardpart  of  the  draw-tube  of  the  objective.  If  now, 
vhile  looking  and  Ictfluring  to  the  audience,  writing  is  done  , 
vithan  ordinary  ju-n  and  in.lian-Irk  jpon  the  glass  plate,  and 
iroceeding  frojii  left  to  Mi;ht  upm:  ihi  plate,  it  will  advance  1 
'.orrespondingly  upon  the  slil.  i:.  ,  :id  will  be  rend  in  \ 
;rcatly  enlarged  chara<fteis  bv  thm-  present.  The  sqtiare 
•rism  inverts  w  ith  respcit  to  l:i  itt  nm,  and  the  writing  heinc; 
'.dlually  reverj.cd  by  the  writer  in  reference  to  the  otiu-r 
lireAion  in  which  the  lantern  is  pointing,  the  crossin*^  of 
he  rays  produced  by  the  lens  becomes  in  this  ca^e  an 
ulvantage.  and  corri  as  the  letters  upon  the  screen.  \ 
tollodion  film,  blackened  by  exposure  to  the  stin's  rays, 
nay  be  substituted  for  a  naked  glass  plate  to  great  adv.m- 
ag$.  On  such  a  film  chemical  and  mathematical  formulae. 
Irawings  of  apparatus,  machinery,  crystals,  anatomical 
IcIincationSi  «C,«  may  be  cut  with  the  utmost  delitacv, 
nd  appear  as  intensely  bright  white  lines  on  a  black 
jound,  and  with  somethinj;  of  the  appearance  of  an  im- 
nense  copper  plate  engraving.— .Im.  jfvuru.  Sii.,  May, 


Ttu:  phenomena  presented  by  supersaturated  solutions 
.in-  ot  .:  perplexing  chara^ler,  and  have  occupied  the 
aiicntuin  of  many  inquirers  during  the  last  seventy  o; 
eighty  years.  The  fundamental  fact  on  which  tlic  subject 
rests  is  sufficiently  remarkable,  namely,  that  a  strong,  hot 
solution  of  a  salt  sueh  as  that  of  sodic  sulphate,  which,  in 
cooling  in  an  open  vessel  soon  begins  to  deposit  ctystals, 
should,  in  a  closed  vessel,  retain  the  salt  in  solution  at 
ordin.iry  atmospheric  temperatures,  and  so  become  super* 
saturated,  that  is,  capable  of  holding  a  much  larger 
quantity  of  salt  than  the  water  could  take  up  at  ue 
reduced  temperature.  Gay  Lussac  referred  the  Mate  «( 
aopersaturation  to  the  inertia  of  the  saline  molecules,  as 
well  as  to  the  molecular  condition  of  the  sides  of  the 
vessel.  Lowel,  after  an  elaborate  inquiry  extending  over 
many  years,  arrived  at  the  conclusion  that  the  state  of 
'•;qH,  r'-."it;i:raiiiri  ,  ,  une  ;n  a r pc'.r.T nee  oniv.  .^nd  not  in 
!,Kt  ,  lln;  .1  hululiviii  ol  the  ordinary  dctahydrated  sodic 
sulphate,  for  example,  saturated  at  the  boiling  ptnnt,  and 
cor>lin<7  dow  n  in  aclosed  vessel  to  about  60"  F.,  chanf;cs  its 
niolrc  111.!  r  L 1 1:  u "'.t  ion  jr.tii  one  of  a  more  soluble  s.ilt, 
namely,  tiie  heptahydrated ;  that  on  a  further  rcdudtion  of 
temperature,  crystals  of  the  modified,  or  seven-watered  salt, 
are  deposited  at  llie  bottom  of  the  solution.  If,  however.the 
vessel  be  opened,  or  the  solution  tciclud  with  an  ^Aivt 
nucleus,  it  instantly  recovers  the  molecular  condition  of  the 
ten-watered  salt  and  becomes  solid.  As  totheaiflion  of  the 
air  and  other  nucleii  L>>wel  regards  it  as  "the  cffeA  of  one 
of  those  mysterious  contaA  adions,  known  as  eatafyUe, 
of  which  science  has  not  yet  been  able  to  give  a  aatis- 

fadtory  explanation." 

L  >we!-  ihi.  i:-,  ,  respecting  the  molecul.ir  cJiancjc  of  the 
solution  .uiJ  ilie  iiKfeased  solubility  of  the  modified  salt, 
has  been  generally  accepted  as  i  --.itisf.iiflory  explanation 
of  the  existence  of  supersaturated  solutions.  Such  being 
the  case,  later  inquirer.s  have  chielly  directed  their 
attention  to  the  ac'tion  of  nuclei.  We  have  noticed  their 
researches  on  several  occasions.  M.  Ciernez,*  for  example, 
examined  not  fewer  than  .'2o  substances  in  his  endeavour 
to  find  some  law  of  action  for  nuclei.  He  also  extended 
his  researches  to  supersaturated  gaseous  soiutions,t  such 
.is  soda  w.-iter.  champagne,  Ac,  His  explan.itiun  of  the 
latter  1  '  "  ~  ' 

son, 

number  of  decisive  experiments,   in  a  paper 
the  Royal  Society,  on  the  28th  of  May  last,i|  Mr.  TomSn- 

son  amplifies  and  extends  this  theory  to  superSatoiated 

saline  solutions.  He  also  combats  L'<\ver8  views  as  to 
the  motecular  chan;;e  that  leads  to  the  fonn.ition  of  .1 
more  soluble  modified  sah,  and  subfititutes  an  entirely  new 
theory,  supported  by  experiments,  to  account  for  the 
fiirmation  nf  the  modified  salt. 

W  e  i  rupi'Sc  to  give  .1  short  account  of  Mr.  I Otnlinson's 
tlscojy.  if  It  is  possible  to  be  shorter  than  the  necessarily 
brief  abstract  published  in  the  Proceedings. 

.\s  to  the  action  of  Aolids  as  P<H!i'i.  Mr.  Tomlinson  dis- 
tinguishes between  those  that  .-  chemically  clean  and 
those  that  are  not  clean,  or  only  clean  in  the  ordinary 
sense  of  the  word.  If  a  \  essel  containing  a  supersaturated 
solution,  say  of  GLiuber  salt  or  of  Epsom  salts,  be  made 
chemically  clean  a  previous  washing  io  strong  snl- 
phuric  acid,  or  in  ^irits  of  wine,  or  in  caustic  alkali,  the 
solution  adheres  to  it  as  a  whole,  and  there  is  no  sepua* 
tion  of  the  salt  at  ordinary  temperatures.  So,  also,  if  S 
glass  rod,  or  other  solid  nucleus,  be  made  chemically  clean 
and  placed  in  the  soliitioii,  there  is  the  same  perfeA 
adhesion  between  it  and  tlic-  solution,  and  it  does  not 
produce  any  separation  of  the  salt.  If.  howc\cr.  the  in- 
terior of  the  vessel  or  the  glass  rod  be  not  chemical^ 


soaa  water,  cnarapagnc, «c,  ms  expian.itiun  01  tne 
tcr  class  of  phenomena  was  combated  by  Mr.  Tomlia' 
rt,t  who  started  a  new  theoiy  and  supported  it  Inr  a 
miier  of  decisive  experiments.   In  a  paper  read  beuK 


•  Sr<  Cii).v|c.\i  News,  xi.,  ajo,  jdg. 

*  Ibul,  xiv..  260. 
t  Ibul,  xvi..  54,  149. 
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cbao,  ibcre  it  a  Mnmg^  adhesion  between  the  salt  and  I 
the  ondean  smfiice  than  between  the  water  of  the  sotu-  | 
lion  and  Ae  salt,  or  between  the  water  of  the  solution  and  [ 
such  surface,  and  there  will  be  a  s(  p.ir.ituui  n{  ttu-  s  ilt ; 
and  the  a^ion  thus  once  begun  v.  ill  be  proiiaj;aii:d  rajnslly 
throughout  the  liquid  until,  in  strunt^  solutions,  the  whole 
becomes  solid.    In  such  a  case  the  rise  in  temperature 
may  be  considerable ;  in  the  case  of  the  iodic  BOetate  it 
was  M  much  as  go"  or  loo"  V. 

It  is  remarkable  that  if  stricl  attention  be  paid  to 
chemical  purity,  highJy  charged  supersaturated  solutions, 
iodttding  that  of  the  sodic  sulphate*  may  be  cooled  down 
to  lo*  P.,  or  lower,  without  any  separation  of  the  salt. 
Hence  Mr.  TunlinBon  denies  that  any  molecular  change 
takes  place  in  the  solution  of  sodic  sulphate  when  the 
temperature  falls  below  60",  as  Lfiwel  supposed.  Many  of 
Liiwcl's  results  were  probably  dut-  ti>  v.  .int  nf  (H;niy  m 
the  sides  of  his  vessels,  and  t<i  his  pr.n:;ii.c  ol  clusiii^  lui> 
flasks  wijh  iorks,  insu.iil  cf  simply  plugging;  them  with 
cottnn  Win. I.  W'hiT!  corks  arc  used  a  rarjficd  atmosphere 
is  foriiifii  aboM-  tlu*  solution  during  the  tooling;,  and  the 
air  often  finds  us  way  in,  dragging  with  it  a  solid  mote  or 
pattide  of  dust,  which  a&S  as  a  ntKleus  ;  whereas,  with 
a  cotton  wool  plug,  the  air  regains  admission  as  the 
solution  cools,  and  the  wool  keeps  back  dust  and  motes. 
The  air  itself  is  not  a  nucleus,  ior  a  solution  in  a  clean 
stoppered  bottle,  only  one-third  or  one^half  full,  may  be 
violently  shaken,  and  the  air  thoroughly  incorporated  with 
the  solution,  without  any  separation  of  salt  ;  but  when 
the  sioppLT  is  removed,  the  solulio:i  ininKdi:i;t')  tncomes 
solid.  Hence,  wlieii  .\lr  appears  to  aci  a  autkus,  it  is 
only  as  a  earner  of  some  mute  or  particle  of  dust  that  afts 
as  a  nucleus  ;  and  this  expiams  the  curious  fails,  observed 
by  previous  enquirers,  that  supersaturated  soha.ons  can  bc 
kept  longest  in  narrow-necked  open  vessels  than  in  wide 
ones,  because  in  the  one  there  is  less  chance  of  a  mote 
fidlins  in  than  in  the  other.  When  a  solution  docs  not 
Ctyat2lise  00  taking  out  the  plug,  it  may  often  be  started 
by  tctatching  the  inside  with  a  wire  not  chemically  clean 
(if  chemically  clean  it  will  produce  no  effed).  The  lines 
scr.-itchcti  on  the  interior  of  the  flask,  though  invisible  at 
first,  arc  thcmic^lly  uiKlean,  and  are  immediately  filled 
up  with  minute  crystals,  and  the  aflton,  onti  started, 
continues.  So,  also,  if  a  stron^^  and  hot  «;ol'jt;on  he  fil- 
tered into  a  tliemically  tleaii  tlask,  and,  iit^loiL'  closing  it. 
the  upper  part  uf  the  msidc  be  touched  with  the  finger 
dightly  greasy,  the  solution  will  cool  down  and  remain 
supersaturated ;  but  if  the  flask  be  inclined,  so  as  to  touch 
the  unclean  portion,  crystallisation  immediately  sets  in. 

A  liquid,  such  as  spirits  of  wine,  a&s  as  a  nucleus  in- 
dire^Iy,  by  combining  with  a  portionof  the  water  of  the  solu- 
tion, aiid  setting  free  a  portion  of  the  salt.  This  starts  the 
crystalltsation,  and  the  sAion,  once  beeun,  continues. 
Hence,  in  many  c.ises  of  supei snt-.ir.itftl  solutions  prepared 
with  distilled  water,  hoilcd  .itid  cirtfully  filtered  into  chemi- 
cally clean  vessels,  there  is  nothing  tost.ir?  v:\  stailisation, 
and  such  solutions  may  be  kept  any  li-ngih  ui  tutic,  or  even 
put  into  freezing  mixtures  at  I  ..  or  from  that  to  o', 
without  any  separation  of  the  salt.  Supersaturated  solu- 
tions of  the  sodic  sulphate,  acetate,  arsctiiate,  succinate, 
and  borate  were  treated  in  this  \^  ay :  as  also  of  Rochelle 
salt,  potasib  alooi,  Epsom  salts,  and  some  others.  In 
other  cases  the  supersaturated  solutions,  at  low  tempera* 
tares,  suddenly  smidified,  as  in  the  case  of  the  sodic  car* 
bonate  and  phosphate,  the  plumbic  acetate,  arMl  some 
others.  Other  solutions  deposit  their  excess  of  salt  at 
low  temperatures,  o:  uhiitril.e  .ii  -.ici;  of  a  nucleus,  leaving 
the  mother  liquor  saturated  :  such  are  the  zincu-acetate, 
the  cupric  sulphate,  bsiic  chloride,  citric  acid,  and  some 
others. 

Seeing  then  that  iii.iny  hi_:hly  charged  supersaturated 
Solutions.*  if  proper  precautions    be    taken   to  insure 

•  Some  idea  mav  br  lurmcd  ol  the  cxirnt  cf  Miperiaiuraliun  Irorr. 
the  fiCt  %l.itcj  Ly  ^Ir.  T.  m  m:  y  in  the  diacuxtitm  <'ii  hi»  papci,  that 
iornc  v-I_tiun:,  a!   It  u   irir  j  !  r.oures  contain    (rem  60  to  go  lime* 

mon  utt  than  the  water  cuuUI  take  up  at  thoite  tempcfaturea,  and 
sy  Mvantiea  ol  the  ash. 


chemical  purity,  can  be  reductd  to  low  temperatures 
without  crystallising,   Mr.  Tomlinson  contends  that 

supersattiration  exists  in  faA.  as  well  as  in  appearance, 

and  that  there  is  no  proof  of  any  molecular  change  in 
such  solutions,  such  as  to  lead  to  the  iormatiun  of  a  more 
soluble  salt  which  forms  only  a  satuiaieJ  solution  on  ac- 
count of  its  greater  solubility.  Such  a  view  of  the  case  is 
mere  theory  unsupported  by  experiment.  But  then  it 
may  he  asked  '•  How  does  Mr.  Tomlinson  account  for 
the  seven-atom  hydrate  in  the  case  of  the  sodic  sulphate, 
and  which  is  found  only  in  supersaturated  solutions  ?" 

The  answer  to  this  question  is  stated  very  clearly. 
The  ordinaiy  sodic  sulphate,  which  crystallises  with  ten 
atoms  of  water,  parts  with|tbis  water  so  easily  by  mere 
e.\posure  to  the  air  or  under  a  gentle  heat,  that  there  can 
be  no  doubt  that  when  placed  in  hot  water,  it  is  the  an- 
h\  (!r(n;s  salt  thai  enters  into  Solution.  No\'.-  wlien  such  a 
iuluiioa  {^  salt  lo  i  water)  is  reduced  to  a  ictuperalure 
sufticiently  low,  it  deposits  a  portion  of  the  salt  it  can  no 
longer  hold  at  the  reduced  temperature.  But  the  salt 
thus  deposited  is  not  the  ten-atom  hydrate,  iiur  the  seven- 
atom  hydrate,  but  it  is  the  anhydrous  salt  in  odohedral 
crystals,  the  hydrates  being  in  prisms,  the  one  with  di- 
hedral and  the  other  with  oblique  summits.  Now  if  the 
tube  be  set  aside  or  even  be  left  in  the  freezing  mixtnte, 
as  the  tempeiatttie  rises  these  anhydrous  ciysMls  enter 
into  solution  and  form  a  dense  lower  stratum,  containing 
only  water  enough  for  the  seven-atom  hydrate,  and  accord- 
ingly this  salt  forms  at  the  bottom  of  the  vessel  in  small 
quantity,  while  the  reir.amder  of  the  soltition  th.it  rests 
upon  it,  is  still  supeisatarated.  If  now  the  tube  be 
opened,  crystallisation  will  set  ::i  from  the  surface,  where 
there  is  plenty  of  water,  and  the  crystals  dart  rapidly 
down,  carrying  with  them,  not  only  enough  w.itcr  to  form 
the  ten  atom  hydrate,  but  also  enough  to  convert  the 
seven-atom  into  the  ten-atom  hydrate,  a  change  which 
is  marked  by  the  dead  white  opacity  that  comes  over  the 
modified  salt. 

The  formation  of  the  anodified  salt  nwv  be  coaveniently 

studied  in  the  case  of  zinco  sulphate,   when  a  satoratcd 

Solvitioii  of  this  salt  cools  tlow  n  from  the  boiling  point  tO 
aljuui  ,  ail  anhydrous  or  monohydrated  salt  is  thrown 
down  in  quantity,  and  as  the  solution  cools  a  portion  of 
thi<!  dt«iso!ve!?,  and  a  crop  of  acicular  crystals  is  produced. 
This  is  a  modihed  salt  formed  at  tlie  bottom,  very  difter- 
ent  (rum  the  ordinary  six-atom  hydrate  which  forms  at  the 
surface  as  soon  as  the  plug  is  removed.  The  ammonia- 
phosphate  also  forms  a  modified  salt.  The  strontia  ni- 
trate also  deposits  an  anhydrous  salt  in  cooling  down  to 
about  62' ;  but  as  this  is  not  soluble  in  the  solution,  the 
modified  salt  is  not  produced. 

M.  Li.iwel  points  out  modified  salts  in  the  case  of  the 
sodic  carbonate  and  the  magnesia  sulphate ;  but  as  he 
attatl'.cs  „re.it  importance  to  the  peculiar  catalytic 
properties  of  the  sides  of  his  vessels  m  determining  the 
formation  of  these  salts,  Mr.  Tomlinson  su]<poses  .M. 
Li'wel  s  results  were  due  to  portions  of  the  sides  of  liis 
vessels,  not  chemically  clean,  a<5ting  as  nuclei.  In 
chemically  clean  vessels  M.  Lowel's  results  were  not 
produced.  The  sodic  carbonate  solution  suddenly  be- 
came solid  in  reducing  the  temperature ;  while  the  mag« 
nesia  sulphate  solution  resisted  a  cold  of  io°  F.  and  under. 

The  conclusions  arrived  at  by  Mr.  Tomlinson  are— (i), 
that  a  number  of  hydrated  salts  form  supersaturated  sora- 
tions  and  remain  so  even  at  low  temperatures  simply  from 
tile  :ibsence  of  a  nucleus  to  start  the  crystallisation.  (3). 
That  a  niuleus  1:-  a  body  th.i!  I'.as  a  stronger  adhesion  for 
the  sail  than  i^f  the  '.\  .iter  \\  h;ch  liolds  the  salt  in  solution, 
a  state  of  things  brtJi;;;ht  about  by  the  absenLeofchemic.il 
purity.  (3)  That  three  or  four  salts  form  kupersalurated 
solutions  which  in  cooling  down  deposit  a  modified  salt  or 
one  of  a  lower  degree  of  hydration  than  the  normal  salts. 
(4).  That  this  modified  salt  is  formed  first  by  the  deposit, 
in  small  quantity,  of  the  anhydrous  salt,  which  entering  into 
solution,  forms  adense  lower  stratum  containing  less  water 
than  th«  rest  of  the  solution,  in  which  lower  stratum,  the 
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modified  uh,  ia  formed.  (5).  That  «alta  of  a  tow  degree 
of  h^atioa  form  superMturated  ■olvtions,  which  on  rc- 
duAioa  of  temperature,  or^  by  the  aAton  of  a  nvdeui,  de- 
posit the  esccess  of  salt  that  held  the  solutions  super- 
saturated,  leaving  them  merely  saturated. 

Wl-  vfn:i:rf  to  think  that  ifthL'sc  conclusions  arc  suli- 
stantiattd,  the  whole  subjc-Lt  of  suiH-rsaturatioi;  is 
dt-iiniti-l;.  settled. 

li  ii.is  often  hecn  stated  iliat.  ciTi.iiii  .inhvilmus  n.iUs, 
such  as  nitre  and  potassic  bichroiu.iU'  furni  supt  r>,itiir.Ttt  d 
sohitions.  Mr.  Tomlinson  arrives  at  an  opposite  con- 
i  lusion.  His  method  of  testing  this  point  was  to  make 
a  solution  of  known  strength  as  indicated  by  some  good 
Table  of  solubilities,  raise  it  to  the  boiling  point,  and  then 
note  whether  any  salt  was  thrown  down  when  the  solution 
reached  the  temperature  indicated  tqr  the  table.  Thus, 
according  to  Gay  Luaaac'a  tabic,  100  parts  of  water  at 
i^*F.  contain  m  a  saturated  lotiidoa,  125  of  potassic 
nitrate.  A  solution  of  12^  parts  salt  in  100  <»  water,  in  a 
chemically  clean  flask,  with  a  clean  thermometer  passing 
through  the  cotton  wool  plug,  sank  from  the  boiling  point 
to  149',  when  it  began  to  deposit  salt.  The  deposit  first 
appeared  on  ihc  siJi.-  nfaiu-t  liic  v.  mdow,  or  the  coldest 
side,  when  till-  (las!-,  was  sospenJcd  111  air  :  but  if  the  flask 
were  placed  011  nuttal  or  other  miod  conduciur.  a  ring  of 
Kalt  was  first  formed  at  the  bottom  6'  or  b  earlier  than 
when  the  flask  sioud  on  a  block  of  wood. 

According  to  Krcmer  200  of  water  at  140^  F.  dissolve 
100  parts  of  potassic  bichromate.  Such  a  solution  in 
cooling  from  the  boiling  point  began  to  throw  down 
crysulline  flakes  at  138*^ 

Many  other  solutions  were  tried,  and  the  conclusion  is 
that  anhydrous  salts  do  not  form  supersatnialed  solutions. 
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In  continuation  of  our  report  of  this  evening's  proceedings 
we  now  eive  abstraaa  of  the  three  communications  which 
concluded  the  bosineBa  of  the  sesmn. 

Dr.  W.J.  Palmbr  contribnted  an  interesting narrati 
entitled  **  ObservalUmt  oH  the  Proinetim  of  Nitre  n: 
iHdia."  The  native  "  sorawallahs  "  make  it  the  business 
of  their  lives  to  search  for  saline  incrustations  in  and 
arijiiiid  tliL-  rnuti  walls  vvlilk.-h  lmkIdsl-  tlic  priiiiitivc-  dwell- 
ini<s  (jI  the  itih.tbiiaiu.s  al  the  injrtli-v,t:itcin  provinces  of 
Indi.!.  W  hen  the  appearance  of  the  soil  indicates  , the 
existence  n!'  nitre  they  scrape  ofl"  a  thin  layer  of  the  impreg- 
nated earth  and  lixiviate  it  in  clay  vessels  either  with 
water  alone  or  with  the  last  washings  of  a  previous 
operation,  the  solution  thus  obtained  being  poured  into 
shallow  pans  of  unglazed  earthenware,  and  there  left  ex- 
posed to  the  sun  and  hot  winds  of  a  tropical  climate, 
until  the  nitre  crystallises  out.  The  crude  product  is 
then  partially  purified  by  being  again  dissolved  and  re- 
crystalliacd.  fhe  saltpetre  is  recovered  in  the  form  of 
ding)-  prismatic  crystals,  «,nd  common  salt  to  the  amonnt 
of  nrom  one  to  nine  per  cent  is  left  in  the  mother  liquors, 
which  upon  evaporation  to  dryness  is  recovered  and 
separately  colleded.  The  sorawallah  makes  periodical 
visits  and  secures  fresh  collections  of  nitre  from  the  saint 
spots  of  ground  weul,  after  w  ed;,  the  rate  ol  proiluition 
rern.iinin^'  const.i:u  whilst  the  d\\elliii;;s  are  iiili.i;u ted, 
but  decre.isiii;^  .^-raduaUy  if  from  an\'  cause  the  silla<;es 
ure  deserted.  The  physical  features  of  thc^nitrc-producing 
regions  were  then  described,  and  the  nuthor  refened  to 


the  conditions  undtf  which  most  nitre  seemed  to  be  ob- 
tained; these  wete  d^eodent  upon  the  existence  in  the 
plains  of  India  of  a  IKaUe,  nodular,  calcareous  nek  called 
"  kunkur,"  and  water  must  not  occur  nearer  the  surface 
than  twenty  feet ;  but  it  was  remarked  that  the  largest 
\-ield  of  nitre  v.  as  f;ir;iisl'.ecl  in  the  four  months  of  the  vcar 
constltutiii'^  the  rainy  season,  the  heavy  tiopical  rains 
havini^  the  elieill  of  washing  the  salt  from  the  depths  of 
the  soil  1(1  the  surface  rather  than  of  dissolving  it  out 
entirely  and  carrvin;^  it  into  the  rivers.  The  process  of 
nitrilication  commenced  with  the  conversion  of  urea,  &c., 
into  nitrate  of  lime,  under  the  combined  influences  of 
heat,  moisture,  and  of  the  before-mentioned  calcareous 
rock  ;  whilst  the  pradliee  of  the  tMtives  of  throwing  their 
wood  ashes  into  Uie  common  drains  supplied  the  carbon- 
ate of  potash  from  which,  by  double  decoapoaition,  the 
nitre  was  formed.  These  changes  only  occur  in  the 
neighbourhood  of  inllages.  or  densely  populated  localities, 
but  the  {Hocess  of  artiiicial  generation  of  saltpetre  had 
been  successfuHy  carried  out  in  connexion  with  toe  Tndian 
jails.  The  author  adds  a  speculation  as  to  the  influence 
of  electrical  agencies  (thunderstorms)  in  contributing 
towards  a  more  rapid  formation  of  saltpetre. 

The  PitESiiiENi ,  in  proposing  a  vote  of  thanks  to  Dr. 
Palmer,  invited  rliscussion  upon  the  elcdlrisa!  theor>' of 
the  generation  of  nlt.-ic  acid  ;  whether  nil  other  circum- 
stances beiii|;  the  same,  nuj-t  mire  should  be  formed 
during  the  season  in  which  thunderstorms  were  prevalent. 

Mr.  W.  H.  Pkrkin  expressed  his  surprise  in  noticing 
bow  few  sparks  from  a  Kiihmkorff  coil  suflaced  to  pro* 
duee  red  fumes  in  a  jar  oi  air,  especially  if  the  tempera- 
ture was  somewhat  raised,  and  the  indigo  test  at  once 
showed  the  presence  of  nitric  acid. 

Mr.  Davio  Foxbbs  had  had  opportunities  of.studying 
the  saltpetre  manufadure  in  several  parts  of  the  world.  In 
order  to  ensure  a  supply  of  saltpetre  in  case  ot  war.  in 
Sweden,  ever^-  peasant  was  bound  to  supply  a  certain 
amount  ofnitie  to  tlie  Gnvernnient  as  part  p.jyii.eiit  of  the 
taxes.  It  v.as  tl'.e  j  rastice  to  rely  upon  wood  a^hes  tVum 
the  household  hn .is  the  source  of  potash,  the  other  in- 
L;reditnib  being  nearly  the  same  as  in  India,  with  lime 
added  where  it  did  not  occur  naturally.  In  the  cold 
climate  of  that  northern  latitude  there  v.-.t?  no  suspicion  of 
llr^htning  having  .uiv  d.red  influence  upon  the  generation 
of  nitric  acid.  Spain  formerly  got  much  saltpetre  from  the 
'plainsof  the  south,  where  nitrogenous  organic  matter  was 
somewhat  scarce,  but  potash  abundant,  as  the  result  of  the 
decomposition  of  thcfitUpar  of  the  granites.  In  Peru,  Chili, 
and  other  parts  of  the  continent  of  South  America,  where 
rain  nevtr  lalls.  immense  accumulations  of  nitrate  of  soda 
V  <  re  known  to  exist ;  in  it  upearedonly  neee«a«y  to 
pace  nrj^anic  matterin  eontaft  witn  carbonatje  of  Itme  and 

common  salt  to  secure  the  produiftion  of  the  nitrate  of  SOda 
or  Chilian  saltpetre  in  that  climate,  and  in  these  distriAs 
all  the  wells  Vsere  iully  ch.ir^i d  w  ith  s.iline  matter.  tl'.Jt 
it  was  necessary  to  procure  water  dmtilSed  I'roin  the  sea  w  ith 
English  coal  at  the  cost  of  £1  or  £^  per  ton  lor  ordinary 
household  use;  even  the  locomotives  on  sonre  South 
American  lines  h.ad  to  he  sujiphcd  with  tlistilled  water  tO 
.ivoid  the  formation  of  saline  cru.sts  in  the  builers. 

Dr.  J.  H.  Gii.iitKT  was  led  to  belie,  e  that  the  process 
of  nitrification  was  pradlically  independent  of  the  oxi 
dation  of  atmospheric  nitrogen  or  of  electrical  acftion  : 
some  years  ago  he  searched  fo.'  ammonia  and  nitric  acid 
in  rain  water  which  fell  during  a  heavy  thunderstorm, 
and  Cmwd  ammonia  without  difficulty,  but  the  quantiqr 
of  nitric  acid  was  excessively  small. 

Mr.  John  WtLUAMS  took  occasion  to  examine  for 
sittfikurie  acid  and  ammonia  in  the  rain  water  which  fell 
liming  the  thunderslorni  in  London  about  the  end  of  May. 
I  he  Nessler  test  immediatciy  indicated  the  presence  of 
ainnonM.  and  the  .unount  Of  BUlphltriC  acId  WaS  by  00 
means  inconsiderable. 

Dr.  Urco  Mi  i.lkk  said  it  was  Ncell  known  that  organic 
matter  containing  but  little  nitrogen  furnished  nitrate  as 
the  MBtdt  of  its  putmcence,  and  tt  had  ftlpizlimijl  <lM)pgIe 
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the  oxidation  of  thc!>c  orgatiic  matters  was  capjl  I  i  f 
inducing  (by  a  sort  of  catalytic  acftion)  the  forin.umn  oC 
nitric  acid  from  the  surroundinjj  .itmospheiic  nitro^c;!. 
Schi'nbien  proved  that  nitric  acid  was  formed  merely  in 
bringini^  nitrogen  gas  in  contaift  with  flame. 

Dr.  Gut  HRi£  was  desirous  ofassuriag  himself  that  the 
proceeds  of  the  sale  of  nitre  more  than  covered  the  cost 
of  production  under  favourable  circnmstaBcea  of  native 
labour.  Some  years  ago  he  prapoaed  to  the  OowernracDt 
authorities  to  colled  saltpetre  in  the  Mauritius,  for  the 
town  lie*  low  and  near  the  sea,  and  there  were  difficulties 
in  the  way  of  securing  '^oaA  dr.iin.icjc.  Xot  only  as  a 
commercial  speculation,  but  as  a  siiniury  mtaiurc,  the  re- 
moval of  this  sewage,  and  the  conversion  of  it,  if  possible, 
into  s-altpeire  seemed  to  be  important ;  his  advice  was 
not  adopted,  and  s:ncc  that  time  his  vieu  s  had  received 
confirmation  by  the  fearful  ravages  of  disease  and  hi^h 
rate  of  mortality  which  had  occurred  in  the  island. 

Dr.  J.  Attfielo  conceived  that  the  largest  produdlion 
of  nitie  would  not  coincide  with  the  (Knods  when  thunder- 
storms most  frequently  succeeded  each  other,  but  that  a 
necessary  interval  must  dapie  to  allow  time  for  the  oxi- 
dadoo  to  ipioceed. 

Dr.  ODt.n(a  referred  to  an  anomaly  in  the  fafi  that 
starch  p.istc,  .Tlthough  dciiilutc  of  nitrogen,  gave  off 
arimonia  during  it-;  fermentation,  l  or  his  own  information 
he  enquired  whether  the  great  bulk  of  nitre  imported  from 
India  is  made  by  thr  manurial  collcClion  plan  which  had 

just  nu\\  been  descrihed  ? 

Dr.  Palmer  supplemented  his  previous  remarks  by 
making  a  few  "itatements  respecting  the  depth  at  which 
water  ordif.arily  occurred  in  the  large  trads  ofcotintry 
near  the  Hunnlayas  as  coinpared  with  other  localint>  in 
the  plains  of  the  Ganges.  There  could  be  no  doubt  about 
the  wSt  tliat  nitre  was  coUeficd  in  mudi  greater  quantity 
dnrinc  the  four  months  of  the  rainy  season  than  at  other 
times,  but  whether  this  circumstance  was  due  to  the  more 
'  pecdy  rL'cn\  i.Ty  of  the  f-ak.  already  fnrme;!.  by  the  solvent 
action  of  water  resulting  from  hca\y  raius  penetrating  the 
rarth  to  a  f,'ri  aler  depth,  and  by  subsequent  evaporation  bi  - 
coming  re.ihsdrhid  to  the  surface;  or  to  a  direct  influence 
t  f  electrical  action  in  promoting  the  nitrification,  seemed 
to  him  (the  spcal*.ery  well  worthy  of  discussion,  and  he  was 
only  glad  to  have  started  a  subjeA  of  so  much  interest  to 
the  members  of  the  Society.  For  his  own  part  he  now 
thought  that  the  lightning  had  very  little  influence  in  con- 
tributing to  the  formation  of  saltpeuc.  In  reply  to  Dr. 
Odiing  he  would  state  that  all  the  saltpetre  which  came 
to  England  was  the  pradnce  of  the  amatt  coUeAions 
brought  in  by  the  "  Sorawallahs,**  who  ibr  centuries  past 
and  for  many  succeeding  generations  had  catiiod  on  this 
business  in  the  Bengal  prtn  inccs. 

Dr.  F.  Cii  inKii  exhibited  and  described  a  little 
'•  Instninii)it  fo-  .^faiiiUtiniu^  n  C<i'ii!,vil  Tiiiif-frtUiin-.^' 
w  liere  I'as  is  available.  It  consists  of  a  bulb  containing 
air  connected  by  an  elbow-piece  to  an  upright  ghiss  tube 
filled  with  mercurj",  the  column  of  which  rises  to  a  i,'reater 
height  when  the  air  in  the  bulb  suffers  expansion  by  hv  at. 
The  ascent  of  the  mercury  is  used  to  cot  off  partially  the 
commaaiottion  between  the  gas  burner  and  its  supjply ;  it 
docs  tills  merely  by  rising  into  the  bend  of  a  U-tube, 
through  which  the  gas  i  s  conduced.  The  whole  apparatus 
admits  of  adjustment  for  use  at  an^  required  temperature 
by  dcpressint;  an  iron  M  ire  piston  mto  the  ni  rci  r  ,-  reser- 
voir. 1  he  position  of  this  sliding  piston  may  either  lie 
C'  T-tral  or  extra-lateral. 

Mr.  HcRBi  RT  McLiioi>  instituted  a  comparison  between 
this  instrument  and  Biinsen"'.  thermostat;  and  Dr.  1".  J. 
Mit.i  s  mentioned  some  point.-;  of  similarity  to  Kcni|'''s 
gas  regulator.  .\  form  of  instrument  sketched  in  Greville 
Williams's  Chtmkal  Manipultttiou  was  likewise  referred 
to. 

The  SccitETAav  then  read  some  MtHemlogkal  Kvtic  s, 
by  Professor  A.  H.  Church,  M.A.,  which  included  descrip- 
tions and  analyses  of  chalybitc,  diallosite,  and  wood- 
warditc. 


I.  f-'/rrT/i  The  sample  examined  v.'as  found  by  Mr. 

tr  ,-.  [  .ti.S.,  as  a  ;;iobiii.ir  in.iss  in  the  inlerjor  of 
.1  I. II,,'--  niru  fioui  II.iKloM.  near  l'.\eler.  k  was  cr\ .sl.illiri'- 
xMtli  .'.Htliated  slniLture,  and  \eilo\\isli  i;rey  in  C('lc>:ii. 
Upon  analysis  it  proxed  to  be  almost  cliemicall\  pure 
ferrous  carbonate,  and  the  iron  determined  by  the 
]>ennanf;anaie  method  gave  nearly  the  theoretical  pro- 
portion. 

II.  li  'uiUojiiU.'  -  K  pale  rose-red  variety,  of  exceptional 
purity,  obtained  from  Mr.  Tailing,  of  Cornwall.  It  t'ur- 
nished.  on  analysis,  results  indicating  the  following  com- 

position  :  — 

Carbonate  of  mang-ujcsc  . .  . .  97  65 
Carbonate  of  iron    .1-05 


100-30 

III.  Woodti  itnittc. — The  author  answers  the  objections 
of  M.  I'isani  {Comptcs  Rciulns,  1867,  p.  1 142),  who  believes 
this  mineral  to  be  a  mixture  of  langite  and  allophane,  by 
asserting  that  clean  specimens  of  w  oodwardite  do  not  con- 
tain so  much  as  i  per  cent  of  silica,  and  that  th^  exhibit 
sufficiently  definite  chemical  and  physical  chanAers  to 
justify  timr  being  considered  a  distind  mineral  species. 
Viewed  under  the  microscope,  the  mineral  appeared  to  be 
of  unif  rm  struclure  tl.r<  ujjhoul,  which  is  not  the  case 
with  the  saniplei-  analysed  by  M.  Pisani,  nor  with  thoS4f  of 
an  olive-green  colour  pri\ nms^y  examined  by  .Messrs. 
Church  and  Waringtun,  to  whtch  they  lic&itatcd  to  ass:j;n 
a  tuririula.  Thr  atjalvtical  results  of  this  obviously  ituxt-r! 
spectnten  arc  now  published,  for  comparison  with  the 
numbers  stated  in  the  Coinptcs  RcnJus. 

Mr.  David  Furbkb  complained  that  chemists  frequently 
umitted  to  give  tlie  specific  gravity,  and  other  physical 
charaAcrs  great  importance*  in  deciding  the  claims  of 
a  minend  to  be  considered  a  new  wecies. 

Dr.  Huoo  MvtLBR  considered  the  mode  of  occuiience 
tn  the  mine  a  matter  of  greater  consequence  than  had 


be 


tn  ■.isu.i. 


db-,.,v.-d.  Wit 


1   ni;inv  o!  these 


Cornish 


ir.tiu-raLs  i!ie  exact  lo.:.iljty  anJ  moJe  of  occurrence  \\'erc 
».e)v,  a  profound  secret,  and  samples  obtained  from  the 
dealers  mi^ht  frequently  give  concordant  results  on 
analysis,  n.erely  from  the  circumstance  that  th^  WSre  all 
portions  of  the  same  mineral  slab. 

Mr.  \V.M.  HusTLLR  said  he  had  great  doubts dwot  the 
existence  of  woodwardite  as  a  distinct  mineral. 

Mr.  Iv.  VVarinqton  defended  woodwardite,  00  the 
ground  of  all  the  analyses  showing  a  general  agreement. 
The  chemist  had  but  small  chance  of  tracing  the  origin  of 
a  mineral  in  the  mine. 

The  PRBStDBNT.  aftiT  moving  a  vote  of  thanks  in  Gtvour 
of  tlie  n'speC!i%c  authors,  adjourned  the  meeting  ontil  the 
lirsi  Thursday  m  .November. 
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Mcthoi  oi  acalyiing  commerciai  acetate  of  lime. — Estunattrn  of 
iodine  in  lb*  mtdiMS  of  the  aniline  colour  fa(^oneH.— Conatitulion 
iodide  of  starch.— New  pro<e»  for  the  manufacture  of  white  lead. 
Preservation  t<f  ferments,  -l-mrloymcnt  of  phosphide  of  fine  in 
tliera|iri)ii<  .K<  mi  m\  <•>  Siiisc,:s:  Kcfearchrs  on  the  salts  of 
tbaliiutn.— Acth-n  <i|  ilie  vuliatc  arc  oa  the  cartby  oxide*.— -Nitro- 
pnimiste  of  iMMsah  m  a  te«t  fm*  aUtslioJly.— Prod«Aien  «f  the 
diamamd. 

M.  I-'resknil's  lias  proposed  a  new  method  of  eft'etting 
analyse*  of  commercial  acetate  of  lime.  The  ordinary 
process  consists  in  estimating  the  acetic  .u.i.  by 
difierence,  aftei'  calciiiiit;;  the  acetate;  siuLt-  il.e 
commercial  product  aKva\s  contains  tar  and  other 
impurititiS,  the  proct  is  inaccurate.  1  he  method 
.ndopted  by  M.  Fresenies  i-;  the  totlowing:  5  grammen 
of  the  acetate  Xrt  be  examined  are  introduced  into  a  retort 
xvith5oc.c.  of  water  and  50  c.c.  of  phosphoric  acid  of 
1-2  density,  and  free  from  niuic  acid.  The  mixture  is 
distilled  with  care  to  dryne'^,  so  c.c.  of  water  Ate  , 
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then  added  and  the  distillation  repeated.  The  operation  ' 
having  been  made  a  third  time,  the  distillates  are  united, 
mnd  diluted  to  2^0  c.c. ;  50  c.c.  are  then  taken  for  a 
titiation  wiiii  standard  soda  solution.  It  is  not  ncccFisary 
to  teurd)  for  hydrochloric  acid  in  the  distillate,  for  the 
amoont  of  tbis  add  can  be  ascertained  after  the  titration  | 
by  means  of  standard  nitrate  of  silver. 

The  same  eminent  chemist  has  also  made  known  a 
method  of  t-stiniatl n -iodine  in  the  residues  from  the 
inanufat'turc  oi  aniline  colours.  There  arr  nuw  t.i.ir.J  in 
commerce  mother  liquors  worked  for  the  ir.anuf.TcuirL-  of 
iodine,  and  containing  besides  thi.s  metalloiil,  sensible 
quantities  uf  .ilkaline  arseniates  and  an^cnites,  as  well  as 
organic  matter.  These  waters  occur  in  the  manufafture 
of  aniline  colours  ;  their  value  depends  upon  the  amount 
of  iodine  they  contain,  the  amount  of  this  metalloid  and 
tlie  proportion  engaged  in  the  organic  matter  are  therefore 
the  two  tblofi  that  are  required.  The  following  is  the 
procew :  10  grammes  of  liquid  arc  treated  with  3  grammes 
of  potash  in  concentratcci  sohitiont  the  mixture  is  then 
evaporated  to  dryness  in  a  chimney  with  a  good  draft,  or 
in  the  open  .lir,  on  .-u'count  ot"  the  c.uo;!".Iic  piixkis^ls 
occasioaed,  and  ignited  uUimatcly.  i  he  aqueous  solu- 
tion of  the  residue  is  made  up  to  250  c.c.  of  which  20  c.c. 
are  treated  by  a  mixture  ol  sulphuric  and  hyponitric  acids. 
The  iodine  from  the  20  c.c.  is  separated  by  agitating  with 
sulphide  of  carbon ;  as  the  sulphide  of  cirSnn  solution 
may  be  acid,  it  is  necessary  to  agitate  vit)i  v.  ater  until 
the  washings  no  longer  affecl  litmus  paper  ;  when  this  is 
attained,  a  titration  is  made  with  hypo<;ulphite  of  soda. 

Iodide  of  starch  has  been  subjedted  to  an  examination 

5M.  Gmcbard.  Since  its  discovery,  the  constitution 
this  body  has  been  often  discussed  according  to  some 
chemists  it  is  only  a  mixture  of  iodine  and  starch,  or 
starch  tinted  by  iodine,  nthers  on  the  contrrkry  consider 
iodide  ol  starch  to  be  ;i  Uelir.ite  combinatio  n  ot  iodine 
and  starch,  \\  ith  exces:;  of  iodine.  The  general  opinion 
is  that  the  iodide  c  l  starch  i«s  a  nimp!*-  mixtdrc,  and  the 
eolourlcss  iodide  is  only  starcti  %'.:ih  I'vi'rnulic  acid.  M. 
Guichard  thought  that  an  examination  with  the  dialyser 
would  throw  light  upon  the  question.  If  there  existed,  in 
fadi  a  combination  of  iodine  and  starch,  the  compound 
Ought  to  be  colloidal,  and  remain  in  the  dialyser ;  if,  on 
the  eontraiy,  only  dissolved  iodine  and  hydtiodic  acid 
were  there,  atarch  would  alone  remain.  Bf .  Guichard 
made  a  Ipeat  number  of  experiments,  he  remarked  that 
kkUne  passed  the  dialyscr  first,  then  hydriodic  acid  in 
large  qu.intity,  aftei wards  tfie  iodide  became  suddenly 
decolourised,  and  i.-xter  the  iodine,  as  wtU  ixi-  the  ludriudic 
acid,  ce.Tsed  to  be  disengaged.  When  the  experiment  was 
made  with  iodide  of  starch  decolourized  by  hrat,  the  dis- 
engagement of  iodine  v.  as  diri'iciik  to  [  eri  riye,  that  of 
hydriodic  acid  was  alone  obser\ed  ;  tl:e  same  was  the 
case  with  the  iodide  heated  in  close  vessels  for  some 
hours  to  100°,  then  to  150^.  The  colourless  iodide  of 
starch  has  then  no  existence ;  the  so-called  iodide  of 
Starch  Is  simj>Iy  starch  tinted  by  iodine.  Heat  thus 
aepiaiales  the  iodine  from  the  starch;  the  iodine  then 
remains  in  the  water,  either  as  such  or  as  hydriodic  acid. 

M.  A.  Girard  has  recently  invented  a  new  process  for  the 
manufacture  of  white  lead.  The  lead  is  (Irst  prepared 
for  treatment  by  granulating  it ;  the  granulated  metal  is 
pl.aced  in  a  rotating  cask  (which  should  be  made  of  heecli 
or  elm,  not  oak)  with  one-fourth  its  weight  of  pure  water. 
The  cask  is  made  to  rotate  at  the  rate  of  thirty  or 
forty  turns  a  minute,  and  arrangements  are  made  for  the 
passage  of  a  cwrent  of  air  during  the  rotation,  .\fter 
about  two  hoars,  nearly  the  whole  of  the  lead  is  found  to 
be  oxiditedt  and  then  carbonic  acid  is  introduced  in  the 
place  of  the  current  of  air,  and  the  rotation  continued  for 
war  or  five  hours  farther.  At  the  end  of  this  time  nearly 
the  whole  of  the  lead  isfisund  to  be  converted  into  hydrated 
carbonate,  fine  white  lead,  which  can  be  separated  from 
all  the  metal  remaining  intaLt  by  decantation. 

At  a  meeting  of  the  Socirti'  He  Fhnrmacie,  M.  Mialhe 
gave  an  account  of  his  iciearelies  en  the  preservatioii  of 


ferments.  The  conclusion  to  be  drawn  from  these 
researches  is,  that  physiological  ferments  can  retain 
indefinitely  their  adion  when  suitably  dried.  This  fadt 
confirms  the  assertion  of  Rouchoux  relative  to  the  adivity 
of  dry  vaccine  lymph,  and  Mangili's  relative  to  the  dried 
poison  of  the  snake. 

M.  Yigier  read  at  the  same  meet=r  -  cammuaicatioo 
on  the  therapeutic  employment  of  pi  |  :  de  of  sine,  by 
M.  Curie  and  himself.  The  pnosphuretted  prep.iratiyns 
in  use,  he  said,  offer  such  grc»L  incuuvcnienccs  as  10 
create  a  serious  obstacle  to  the  employment  of  phosphorus 
in  therapeutics;  they  are  either  repugnant  to  the  taste,  or 
uncertain.  Phosphide  of  /mc,  on  the  conlrar>',  unites 
the  conditions  of  an  excellent  medicament,  and  seems 
destined  to  replace  all  the  other  preparations  of  phos- 
phorus :  it  is  a  grey  crystalline  substance,  pcrfe(ftly 
definite,  unalterable  in  moist  air,  and  still  decomposed  by 
the  juices  of  the  stomach.  This  phosphide  produces  in 
animals  poisoned  by  it  the  same  eflecb  as  phosphorais 
—alteration  of  the  blood,  congestion  of  the  luon, 
paralysis  of  the  heart,  alteration  in  the  cells  of  the 
liver,  &c. 

The  following  is  a  list  of  the  memoirs  of  chemical 
interest  communicated  to  the  Academy  of  Sciences  .it  the 
ifame  of  the  8th  inst.,  -  Chemical.  Optical,  and  Crysiallo- 
graphic  Researches  on  the  Sails  of  Thallium,"  by  MM. 
Lamy  and  Des  Cloizeau ;  "  Adion  of  the  Voltaic  Arc  on  the 
Earthy  Oxides,"  1^  M.  Le  Roux  ;  "On  the  Compressioa 
of  Saturated  Vapours,"  by  M.  Cazin  ;  "On  the  Kmploy- 
ment  of  Nitroprussiate  of  Potash  as  a  Test  for  Alkalinity," 
bv  M.  Filhol ;  On  Chloropropionic  Acid,"  M.  Bu- 
chanan ;  On  the  Produdion  of  the  Diamond,"  by  If. 
Saix.  by  the  same  author  a  note  entitled  "  Theory  of 
the  Pile,  its  laws  ;"  a  note  in  reference  to  the  principle  of 
a  new  ek-ctromoter  TuinJed  ujion  iiiJuc'\ive  ele>;tr:cit  y ; 
"  A  Note  on  the  \\"ater  of  tl'.e  Me JUerrancAn,  the  Water 
of  the  Ports  of  Marstilles,  and  the  Gases  dis-cngafjed 
from  the  latter,  '  b\-  M.  Conimaille,  completes  the  list. 

It  is  well  kno'.vn  th.it  nitroprussiate  of  potash  can 
serve  to  distinguish  a  solution  containing  free  hydro- 
sulphuric  acid  from  a  solution  of  an  alkaline  sulphide ; 
while  hydrosulphuric  acid  undergoes  no  apparent  chang^e 
when  mixed  with  a  solution  of  nitroprussiate  of  potash,  a 
solution  of  an  alkaline  sulphide  thus  treated,  becomes 
coloured,  immediately,  deep  blue  or  violet,  hf.  Bfehamp 
has  proposed  to  employ  nitropmsstste  of  jntash  as  a 
reagent  to  distinguish  mineral  waters  in  which  the  suTphur 
occurs  as  hydrosulphuric  acid  from  those  containing  a 
si:![di>de.  MM.  Mialhe  and  Lefort  in  invesiii,'.^ting  the 
chemical  composition  of  some  warm  waters  ha\c  had 
recourse  to  this  reagent  to  determine  the  state  in  which 
the  sulphur  existed  in  these  mineral  v,  .iters.  Tlie  great 
alterability  of  the  waters  of  certain  mineral  springs,  the 
facility  with  which  they  evolved  a  relatively  large  quantity 
of  sulphur  in  the  state  of  hydrosulphuric  acid,  had  im- 
pressed M.  Filhol  with  the  idea  that  they  Contdned  sulphide 
o  f  c  alcium.  He  had  therefore  attempted  the  use  of  nitre* 
prussiate  of  potash,  but  difficulties  here  occurred,  whicli 
led  him  to  examine  carefully  the  sAion  of  this  leafeiit 
upon  certain  solutions,  and  to  observe  that  a  mixture  of 
nitroprussiate  and  hvdrosnlpliur'c  acids  constituted  a 
reagent  of  great  sensibility  for  tl-.e  detection  of  alk.-ilinity 
in  any  solution.  Such  a  mixture  is  not  onl)'  coloured  by 
the  presence  of  causticalkalies, but  aUo  undertlie  influence 
of  alkaline  carbonates,  bicarbonate  s,  borates,  or  silicates; 
it  becomes  coloured  likewise  a  very  intense  blue,  when 
phosphate  of  soda,  or  any  other  salt  having  an  alkaline 
a<fkion  upon  litmus  tindtue  IB  present.  M.  Filhol  remarks 
that  to  see  hydrosulphuric  acid  acl  upon  a  solution  of 
phosphate  of  soda  so  as  to  produce  sulphide  trf  sodium  is 
certainly  curious.  Nitroprussiate  of  potash  thus  is  Sbowa 
to  be  a  reagent,  permitting  of  the  discovery  of  the  pheno- 
mena of  decomposition,  which  takes  place  between  an  acid 
and  a  salt  in  solutions  where  all  the  produds  of  the  re- 
action remain  dissolved.  These  fads  evidently  have 
interest  also  ia  regard  to  the  stvdy  of  sulphnroua  waiets. 
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either  natural  or  artificial.  It  would  be  no  longer  per- 
mitted now  to  say  that  a.  mineral  water  luiIv  contained 
bydro«ulphuriC  acid  in  the  free  state,  if  at  the  same  time 
tbi*  water  contained  alkaline  carbcmates,  borates, silicates, 
and  phosphates.  A  more  or  less  considerable  quantity  of 
sulphide  m  ii^  is  produced  when  these  salts  on  muced 
wiu  Jijrdrosulphunc  acid.  la  examining  the  waters  ot 
the  Ax  (Airegc)  with  nitroprussiate  ofpotMh,  M.  Pilhol 
vii  sur[insea  to  see  the  water  from  the  wamest  swings 
(temp.  to  76*  C.)  behave  like  a  solution  of  free  hydro- 
sulphuric  acid,  when  he  had  a  multitude  of  reasons  to 
suppose  that  the  water  con t,"iinii«I  an  aikahnc  sulphide  in 
solution.  Not  less  sur[irised  was  he  to  find  the  same 
mineral  water  cooled  out  oi' conta^  with  the  air,  behave 
with  the  nitroprussiate  as  a  -solution  of  an  alkaline 
&uiphide.    We  may  eapeifl  some  further  details. 

M.  Saix  indicates  in  hiememuir"  Upon  the  Produdion 
of  the  Diamond,"  a  process  which  be  believes  could  be  cm- 
ployed  for  the  manufadlure  of  black,  coloured,  and 
:  1  '^rlettdiamoiids."  This  process  is  founded  on  the 
pi.t.ople  that  a  current  of  cniorine,  or  of  hydrochloric 
add  gas,  passing  over  fused  cast-iron,  forms  perchloride  or 
protochloride  of  iron,  both  of  which  volatilise,  leaving 
the  Carbon  present  in  the  mineral  intact,  since  the 
chlorine  ou^ht  not  to  unite  dircctl"-'  witli  the  carbon. 
The  cryNtallis-ation  of  the  carbon  could  thus  be  ettccted, 
iu:cor<iing  to  the  author,  following  the  general  rule,  for 
crystallisation  is  produced  in  a  solution  of  a  substance 
issceptible  of  crystallisation  whenever  the  solution  is 
Cimporated.  Tlw  Siie  of  the  crystals  depends  always 
Ufoa  the  slowoeet  of  the  evApotaUoo.  Your  readers  will 
doabtlesB  piaiso  the  dieiatefeetedacn  of  a  savant  who 
tkas  leaves  otlMfs  to  gather  the  golden  appks. 
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Preparation  of  Carbonic  Oxychloridc— Th.  Wilm 
and  G.  Wischin  reconuneiid  the  following  as  the  most 
convenient  method  for  preparing  phosfjen  gas: — Pure  car- 
bonic oxide  and  chlorine  are  condui^ted  throuph  a  properly 
perforated  india-rubber  stopper  into  a  flask  of  white  gluns 
of  about  to  litres  capacity,  the  tubes  reaching  to  the  bottom 
of  the  f^ask.  The  mixed  gases  then  pass  through  a  third 
shorter  tube  to  the  bottom  of  a  second,  and  from  there  to 
a  third  flask  of  similar  sizes.  The  gas  issuing  from  the 
Isst  is  Ave  from  chlorine,  and  contsins  only  traces  of  car- 
bonic oxide,  if  the  two  gases,  as  is  advisable,  enter  the 
first  flask  in  such  proportions  that  the  volume  of  carbonic 
oxide  is  <;Ilphtly  in  excess.  Tin- operation  has,  of  course, 
to  be   performed   in  sunlight.-  (Zi»/ifAr.  Chem.,  N.F., 

5)- 

Synthesis  of  the  Ether  of  AUophanic  Acid.— 
Th.  Wilm  and  C.  Wischin. — On  heating  equal  eqs.  of 
oica  a&d  cthylic  cblorocarbonate  in  a  small  flask  con- 
neAed  with  a  reversed  Liehtc's  condenser,  the  ethylic 
allopbanate  of  Liebig  and  Wohler  is  formed,  from  which 
synthesis  the  authors  conclude  that  this  body  is  urea,  in 
which  1  atom  of  H  is  svbstituted  by  the  menovaleiit  group 

fCaOa  f  C,0. 

\  Ha  (  Hj 

In  a  note  to  this  cornniunication,  Kolbe  adds  that  this 
ether  of  allophanic  acid  might  be  considered  as  carbaminic 
cthide  in  which  amide  is  leplacod  by  otea  miaus  i  atom 
of  hydrogen. — (Ibid, 

ReduAion  of  Indifo-Blue. — A.  liaeyer. — Indol  may 
be  oltalrn  d  dirc<ftly  from  indigo  by  treating  the  latter 
with  ua  and  chlorhydric  acid.  A  green  substance,  a  com- 
pouA  «f  IndicoHvlint  with  tobotiide  of  ti»»  it  fiist 


[  \\hich  on  continued  heatini^  becomes  yellow,  being  con- 
verted into  a  compound  of  tin  with  a  further  reduced 
indigo-blue.  1  his  veliow  compound,  mixed  with  little 
water  and  powdered  zinc,  when  heated  gives  out  indol  in 
large  quantities.  Indf^jo  blue  may  he  considered  as  com> 
posed  of  two  molecules  of  indol  joined  together  by  two 
atomsof oxy^n— (66U46iHN)202.  Daringthc  reduAioo 
to  uidtgo-white  one  atom  of  oxygen  is  taken  out,  and 
the  compound  (66H4e»NH.0H)O(66H4G,NH3)  formed. 
Further  reduAion  removei  the  second  atom  of  oxygen, 
the  two  molecules  separate,  and  an  isomer  of  cxinJol, 
Cf,H. iC.NH-. OH  I.  :s  obtained.— (Drw/.  Chriii.  (.its.  Ber- 
lin, I  7  ;. 

Determination  of  Sulphur  in  Organic  Compounds. 
— R.  Otto  determines  sulphur  in  organic  compounds  by 
heating  them  in  a  short  combustion  tube  mixed  with 
chromate  of  copper.  The  chramate  is  prepared  by  pre* 
cipitatinga  solution  of  potassic  bichromate  (which  must 
be  quite  free  from  'vulphur)  with  cupric  nitrate,  and  wash* 
ing  the  precipitate  tv.ice.  It  is  then  dried  at  100"  C. 
The  combustion  must  he  proceeded  %\  ith  slowly,  and  the 
front  part  of  the  tube  heated  just  hif^h  enough  to  prevent 
condeiisation  of  moisture.  1  iie  contents  of  the  tube, 
after  coolin;^.  are  disstdved  in  chlorhydric  acid,  digested 
with  alcohol,  and.  after  complete  reduction,  filtered  and 
precipitated  with  baric  chloride.  It  is  the  principal  advan- 
tage of  the  use  of  this  copper  s.ilt  over  that  of  the  mixture 
of  sodic  carbonate  and  piUasstc  nitrate,  that  from  the 
absence  of  any  a&ion  on  the  combustion  tube,  no  siUdc 
acid  becomes  mixed  with  the  prodad^  trf  the  reaftion. — 

(Ann.  Chc:i:.  Phnnt!..  c\]v..  25  ). 

Artificial  Mcthylic  Alcohol.  —  E.  Linnemann. — 
.Nlethyl.tnune  was  prepared  from  cyaohx'dric  acid,  with 
slight  modiiications,  according  to  Mendius's  method,  and 
converted  into  methylic  alcohol  hy  means  of  argentic 
nitrite  in  the  manner  described  on  a  former  occasion 
{vide  Chemical  Nbws,  No.  436,  p.  iSi).  The  corredcd 
boiling  point  of  the  pure  alcohol  at  the  normal  barometri- 
cal pressure  ('670  m.)  is  67-1*  C,  8p.  gr.  at  <t*  k  -8374. 
Tbe  iodide  of  the  alcohol  has  the  sp.  gr.  at  25*  ■  a'aogy 
and  boils  under  a  pres.<«ure  ^sSm.  at  42-5*.  These 
obscr\'ations  prove  the  identity  of  the  .ilcohol  obtained 
from  cyanhydric  acid  with  the  methylic  alcohol  from 
wo(/d  spirit.-  [Ann.  Chtiii .  Plutrtit .,  c.\lv.,42j'. 

Conversion  of  Methylic  into  Ethylic  Alcohol.— A. 
Sicr&ch. — Acetonitrile,  prepared  by  sAiog  upon  potassic 
mcthylsulpliate  with  potassic  cyanide,  waa  converted  into 
ethylamine,  and  from  the  nitrite  of  that  base,  alcoholwaa 
obtained.  This  alcohol  was  found  to  be  a  mixture  of 
ethylic  and  methylic  alcohol,  in  the  approximate  propor- 
tion of  4  to  I.  The  author  explains  the  presence  of  the 
latter  by  the  assumption  that  during  the  decomposition 
of  the  nitrite  of  ethylamine  alcohol  has  bSBft  fO* 
generated.  -(Ann.  Chiiu.  Pharm.,  cxlv..  46). 

Toluquinone.-  C.  Graebe  and  E.  Borgmann. — The 
authors  have  obtained  from  cressylic  alcohol,  by  treatment 
with  potassic  chlorate,  a  mixture  of  chlorinated  quinoas 
of  toluol,  which  they  succeeded  in  separating  iatotrichlor* 
toluquinone— 

(GH, 

and  dichiortoluquiaooc — 

(CH, 
IH 

Their  physical  properties  resemble  closely  those  of  the 
chloroquinones.  Sulphurous  acid  COnVCrtS  thc  tricMOTO* 
compound  into  trichiordioxy toluol — 

icia 

•^Ztitukr,  Chm^  N.Pn  iv., 
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••1  Diiiiuiliiy,  III  Chihiislr:  ,:,:•::<..        .i^i  li>%ini:!i<:i  itt  ulinr 
.Sl  ;i     I J .  i-  oli-.kIl-J  oil  1  :iat  c;  I'  liic  late  Dr.  L'lc.  LJv  Hi:SRV 

\Vai  i£,,  li  A..  1  .R.S.,  K.C.S..  J.auor  of  ••  Tlie  Journal 
<if  ihe  Ch-':;i.Lal  SLicit  ty,"  assisted  by  Eminent  Con- 
tributors. In  Five  Volumes.  Loadon  :  td6h.  Long- 
mana.  Green,  and  Co. 
The  gKatest  work  which  England  has  ever  produced  on 
chemistry,  one  of  the  RTcalest  indeed  which  she  has  pro- 
kliKcil  upi.n  any  scientific  .abicv::,  fmi-ihcu  ai  last,  and 
we  are  a'nie  to  congratui^iu  Mi.  VV„;i.-.  r.aasi  ssiiiccrL'ly 
upon  It's  tnniplction.  The  first  number  was  issued  more 
than  tive  yt-ar-;  a^^o,  and  though  some  slight  delays  have 
latterly  ocLurre a.  the  publica;;on  ha-,  hcL-n  carried  on  with 
most  commendable  regularity.  The  general  con- 
fidence in  the  learning  and  energy  of  the  editor,  which 
his  previous  labours  had  inspired,  has  been  justified 
in  the  fullest  manner,  and  every  chemist  will  be  proud  to 
acknowledge  the  debt  of  gratitude  which  he  owes  to  him. 
Very  few,  even  among  the  few  who  were  fitted  for  tucb  a 
taaki  would  have  cared  to  undertake  it,  and  no  one  who 
had  undertaken  it  could  po.<ksibty  have  executed  it  more 
abK 


Ihe  Diwi.un.iij  is  f.uiJ  be  "  luuiiJiM;  on  iliat  ■>!  ihe 
late  Dr.  L't;:."  The  first  edition  of  the  lac.ei  ■•,  urL  wa'^ 
published  in  iS2a. and  was  professedly  based  on  ihc  previou* 
dictionary  of  Nicholson,  which  first  saw  the  light  in  1795, 
so  that  the  new  comer  can  boast  of  a  very  respectable 
pedigree.  It  is  not  a  little  curious  to  compare  the  three 
works  with  one  another,  and  to  mark  the  K't;^"''*^  K''"^^'^'' 
which  the  science  made  between  each.  The  task  of  the 
editor  has  grown  in  a  like  proportion,  and  it  is  appalling 
to  contemplate  what  it  is  likeljr  to  be  when  tome  caemiit 
of  the  ftttttie  founds  a  new  didionaiy  of  chemistry  on  that 
of  Mr.  Watts. 

T!:t-rL-  is,  of  couvsf,  vltv  little  to  .layabout  the  airanjje 
merit  uf  th^  book,  i  ht  alphabetical  order  is  stridlly  pre- 
>.rr\cd.  and  the  editor  has,  we  think,  wisely  distributed 
the  subject  as  much  as  po<isible  under  different  headings. 
'I  hu^wefind  in  separate  ariicli  s,  N  itr  i'^r;i  :  Nitrogen, 
chlotide  of;  Nitrogen,  detection  and  estimation  of,  &c. 
Difficulties  occur,  of  course,  as  they  tvoald  in  anv  system, 
but  they  are  lessened  as  much  as  possible  by  cross- 
rf  ferencea,  and  by  the  care  which  has  generally  been  taken 
to  mention  each  substance  in  as  many  places  as  it  has 
names.  The  few  obscurities  which  occur  are  due  to  the 
accidental  negleift  of  this  praflicp,  and  even  these  gene- 
rally di8app<?ar  when  the  re.ider  h.ns  become  familiar  with 
the  rnctlio-!  ar-  h,  i<>l.  SmI;  1:  v;  n-ttt  1  livi!:o;;:"n  [I'.av  be 
cited  as  an  inNtancc  ot  !,uk.i>  u  liiii-.L-al; y.  1  his  compound 
is  not  included  in  the  elaborate  nu)nu;;ijph  on  the  sulphur- 
compoiin<!«;.  and  it  cannot  be  found  as  "  sulphuretted 
hydrogen.  '  ■  hvdrosulphuric  acid,"  or  "  sulphydric  acid." 
A  Student  unlamiiiar  with  the  system  adopted  might  hunt 
for  some  time  before  he  thought  of  looking  for  Hydrogen, 
auipbidc  of,"  under  which  heading  the  substance  is  de- 
scribed. 

The  ttibjeftt  treated  of  may  be  roughly  divided  into  the 
following  classes : — 

I.  Pure  chemistr\-.  which  might  he  subdivided  into 
theoretical.  mrthodolof;ical,  descriptive,  and  analvticrvl. 

II.  Applied  cheinisiry,  includin?!  the  applic.ntu  iis  i>f 
ih**  •srit-ncc  to  aniiiial  and  vegetable  physiology,  jjcologN' 
an  l  :r.: i-eralogy,  metallurgy  and  technology. 

ill.  Physics  and  physico-chemistry. 

The  range  it  will  be  seen  is  very  extensive,  and  though  the 
volnmes  contain  more  than  5,000  closely  printed  pages,  it  is 
marvellous  that  room  has  been  found  for  so  vast  a  numberof 
fads  and  detailed  descriptions  as  we  find  colleded  in  them. 
Nothing  but  the  most  careful  conden.salion  and  the  most 
rigotous  exclusion  of  all  irrelevant  matter,  coiiW  have 
made  it  possible.  The  writers  have  obviously  held  it  to 
be  their  ftrat  duty  to  ptesent  in  each  paper  the  utmost 


possible  amount  of  fact,  and  to  sacrilicc  almost  every 
thing,  except  accuracy  and  cleamrss,  in  onicr  ii>  attain 
this  end.  This  desire  is  most  evident  in  Mr.  Watts's 
articles,  in  which  condensation  is  carried  SO  far  as  some* 
times  to  interfere  slightly  with  the  unity  and  intelligibility 
of  the  paper,  and  to  render  it  somewhat  unnccessai^ 
dry.  But  the  gain  to  the  book,  as  a  work  of  reference, 
which  the  system  has  produced,  ia  so  anmiatakaUe  that  it 
would  be  ungracious  to  cavil  at  the  disadvaoMges  whkh 

arc  inseparable  from  it. 

There  is,  of  course,  one  broad  and  grave  iniperfctTtio-i 
to  be  observed  in  the  dictionary  which  no  care  or  skill 
could  have  aviJided;  science  w  ill  not  stand  still,  even  to 
oblige   an  editor,  and  while  he  is  concentrating  his 
energies  on  vol.  ii.,  vol.  i.  will  fall  a  little  behind.  This 
difliculty  is  the  greatest  in  books  which  ace  brought  out 
in  parts,  and  attempts  tO  obviate  itbymUSnuftf  tacked  to 
the  end  of  the  volumes  are  seldom  more  than  partially 
successful.  In  an  such  books  the  later  volumes  most 
have  an  advMtafie,  and  Ike  tender  mutt  be  oootcnt  to 
suffer  some  loss  if  the  Initial  of  the  word  be  wants  stands 
high  up  in  the  alphabet.    We  remarked  in  noticing  the 
first  volume  that  "  Weights  atomic"  would  probably  have 
been  in  some  respeCls  a  different  article  fiom  •'  .Atomic 
Weights,"  and  in  looking  over  the  last  two  numbers 
every  chemist  will  rejoice  that  '•  W'.lter  Analysis  "  did 
not  iform  a  portion  ui  the  article  on  analysis.  Profes»ur 
Masson  once  remarked  that  the  only  way  to  turn  out 
a  perfeifl  encyclopedia  would  be  for  the  rest  of  Europe  to 
unite,  subjugate  the  German  people,  and  then,  baviog 
supplied  them  with  unlimited  beer  and  tobaeeo,  were  to 
keep  their  c^tives  bard  at  work  until  the  task  was  accom* 
plished.    Some  tucb  simple  and  convenient  nnrnngfe* 
ment  would  no  doubt  yield  os  a  synopsis  of  chemical 
cience  which  should  be  complete  up  to  a  certain  date, 
but,  pending  its  adoption,  it  is  open  to  us  to  hope  that 
a  few  of  its  advantages  may  be  secured  to  us  in  a  cheapt-r 
and  more  orthodox  fashion.    In  a  word,  may  w  e  not  hiope 
that  Mr.  Waits  \vill  publish  a  supplement ai y  volume  ?  Tn 
carry  the  great  work  on  a  little  farther  and  make  it  re- 
preRent  chemistry  accurately  down  to  a  certain  definite 
point,  say  to  the  30th  June,  1868,  would  surely  be  no  ver%' 
immense  labour  for  Mr.  Watts's  learning  and  industry, 
and  it  can  scarcely  be  doubted  that  such  an  addition  to  the 
di^ionaiy  would  turn  out  as  remunerative  as  it  certwnly 
would  be  valuable.   And  we  will  not  deny  that  an  ulterior 
hope  lurks  behind  this  primary  one.   tt  is  high  titne  that 
we  had  an  English  "  Jahresbcricht,"  a  quarterly  or  half- 
yearly  report  of  the  progress  oi  Chemical  Science,  which 
should  he  as  full  and  accurate  as  the  threat  German  work, 
and  a  little  more  punctual  in  its  appearance.    It  is  true 
tint  tl'.e  experirr.eii t  was  trieil  twenty \ears  a^oand  failed, 
but  then,  as  the  .Master  01  the  Mint  observed  at  one  of  the 
meetings  of  the  Cavendish  Society,   the  number  of 
chemical  readers  now  is  very  diHerent  from  what  it  was 
then.  And  as  soon  as  England  and  America  abandon 
their  present  miserable  system  of  mutual  piliiering  nnd 
agree  upon  an  international  copyright  aA,  a  lar^  ad- 
ditional market  for  such  n  work  will  be  thrown  opt  n  on 
the  other  side  of  the  Atlantic.    The  completion  c  f 
'•  Watts'=!  Dictionary."  by  a  s-.ijiplement.iry  \o!uttie  and 
general  ;ndt'N.  would  form  a  ^^randhasis  for  the  cornmcnce- 
ment  of  a  journal  of  tlie  kind,  and  successiv-e  editions  of 
the   ditflionarj-  miKht  then  present  the  scientific  public 
periodically  with  .i   (!;i;est  of   the   recent  acquisitions 
which   the    science    had  gained.     Mr.  Watts's  most 
valuable  habit  of  quoting  the  original  memoirs  with 
chapter  and  verse  upon  every  occasion,  renders  his  book 
particularly  suitable  to  be  the  starting  point  of  such  a 
series. 

The  foBowing  may  be  cited  as  ^d  examples  of  the 
theoretical  and  methodological  articles  of  the  book  :  — 
♦Acids,*  'Classification,'  '  Formulje,  Rational,'  'Nomen- 
clature.' 'Notation,'  and  'Salt,'  by  Professor  Foster; 
'Atomic  weights.'  'Equivalents,'  and  "Metals,  atomic 
wei^t  and  claaaiicntion  oT,*  by  Prafaitdr  Odling; 
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'  Metalss  and  inetalluidij,'  by  Dr.  Paul ;  '  Organo  metallic 
bodies,'  by  Professor  Frankland ;  '  Isomerism '  and 
'Skcondary  aicuhois.'  by  Professor  Wanklyn,  and  '  Alco- 
holt,'  'Aldchyds'  (ratln-r  short  and  impcrfea,  with  an 
obvious  error  as  lo  oxide  of  ethylene,  but  then  the  word 
begins  with  A).  'Atomic  votuine/  *  Chemical  aJSiitity/' 
'  Hjrdrocarbons '  (likewise  too  ebort).  *  Isomorphism.' 
* SabrtitBiion,*  and  'TypeN,*  with  many  others,  by  Mr. 
Watts.  It  will  be  seen  that  a  considerable  proportion  of 
this  part  of  the  work  has  fallen  upon  Professor  Foster. 
T!.>-  editor's  chnin'  has  bt-eii  a  wise  unr,  for  the  articles 
111-  uritten  witii  Mni^iilar  clearness  and  simplicity,  and 
with  c.iretui  and  thoughtful  study.  '  Nomenclature'  is  a 
guild  sample.    It  bcf^ins  in  the  following  words:— 

"  Chemical  Nomenclature  is  the  spoken  language  of 
chemistry,  a»  the  Symbolic  Notation  is  the  written 
language  of  the  science.  Being  thus  at  once  the  produd 
and  the  instrument  of  thought  upon  Chemical  subjcds,  it 
has  necessarily,  at  every  period  in  the  history  of  the  science, 
fefleded  the  eeoeral  iniellcduaJ  cbaraAer  of  the  time,  as 
well  as  the  stage  of  development  which  ehemistiy  had 
leached." 

AccordinRly  the  modern  system  is  introduced  by  a 
Irarr.cd  and  highly  interesting;  histoiiL.iI  sketch,  in  which 
the  successive  changes  which  chemical  n.uucA  have  under- 
t;f)i>e,  from  the  Sol  and  Lun.i  of  the  early  writers  down  to 
the  m.^rvellously  flexible  system  of  the  present  day,  are 
described  so  well  as  to  make  the  story  quite  amusing. 
We  commend  the  introduction  of  these  historical  notices, 
and  are  glad  to  tind  that  Professor  Foster  has  adopted  the 
pra^iice  in  several  articles,  and  that  several  other  writers, 
among  who:n  we  may  mention  Dr.  Paul,  whose  article — 

Gas" — is  entirety  occupied  with  the  history  of  the  sub- 
icA.  have  done  the  same. 

We  should  have  felt  it  necessary  to  allude  at  some 
length  to  Dr.  Odling's  contributions  to  the  work,  if  we  had 
not  done  so  on  i  p.evlotss  occasion  i\  o\.  xiii.,  p.p.  u  .S/i- 
Of  course  tlu-y  arc  very  good,  and  die  exposition  and 
frank  adoption  of  the  Canniz/arian  system  in  the  hast  of 
them  arc  admirable  in  every  sens**.  Proff';>c)r  Wanklyn 
does  not  appear  to  have  contributed  vt-rv  mi:ch,  but  what 
he  has  done  is  good  and  well  written.  Probably  if  he  had 
to  write  the  article  on  "  Isomerism  "  now  he  would  lind 
more  to  say,  but,  having  wisely  abstained  from  mere 
^speculation,  he  would  not  ^nd  much  that  required  altcra- 
tion.  The  article  was  paUished  in  1864,  while  that  on 
''ScoondaiyAlcobota'did  not  appear  tilt  1866.  Curiously 
cnoa.^  these  same  secondary  alcohols,  the  study  of  which 
had  hardly  commenced  when  the  former  article  was 
written,  had  in  tiie  meantime  thrown  a  mt)>t  import.int 
light  on  tiic  nature  of  isorneriim  In  the  latter  .nrticlc 
the  author  has  made  the  mistake  of  not  i;ivin;;  suiticient 
references.  He  should  morenver  have  explained  the 
nomenclature  \ch:ch  Kolbe  and  Butlerow  emph>y.  He 
does  not  even  n;ent;on  it,  and  only  alludes  to  triniethyl- 
carbinol  under  the  much  less  significant  name  oi  •■  .\b- 
normil  butylic  alcohol."  And  lastly,  (or  the  sake  of  those  I 
who  are  not  familiar  with  the  subject,  he  should  have 
given  the  names,  and  oot  merely  the  formuUe  of  the  com- 
pouada  concerned  In  the  genesis  of  the  alcohols,  especially 
as  the  formulae  are  of  a  different  kind  from  those  usually 
employed  in  the  book.  Professor  Frankland's  article  on 
the  "  Organii  inrtallic  bodies,"  c.i!Is  for  no  ren.n  k,  it 
beint;  simply  a  condensed  and  correi'ti-d  r.-proauctn)ii  of 
his  well-known  ledlure  delivered  to  ihc  Chemical  .Society. 
June  7.  i86j, — a  tenure  which  was  published  in  the 
Society's  Journal,  and  which  is  familiar  to  every  chemist 

in  Kngland. 

Turning  now  to  the  descriptive  articles,  which  constitute 
the  great  bulk  of  the  book,  we  find  very  much  to  admire 
and  very  tittle  to  find  fault  with— so  little,  indeedi  that  we 
do  not  care  to  find  fault  at  all.  It  ia  indeed  ttniiecenaiy  to 
say  much  about  them,  ibr  nearly  all  onrnaders  know  the 
bcM:dc,and  have  been  using  it  constantly  for  years,  and 
those  who  have  oot  taken  in  the  monthly  parts  will  soon 
find  themselves  compdled  to  buy  the  complele  work. 
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Nearly  tlic  w  hole  ot  liiis  portion  of  the  work  is  from  tlie 
pen  of  Mr.  Watts  :  but  he  has  received  valuable  assist- 
ance in  a  few  important  subjects,  of  which  the  followttlg 
will  serve  as  samples : — Amyl  and  its  associates,  by 
Professor  Guthrie;  " .\tmosphere,"  by  Professor  Roscoe; 
the  Ammonia  and  Benzoic  series,  by  the  late  Mr.  Con* 
ington  ;  Bismuth,  and  the  Butylic  Reries,  by  Dr.  Atkin- 
son ;  "  the  Hex vl  group,"  by  Professor  Wanklyn ; 
"Naphthaline,"  by  Mr.  Greville  Williams;  and  the 
ladlic  series,  by  Professor  Foster.  The  late  Mr.  Long 
w.as  also  a  iistf,!!  contrihntor,  and  in  illustration  of  his 
style  we  may  refer  to  the  articles  "  Blood,"  "  Casein," 
"  I'  ibrin,"  "  Milk,'*  •*  Gelatin,"  and  "  Garnet." 

The  following  are  some  of  the  chief  articles  on  analyti- 
cal chemistry.  They  are  all  excellent,  and  80  nearly 
equal,  that  it  would  be  unlair  to  single  out  any  one  of 
them  for  prmse Analysts,  inorganic,"  by  Mr.  Coning- 
ton,  who  wiesly  lef^  quantitative  analysis  to  .separate 
articles ;  "  Analysis,  (organic),"  a  full  and  lucid  treatise, 
by  Mr.  Watf; ;  "  Analysis  ivolumetric)  of  liquids  and 
solids,"  i.Mr.  Uittmar) ;  "  .^naIysls  ivolumetric)  of(;aics," 
(Or.  Kussell  i;  "  Spedral  analysis."  (Professor  Roscoe). 
Our  limits  make  it  impossible  lor  us  to  du  inure  than 
give  the  titles  of  these  papers. 

Another  largp  portion  of  the  book  is  occupied  with  the 
variotu  brancniet  of  Applied  Cbcroiatiy.    In  spite  of  the 

immense  interest  and  importance  of  these  subjed8,wefiftd 

with  regret  that  we  can  do  little  more  than  give  the  names 
of  some  of  the  most  important  .nnicles.  The  reviewer's 
taste,  in  dealing;  with  a  book  of  this  maf^nitiide,  is  indeed 
a  sor.ic'.viiat  unsatisfactory  one.  The  .space  at  his  com- 
mand is  liopelessly  inadequate  lor  anj-thing  like  a  com- 
plete examination  of  the  work,  and,  with  all  his  efforts  to 
distribute  his  notice  fairly,  he  is  sure  to  be  haunted  by  an 
uneasy  feeling  that  be  has  given  too  much  to  soma  and 
too  little  to  others. 

Some  of  the  best  articles  in  Ph>-siological  Chemistiyare 
by  Dr.  Michael  Foster,  whns.  name  docs  not  appear  until 
the  middle  of  the  third  volume.  'Nutrition,"  "Respira- 
tion." '■  Muscular  tissue,"  "  Ner\'ous  tissue,"  and  "  Pan- 
creatic juice,"  arc  good  examples.  It  is  sonu-uhat 
unfortunate  for  physiologis-ts  that  tlie  masterly  essay  upon 
nutrition  was  written  Just  before  the  publication  of  works 
so  important  as  Ranke's  "  Essay  on  Tetanus,"  Pick  and 
Wislicenus's  memoir  on  the  "  Origin  of  Muscular  Power," 
and  Frankland's  determination  of  the  Calorific  Value 
of  Food  and  Urea."  But  the  author  has  reasoned  too 
accurately  to  fall  into  the  evrar  of  IMbif.  and  otben,  and 
hit  pqwr  is  thciidbie  evco  nam  tathar  laeoittpiate  than 
incorred.  Akin  to  these  8ob|eAs  ate  the  various  articles 
upon  vegetable  physiology,  agriculture,  &c.,  which  are 
scattered  through  the  book  : — "  Nutrition  of  Plants,"  by 
Dr.  .M.  rosier:  a  very  |,Mod  one  on  "Manure,"  by  Dr. 
Paul ;  and  another  on  '  Soils,"  by  Mr.  Watts,  are  among 
the  most  important. 

Of  the  Metallurgical  articles  which  we  meet  with,  the 
following  are  the  chief: — "  Copper"  <verj'  clear  and  com. 
plete)  and  "  Zinc,"  by  Mr.  Wattsj  "  Iron  "  and  "  Silver," 
by  Dr.  Paul ;  Lead."  by  the  late  Dr.  Richardson  (nearly 
70  pages  long :  excellent,  but  too  technical,  we  think,  for 
a  book  on  chemistry) ;  "  Tin,"  by  Mr.  Field  ;  and  "  Gold 
Assay,"  h>  Mr,  Ji/vons,  T"ech:)olo;;y  is  but  slightl}'  repre- 
sented U!  tJH-  book,  the  editor  )ia\  in|,' wisely  left  it  to  the 
elaborate  speci.il  trc.itist-s  upon  tiie  subject  uhicli  no'.v 
exist.  The  recent  ncv.  eil.tion  of  "  Urc's  Dictionary  of 
Arts,"  and  the  valuable  wnirk.  founded  on  "  Knapp's  Tech- 
nology," of  Richardson  and  Watts,  leave  little  to  desire  in 
this  resped.  Many  of  the  articles  in  the  work  before  OS 
are,  however,  concerned  more  with  technology  than  pure 
chemistry  ;  and  Mr.  Watts's  papers  on  Soapi"  "  Dyeing," 
"Akoholometry,"  &c.{  Dr.  Richardson's  *'Petasaittra- 
salu,  manubdureof";  Mr.  A.  W.  Wflh's  »Coal"  and 
"  Coal-gas"  ;  and  Dr.  Paul  s  "  Fuel,"  "  Paraffin,"  "Peat," 
and  "  Petroleum,"  will  be  frufiicient  to  show  the  manu- 
taancer  how  tacge  «o  inteteat  be  has  io  the  book. 
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It  only-reoiiung  to  us  now  to  notice,  in  few  words,  the 
vety  important  and  copious  articles  which  have  been 
allotted  to  Physics.  The  following  list  comprises  the  most 
important  of  them,  arranged  according  to  their  author' 
ship: — ••Crystallography,"  "Diffusion"  (dictribnted 
through  various  articles),  "  lUcdritity."  "  T  ight, ""  and 
*'  Magnetism,"  by  Mr.  Watts;  "  Iliat,"  and  Hrid  ation 
and  Conductioii  u(  Heal,"  by  Professor  Foster ;"  Gas, 
absorption  of,  "  and  "  Light,  chemical  ai^ion  of,"  by 
Professor  Roscot  :  ■  Specific  Gravity,"  by  Mr.  Greville 
Williams  ;  and  "  Balance,"  '•  Clouds,"  "  Barometer,"  and 
"  Thermometer,"  by  Mr.  Jevons.  Mr.  Watts's  contrit j  j 
tions  in  this  department  are  among  the  best  he  has 
written,  and  are  decidedly  superior  to  bis  articles  on 
theoretical  chemistry.  He  seldom  expresses  an  opinion 
of  fait  o«ni,  but  contents  himself  with  coIIeAing  and 
arranging  with  immense  skill  all  that  is  trustworthy  upon 
the  sttbjed  he  Is  treating.  Now  and  then  a  tew  words  of 
acute  commentary  occur,  when  thrA-  .irc  r.b^olutely 
necessary,  but  he  evidently  tries  to  a%(  id  tlu-  necessity. 
This  is  just  the  way  to  {jive  the  greate".  \  ali;c  to  a  book 
of  this  kind.  Orif^inal  essays  arc  of  c!H;r'~c  en  primary  im- 
portance and  iitilit',  .  bul  a  diau>na]-y  i^  no*,  the  place  for 
them.  The  reader  of  a  ditkionary  generally  wants  to  find, 
not  what  some  single  writer  has  said  upon  a  subje<fk,  but 
the  aggregate  of  fadls,  theories,  and  opinions  which  have 
accumulated  up  to  a  certain  date,  and  he  is  sure  to  bless 
the  editor  who  has  been  •elf-deayisc  enough  to  sink  his 
own  opinions,  andto  devote  hit  vrfiole  labour  to  die  elocida" 
tion  of  the  laboun  of  others.  It  is,  perhaps,  not  too  much 
to  say  that  no  man  in  England  is  so  fit  for  the  labour  of  a 
scientific  cditoras  he  to  v.'hom  \vc  owe  our  dlLllonafv.  Wi'di- 
ing  to  avoid  hyperbolical  praise,  it  i.s  indeed  ditiiculi  to 
speak  e.ilmly  of  the  service  which  Mr.  \\"att>  lias  rti^dered 
to  science.  Some  tour  fifths  of  the  entire  viork  are  from 
h:s  pen,  and  he  is  therefore  entitled  to  be  considered  as 
the  author,  and  not  the  mere  editor  ot  it.  His  learning 
is  uoiversai,  and  not  only  carries  him  through  every 
corner  and  byeway  of  pure  chemistry  but  also  makes  him 
at  home  in  every  one  of  its  braacbet.  When  wc  consider 
that  he  has  contributed  important  articles  in  each  sedion 
of  chemical  science,  that  he  hM  written  with  nearly  equal 
leannng  npoo  dlgsstlon  and  magqetism,  atomic  volumes 
and  soap,  and  that  he  has  besides  had  the  labour  of  com- 
piling nearly  all  the  smaller  atucles,  and  of  seU ctir.L;  and 
arranging  the  whole  book,  we  feel  justilied  in  speaking 
with  a  certain  enthusiasm  of  the  chemist  wbo  has  so  well 
carried  out  so  great  a  work. 

We  have  purposely  said  very  little  of  the  few  faults  and 
onisaioui  which  we  have  found  in  the  DiAionaiy.  Of 
ooime  tfaeie  aic  aome,  faqt  they  wm  few  and  in  most 
caaci  trifling ;  and  aa  the  utmost  that  we  could  attempt 
would  be  to  pick  out.  an  instance  here  and  there,  as, 
moreover,  .1  new  edition  cannot  reasor.ally  be  looked  fur 
for  some  time,  we  sec  no  good  that  would  beser\'cd  by  the 
scrutiny.  .\nd  it  is  far  ptcasanter,  in  praising  a  good  book, 
to  praise  it  c(>rdially.  without  hypcrcrilicism  or  carping 
reserv  ations,  I' very  chemist  who  understands  the  English 
language  will,  we  feci  quite  certain,  join  heartily  in  our 
praise. 


Another  Explosion  of  Nitroglycerine.  —  We  have 
received  accoxmts  of  a  disastrous  explosion  caused  by 
this  dangerous  compound  at  Quenast,  in  Belgium.  About 
1, 800  kilos  were  being  conv  e\'ed  in  a  waggon  to  the  quarries 
belonging  to  M.  Zaman,  w  here  it  was  to  be  used  for 
Masting  pttrposes,  but  while  it  was  being  removed  from 
tbe  waggon  a  tremendous  explosion  occuiied.  Tt-n 
persona  were  Icilled  instantaneously.  A  large  store  close 
Bjr  waa  quite  destroyed,  and  the  houses,  trees,  and  fields 
witbin  an  area  of  500  yards  were  devasuted.  Fortunately 
Ae  quarrymen  were  not  at  work  at  the  time,  or  the  ex- 
plosion would  have  been  a  ^tin  (greater  calami^,  there 
Deing  about  700  men  employed  in  the  works. 


CORRESPONDENCE. 


D£ATH  FROM  CARBOLIC  ACID. 

To  ih*  Ettihr  of  tht  CkmtetU  Ntifs. 
Sir, — Will  you  kindly  allow  us  suflicient  SMce  to 
say  that  the  jury's  verdifl  on  the  cause  ot  Mr.  Berger*! 

death   is  evidently   in   error  where  it  states  that  the 

inhalation    of  carbolic   acid   produced  the  lamentablr 

re  s  u  1 1 . 

Our  w  orkini  n  frequently  hihaif  carbolic  acid  in  very 
lar;;e  quantities  during,'  tile  pt oeess  of  its  manufacture,  and 
we  have  not  known  a  single  instance  of  iU-efiie&  thcrefrtwi ; 
and  we  can  also  state  that  it  has  been  most  extensively 
used  in  proper  iuhnlers  for  several  years  in  the  ct«e  w 
consumption,  throat  and  chest  diseases. 

To  us  it  is  very  evident  that  Mr.  Berger  died  from  the 
efbAe  of  accidentally  drinking  carbolic  acid,  and  bad 
any  one  been  at  hand  to  administer  promptly  a  mixture 
of  sweet  oil  and  castor  oil,  his  life  might  possibly  ha\e 
been  saved.— We  are,  ftc, 

F.  C  Calvert  &  Co. 

Manchcstar. 


HIGH  CHEMICAL  FORMULAE. 


To  Hu:  EdiU^r  of  tlu-  CJu  m^c.,!  Y,  rrj. 
Sir, —  t  li  ive  lu  correct  an  error  committed  by  me  in  the 
c^  ur-^e  of  the  discuscion  at  the  last  meeting  oT  the 

Cl-.emical  Society. 

Sir  li  Hrodie  describes  in  his  papers  the  ethylic  ether 
of  one  of  the  wax-acids,  and  not  the  acetate  of  a  wax- 
alcohol.  By  a  strange,  but  intelligible  oversight,  I  had 
confounded  thu  one  with  the  other.  This  mistalw«  which 
is  here  rectified,  has,  as  will  be  obvious,  no  influence  OR 
the  main  questions  which  were  before  the  Society. 

When  I  have  leisure,  I  may  possibly  set  to  wnrfc  to  piC' 
pare  acetate  of  melisayl  by  the  process  sketched  out  Iqr 
me.— 1  am,  &c,, 

J.  AtFasD  Wamklyn. 

London  iMtitution, 
Jnne  39^  iWB. 


MISC£LLA1<£0US. 


Chemical  Society  at  Newcastle — We  are  glnd  to 
bear  that,  at  a  meeting  held  on  Monday  evening  iast»  at 
the  Literary  and  Philosophical  Institution,  under  the 
presidengr  of  Sir  William  Armstrong,  K.C.B.,  it  was  de- 
cided to  form  a  **  Newcastle  Chemical  Society."  Meetings 
are  to  be  held  nioi-.thlv  fioin  October  to  March.  Mesf.rs. 
E.J.J.  Biuvvell,  K.  Calvert  Clapham,  H.  B.  Brady.  A- 
Friere  Marreco,  J.  W.  Suan,  J.  I'attnison,  B.  S.  Proper, 
W.  H.  Richardson,  and  Dr.  Lunge,  were  constituted  a 
committee  to  make  the  necessary  arrangements. 

Death  of  Profeasor  Mntteucci.— The  Italian  papeis 
record  the  death  of  Ptoteaor  Matteucd  on  Fridny  mon- 
iog  last,  at  FBofence.  afker  n  short  illness.  The  deceaaed 

was  an  Italian  senator  and  Minister  of  Public  Instrudion. 

in  which  capacity  he  w  as  very  at!"tive  in  prutnotinf,'  il;c  ex- 
tension of  education.  But  he  was  bclitr  known  as  a  m.-vn 
of  science  tl-.an  as  .t  politician  or  a  m;nister.  He 
ohtain«d,  in  1644,  the  ;-ri/cs  of  the  French  Academy  of 
Sciences  and  the  Copley  -Medal  of  the  Koyal  Society  for 
h:s  investigations  tn  elcctro-pbyitioiogy.  His  *'  Leclures 
on  Physics  "  passed  through  four  editions.  He  published 
ali  O  "  A  Manual  of  Telegraphy,"  "  A  Treatise  on  Eledio- 
phybtulogical  Pbenomcna,"  "  Elements  of  Elcdriciqr  as 

SpUed  to  tbe  Arts,"  and  "  LcAures  on  the  PhyMO- 
emical  Phenomena  of  Living  Bodies,"  which  luta  been 
tnnitaied  intt»  Eagbth  and  Ffcndi* 

Digrtized  by  Google 


Exphsum  of  NUroglycerine  m  Belgmm, 


Cheuical  Na«t,l 


N&fe$  and  Queries-^Contemporary  SdenHfic  Press. 


II 


UttUiatton  of  Scwsge. — Some  experimeou  jmt  com* 

pleted  at  Tottenham  seem  likely  to  throw  some  light  on  this 
question.  A  new  mixture  of  several  chemical  inRTcdicnts 
introduced  by  M r.  Sillar  has  bfcn  tried  cm  a  ;;ir  ;c  m  .iU'. 
and  with  considrr.ihlt;  succt-ss,  the  iinpu:ities  ln;:nf;  pic- 
cipttated  more  rapuily  than  by  eillitr  ihc  ;tluni  or  the  lime 
process.  The  proportion  ol  thf  urganic  niatlcr  rnrricrt 
down  is  very  l.^rgc,  and  per  cent  of  the  ammonia  is 
fixed.  At  iottenham  a  3000  gaiion  tank  was  filled  and 
]>recipitated  eight  times  in  succession,  the  average  time 
oocBpied  being  but  little  more  ttuo  20  minutes.  The 
muifik  of  tbe  ■uperaattnt  wMcr  ihows  that  it  contatM 
but  X  eraiDi  per  gallon  more  orgaoic  water  than  the 
Tottenham  water  supply,  and  of  ita  saline  constituents  by 
bt  the  laif^  propwtion  i»  common  aalt — the  refuse  of  a 
manviradoiy.  The  mnd  baa  lioce  becD  dried,  and  weighs 
about  8  cwt.  It  contains  enough  ammonia  to  make  it  in 
all  probability  r.  marketable  article;  and  its  value  is  ex- 
pected to  pay  all  exiK'nses.  )u.ooo  gallons  were  after- 
wards purified  r.i  a  larj;cr  tank,  the  time  occupied, 
iRcliidinR  fillin!;,  wa^  less  than  an  hour  ;  the  water  was 
almost  free  from  f,ther  taste  or  smell.  Some  larger  ex- 
TH-nmt-nts  are  abo'j;  to  be  tried  under  the  difcAion  of  Mr. 
Wigncr  in  another  town. 

ABSTIIACT  OF  ANALYSIS  ttf  SBWACE,  ftC. 

lir.  Sitter's  Proens. 

AvtrAge 

AverafS       Water  T»tlenhain 

Sewage.        frcim  Water. 

Sewije. 

Toul  solid  matter,  per  gallon  203-89      8196  4870 
Organic  matter     ..    .,    ..    109-20  14-62 

Ammonia            ..    ..            3*97        '584  — 

Phosphoric  acid        ..            7*83        —  — 

Common  salt..              ..     57-10      57-51  9*21 
Silica,  alamtna,  and  various 

•alts                               30*36       9*82  98-18 

l|AHt;iie  OR  SEWACB  RESIDUE. 

Water                                       ..    ..  445 

Organic  matter  containing  ammonia  2  37  20-05 

Phosphoric  acid   5'33 

Sulph.  Lime                                     ..  I'fij 

Silica,  alumina,  and  various  salts    ..    .•  68-50 

lOO'OO 

Bchaviourof  Albumen  and  Fibrin  in  Air  free  from 
Dvtt. — Dr.  Gmioing  rdatea  a  remarkable  instance  of  the 
different  behaviour  of  these  two  substances;  in  the  year 
1S62  he  repeated  some  of  the  weU  known  experiments  of 
Pasteur  concerning  the  behaviour  of  some  orj<anic  sub- 
stances prom-  to  r.is'rJ  c'ecomposition.  while  kept  in  air 
free  from  dust,  .iad  so  ;hai  dust  can  have  no  access  to 
thi-  siibstances  under  trial.  In  the  above-named  year 
I>r.  Ci.  took  fibrin  obtained  from  blood  bv  agitating  it  with 
Miiall  f.\i^s  and  wa-hiri;;  :t  w  itli  water;  1!  v;a-  thin  placed 
tn  bottles  (ordinary  large  water  bottle.'*  of  frsun  2  to  3  litres 
cubic  capacity)  covered  with  water,  while,  afterwards,  in 
the  neck  of  the  bottle  a  piece  of  cotton  wool  was  placed  ; 
a  rapid  current  of  steam  was  now  passed  into  the  bottle 
through  a  glass  tube  which  reached  to  the  bottom  of  the 
bottle,  and  continued  for  about  aominutC!; ;  the  tube  was 
caicfttUx  raised  while  ateam  was  yet  passing  and  without 
disturbing  the  tuft  of  cotton,  immediately  after  the  neck 
and  mouth  of  the  bottle  was  coveted  over  with  a  piece  of 
filtering  paper,  and  the  bottle  left  to  itself.  At  the  end  of 
1.S67.  tile  water  standing  over  the  fibrin  had  not  even 
become  tiirbid,  and  ihc  fibrin  itself  was  unaltered.  A 
similar  cxpt-rinicnt,  made  with  albumen  (obtained  from 
eggs  hy  di!uiin}{  the  vs  hite  of  eggs  with  water,  filtration, 
coagulation  by  heat,  and  addition  of  a  few  drops  of  acetic 
acid,  and  careful  w.-»shin;^-  of  tlie  coa'^iihim  previous  to 
being  plated  in  a  bottle,  in  a  sini.lar  manner  as  just 
described  for  fibrin),  proves  also,  at  the  end  of  the  year 
1867,  that  trader  the  same  circumstances  albumen  always 
ondwffoes  n  change,  but  one  essentially  difiierent  from 
thmt  which  it  ondefgoes  when  exposed  to  Ofdinaiy  air. 


No  iQl«soria,ormooldiness  is  seen;  tbe  annuaenbecaaies 
slowly  dissolved  and,  provided  the  bottle  is  not  espoecd  to 

light,  the  resulting  liquid  is  hardly  more  than  juirt  yellow- 

i-h  coloured,  liiit  rr.ilky  ;  no  sulphuretted  h\droRen  tS 
j;p,e:i  oil.  but  the  sulphur  iirij^inalh'  contained  in  the 
albuir.eti  is  ibund  as  sulphuric  acid.  I'he  liquid  contains, 
nirrcoNtr.  .immonia,  butyiic  and  valerianic  acids  ;  on 
ev  aporation  it  yields  a  substance  v.  hich  represents,  in  b-jlk 
and  weight,  only  a  small  portion  of  the  albumen  originally 
submitted  to  tM  experiment. 


NOTES  AND  QUERIES. 


Analysis  of  Iron  Ores.  -  I  have  hit  upon  a  '•  H.>H(;e  "  lately  witieh 
s.ivt-:  a  Krrat  deal  uf  time  ;n  tht  i-  3!  of  some  kin<U  of  fcrr^-cinou* 
mincraK.  On  atlcnriptinf;  ut  ,!r  1^  in  HCI.  a  cert.n::  icbjjjc 
remains  twitti  hematite  ore,  for  instanced  ,  and  il  is  rattier  a  \oa^ 
procais  to  bsvc  rccoun*  to  faiion  with  todic  carbooaie  ti)  »«paral«  the 
silica  and  inra,  I  iricii  fotion  with  bi«ulph«le  ot  pota.iia  at  a  dull  ted 
heal,  which  convert!!  the  irun  mto  a  sulphati:,  leaving  the  silica  beauti- 
lully  white.  The  lime  is,  for  i  ti""  <>'  mineral,  about  10  to  1}  minutes. 
Should  kulpbur  and  phoaphorus  be  required,  tbcv  ma}  be  obtained  hf 
drenchlni  KMaqileiHih  Inning  nterte  add,  tma  aMnipulaiinf  In  IM 
ardioary  msiuicr.  Tbe  reaidoe  nwy  than  be  treated  with  bi&alphats,  to 

ncpiirale  the  icmiinilef  of  the  iron  f'  trr  the  kilica. — \V.  M.  B. 

Printini;  Ink.— Is  there  an>  m  tli  l  I  cxtra^hnK  printing  inlc 
from  paper,  and  it  more  than  one,  wbKh  is  best  r'— PArtK>MAKSlU 

Size  for  v«lvet.—l  wasi  a  vwy  adbcttve  sUs  by  whisli  1  can 

attach  either  culd  or  lilver  leaf  on  velvet  pile.  The  stae  muit  not 

injure  il  r  ri  lals  attached,  nor  Ihc  \clvct,  and  tu  be  worked  olJ 
when  -D  C. 

Colour  ot  Oil.    It  tx  %vcli  kn^mn  that  few  liquid  oils  retain  their 
normal  colour  (ur  any  len.:;ih  of  time,  especially  if  ctpoacd  to  the 
light, and  I'l  consequence  ot  thik.  frequent  ciisputci  arise  in  commerce 
between  buyer*  anJ  wlleri  on  oil  contratU.    It  i«  very  dcMrable  for 
this  and  other  reasons,  to  ix  Mc   lit  prepare  a  coloured  chemical 
solution,  which  mif:ht  by  ciilution,  or  otherwise,  be  made  to  reprceni 
s^ay -rehnei)  petroleum,  hca\y  and  light  ;  refined  ci>al  oil,  ditto,  rc- 
!  f-.tiud  rape  uil .  rcbncd  cotton  »ccd  oil,  Ac;  and  at  the  same  ttroe 
I  remain  pennuicat  whether  kept  in  the  ligbt  or  dark.  Pcrhapt  eoeie 
I  reader  of  tbe  Cnbhicai.  Newe  couM  awiat  iw  la  this  malter?— Oib 


CONTEMPORARY  SCIENTIFIC  PRESS. 


■  Vn'UT  iM4  bradiBC  U  it  ialandad  t«i(T«  the  titles  <f  lU  lb*  chtmlesl  | 

»ti:'-:i  sr*  pabUttac4  ia  the  Bdaekpu  selsaUlle  pettodkals  «t  Iht  C<r  

.v.'ttf    frbkban  nenAr  npriaia er  abMiact* erBeflen elrsadT  ai>tie«4  winta 
omiuvd-  Abstftts  at  the  mm*  topeHnet  »Msw  b«w  e— eeneed  ^  ~" 
la  fotate  awaken e(  the-Chearieal  Jfewi.'^ 


Ccnxptti  Rendu:. 
March  16,  iil6«. 

I'AViiN,  "  \  Method  of  l£vlra(;ting  Cellaloe  in  an  unaltered  condition 
fr«ni  the  Kpidermis of  Plant*."  A.  STaecaea,  "On  a  new  Mode  of 
hdrmjtion  of  Organic  SulplM*atida.  On  tbe  Tranalbmatios  of  Urie 

.Acid  int  o  Citycocol."  C  FftieoBL  and  A.  LatiRHBuito,  "On  an  Oxy- 

chloridc  of  Silitium."  A.  IticliAMr,  "  On  the  Reduilmn  of  Nitrates 
and  Sulphates  m  certain  HermcntationH. '  MAt'Mr.sE,  "  Note  on  the 
Compoaition  of  the  Potash  obtained  from  Suini,  itprofioi  of  Chcvreor* 
paper '  On  Manures,  tUt.' " 

March  25.  186S. 

CiiKMtci  L,  '  On  the  rrcscacc  of  Copper  in  OrganiMd  BodiBl." 
Ill  urHtwr,  "  Oil  the  Pvrogcnous  H>  dmearbons,"  A.  DlKAun, 
'  On  tlie  Doable  Cyanide*  analocim-v  to  the  Fartoeyanide*  and 
Ferriejranidce."  L.  S*uv*oK,  Note  .iprutot  tA  Hourcao'*  Paper* 
respeftinc  ibe  Uecompimliun  of  Iodide  of  Potassium  by  Svlpbotic 
Acid." 


.1^ 


A.  He  TLKHOwaDd  M.  Ossokik,  "  Od  the  Synthesis  of  Alcohols, and 
on  the  Chemical  Conttitotion  of  VuMkmmr  A,  Butuww,  "On 
Home  H}drocarbona  of  the  Series  CiiH«i*.*   A.  Forari'.  "On  the 

Isomerism  of  the  Ketones.  On  Klhyldimcthylcarbinol."  R.  Otto, 
"On  sttme  Derivatives  of  Bcniol  and  Toluol."  H.  I.imI'KIcht  and 
H.  ScHwustiiT,  "  On  some  Compounds  of  ihe  Toluol  Series."  R. 
Otto,  "  Note  cm  the  .\tflion  of  Naaccnt  Hydrogen  on  Bcruoglycolic 
Acid."  A.  VV.  HuruANN,  "On  tbe  PreparatikNi  of  Mvtbylic  Alde- 
hyde." E.  I  RLENMcviiH.  "On  tho  Otcarbaeie  Addaotauwd  iram 
Chlonde  of  Ethyiidcnc.'  A.  FitesNOi,  "Not* OR  »  new  RetAlon  «f 
Alb«min<Nd  Sab*Unce&." 

AmuiUt  4t  Ckimit  tt  it  Pkytiftu. 
Febnaty,  iMA, 

A.  HoussAV.  "On  Uie  EMinMiliini  of  UleaM  QaaatiiiMorVacerido 
olHydrafm."  B»ktiwh>t. " 0> wye Chewlglto|Mrtn>tHti) Aa 
Inpiover^  Umfi  (a)  Piyetto  tot  Traarfeniaig  OtMo;  Ul  Ae 
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Patents. 


rCniuieAt  JUvn, 

I     July  3. 1868. 


Apparmttu  for  OecompMinf  l-'ormic  Acid ;  (4)  An  Apparatus  for  the 
'        ~'~  "T  AUrtwWii  A  M*r  Thermometer  lor  indic«litts  Tetnperm- 
I  titt  BeiKiiC  Point  of  Mercury."  Thwikbum,  "On  the 
■its  of  the  Province  of  TmpMlt  Pftni." 

Comftti  Rendui. 
March  30, 1B6S. 

P.  ScH«TZEMi tRc.ru.  '■  On  a  New  Platinum  Compound."  Truiir  11., 
"On  the  Analysis  of  Ntinerals .  Aft:- n  cr  .Ammuniacal  Salts  un 
Native  Carbonates. '  H.  UtBRAV,  "  Kir^cmLhi:^  on  the  Combinations 
ofMolybdic  Acid  uith  Phosphoric  Acid."  A.  Hoc/eau,  "  AMWer  to 
la.  8Bliva|;es'a  Remarks  on  the  Author's  Papers  rcspcAing  tlw  Oc* 
Mnpaaiuoaof  Iodide  <if  Potasiri-a 


Acid." 


PiiKKtntdor:!';,  .-I. 

Nn,  -,• 


P.Groth,  "Contributions  to  the  Knouicd^c  of  the'Peichlorate» and 
Permanganates."  A.  FosTbR,  "An  Account  of  come  Melhodit  of 
Preparing  Phosphorencent  Compounds."  W.  Muller,  "On  the 
IfatJWd  of  PrepatinR  and  Propcrtic.t  nf  Soft  Yellow  Sulphur." 

BulUlin  <U  la  Stxitlt  C/iimi^we  dt  f'nris, 
January,  t868. 

A  Gautieb,  "  On  Acctonilrile  and  Propionitrile.  "  lU  uTiif  hit, 
"  On  Oxyaulphidc  of  Carbon."— A  Reneral  Meth<ul  Kediu  in;;  and 
Saturating  Organic  Compounda  with  Hydrogen  '  Thiiki  ki.in.  "  On 
the  Nitrate  of  Soda  Depoaita  of  Peru.'  E.  Buvrooin,  "  A  Rcneral 
Theory  of  the  Eleflrolysis  of  Orranic  Acida  and  their  Salt*.— On  the 
Klrcftrdlysis  nf  Pormif  Aci<!  '  1'.  Hi  KAKt>,  •'  NoteonCaMttlw  W**."" 
ScHi  11- 1  H  Kr  sTMt.a  and  Ko-. r  s  s  i  imi..  '  Note  OH  the 
of  the  Rcaidues  left  after  roasting  Iron  Pyrttct." 

Fctrauy,  iStt. 

THtiRCtLix.  "  On  the  Nitrate  of  Soda  Depo^ii^of  Peru."  Lai  th, 
"  On  the  same  Subjedl."  Ctoe/,  " On  the  same  Subject."  E.  Bm  k- 
ooiN.  ■'  kcsearchcs  on  the  Kleftrolysi*  of  Urganic  .Acids  and  their 
Salts."  JuNOKLtlscH,  "  Kcsearchcs  on  a  Second  Scries  of  Chlo- 
rinated Derivatives  of  Benzine.  O.  TissANDlFK,  "  Analysis  of  the 
Water  of  the  Mineral  Spring  tri  Villa  SaUcC>MarViiKhera,  Piedmont," 
Debrav,  "Researches  on  Dissociation."  B.  Bolrooin,  "On  the 
KleftrolvMs  of  Camphoric  Atid."  Hrrthf.lot,  "  .\  ficncial  Method 
lor  Hcduc' ng  ATii!  S.iturjtin^:  ()r);jniL  LcriiiMiunds  with  Hvdrn^cn. — 
On  the  Formation  of  Acetylene  in  mcnmplcic  Combustions  by  >lcans 
of  the  Voltaic  Battery.— On  aome  Thermo-chemical  Phenomena  which 
aceomPMiy  the  Re-a«ton  of  Hydriodic  Acid  on  Organic  Matter.— On 
aom  UMCral  Conditions  which  afTect  Chemical  RcaAiom." 

Journal  fur  Vraktuche  Chcmit. 
March,  ihuS 

RiTTHAVSEK,  "  Oh  Vegetable  Casicn  nr  I.cKumin.  '  R.  1-Rr.sr.Nii  s. 
"  On  the  Compoaitioa  and  Properties  of  the  Hulhhol:  i  partially  Car- 
bonised Wood),  manufaAured  by  the  Chemical  PruduAs  Company  at 
MaycDcc."  G.  Stadelbr,  '-  On  the  Constitution  of  Sulphophenylic 
Acid.— Note  on  Anisic  Aldehyde.— On  the  Preparation  of  Perman- 
ganate of  Potash."  A.  EixsNBi-Ro,  "  On  the  Formation  of  Sugar  in 
the  Liver."  K.  Von  Haulk,  "  On  the  Kclativc  Solubility  ol  Iso- 
morphous  Salts  and  Mixtures  of  the  same.  K.  Hai  SMortR,  "  On  the 
Dccompoaition  of  Granite_  by  Water."  R.  HtKMANN,  "  On  the 
Composition  of  the  Columbites.  and  on  the  Preparation  of  the  Acid:< 
of  Tantalum.  Niobium,  and  llmeni-.im  from  that  .Mineral."  F. 
Ullik,  " Or.  n  mc  compounds  of  Tutii^siit  .Acid."  F.  Vos  KoHELL, 
"On  Typical  and  Kmpirical  Fomiulz  ol  Mineralogy'."  F.  Rcinuel, 
"On  Hucbctt'a  Brown,  aiKl  on  a  TriferrocyMide  of  Sodium  and 
Potaaaium."  W.  Stbin.  "  On  the  MMufaAurc  of  Ultramarine  Paper, 
and  on  the  AAiM  c<  Netitnl  Almn  on  UlirainarHW  and  tiypsBitlpitite 
of  Soda."    E.  MubOMt.  **  On  Solpbocwbunic  AcM  wA  mow  of  il» 

SalU." 


PATENTS. 


Coouanniatod  ky  Mr.  VAvaiuN«         Patent  Agcott  n>  Cbancefy 
LaRe,W.C. 

ORAMTSOF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

1854.  R.  Elsdon,  Brockham,  Surrey,  and  A.  Stein,  Ryder  Street. 
Middlesex.  "  Improvements  in  the  manufacture  of  glaaa,  or  aimilar 
vitrcouii  suli-.iances,  and  in  the  application  of  such  subataBMI  in  the 
conatruciion  of  buildings.  —Petition  recorded  June  3.  iHC 

1860  J.  Dcwar,  M.b.,  Kirkcaldy.  FifB,  N.B..  "  lapcavenwMa  la 
preserving  and  arresting  decav  in  certain  vegctaUe  wbilaneat  tar  the 
purpose!!  of  food  and  manure." 

J.  Young,  Kelly,  Renfrewehirv,  N<B.«  "UnpmwMMati  to 
treating  hydrocarbons."— June  6,  iWt. 

1M3.  J.  M.JohMWl.Uncollrtilatt  FMdl,  Middleiex.  "Improve- 
ments in  the  treatment  m  oiMe  of  iron,  with  a  view  to  its  use 
in  blast  fumacer.  "  ,\  communication  from  A.  Dcligny.  Paris. — 
June  8,  1868. 

1886.    W.  Ferric,  Monkland  Iron  and  Steel  Works,  Lanark,  N.B., 
"  Improvements  in  aiMlccmnc^led  with  smelting  or  blast  furnaces." 
1S90.  W .  Hamer,  Bowdon,  and  J .  Davica,  Ruacocn.  Cheshire, "  Im- 
iiaitafncnoM«cilMlt'  


k-emeots  in  utilisirg 


1S92.  C.  W.  Siemens,  Great  George  Street.  Westmin-.ter,  Mid^. 
sex,  "  Improvements  in  the  manufacture  of  ca^t  Mrrl.  and  in  funiSM 
and  apparatus  employed  for  that  purnoae." — June  lu.  iHjH 

1909.   K.  K.  Southbv,  Lanark,  N.B.,  "  Improveme 
Ineapnous  acid  waste.' 

igii.  W.  fi  Newion,  Chancery  I.anr,  '•  Sn  improved  adhesnr 
cement,  applicable  to  uniting  china,  leather,  and  other  hard  an  '-  suv, 
substancea."— A  communication  from  C.  U.  Pcaaley,  Biddcford,  Maiae, 
U.SUiv— JtMM  tt|i868. 

iS>m.  A.  L.  Htaxy,  Boiton,  Masaacbaasetai  United  Sialts  of 
America, "  ImffBwaH  in  traitinf  qaarta  aad  aiKciona  aabelaaecs 
to  obtain  hydrate  of  ailke,  and  in  a|iplyinc  Aa  same  M  wiow  aasfal 
purposes." 

11)11.  J.  Gray  and  R.  Weir.  Glascow  N  r,  ,  ■'  Improveinenit  in 
treating  ores  and  in  rcfinini;  crude  mctah.  in  order  to  obtain 
steel, copper,  tin. and  lead,  and  in  apparatus  therefor."— Jaaa  ia,llil 

NOTICES  TO  PROCEED. 
496.   H.  A.  Bonneville,  Rue  da  Mont  Thabor,  Paris,  "Certain 
improvements  io  Gompouad  of  aniline  cotours."- A  eonminaicallea 
from  E.  ZincMnana,  Hew  Yorl;U.8kA.—FetitiaB  recorded  Fabnan  11, 

l86i>. 

686.  C.  Sanderson,  Worktop,  Nottingbamihire.  "  Improvemeali 
in  the  manufaOure  of  iron  and  steel."— February  j8,  ifWt. 

nSv  .\.  C,  Henderwm,  Charing  Cross,  Middlesex.  "  Impnwe* 
ments  in  the  mode  of  manufacturing  albumen,  and  in  the  apraraliN 
connected  therewith. '—A  comaanicatton  from  L.  Levy,  Paris,— 
May  6, 1868. 


TO  CORRESPONDENTS. 


r.  Alonnjii  — The  atomic  weights  of  tohah  and  nickel  are  coasidcMll 
la  b«  identical.  If  you  can  ^rot'r  them  to  be  different  it  will  go  far  Io 
corratafate  the  tbeoiy  jroa  have  alartad,  but  aritbont  aome  cipcri- 
mentaf  evidence  we  most  decline  to  Ml  oor  paeas  n  the  way  yon 

propose. 

.1  Scaf  Maker.  «  ho  fom,u:l\a  ictlcr  asking  for  detailed  informatior. 
respecting  x'arious  kinds  of  stiap,  is  informed  that  such  quenca  aic 
conaidano  not  tofaU  within  the  province  of  our  Note*  and  VuetiM. 
An  advartiaemcnt  will  doubtleaa  procure  the  desired  information. 

/)r»Ff  i!f.— See  answer  to  "  Soap  Maker." 

W.b.  I.  Dinsotvc  the  white  lead  in  acetic  acid:  an  inaalaUa 
residue  will  denote  impurity.  1.  "  Freicaius's  QnaatitaliveAaaljraila'' 

published  by  Churchill. 

.V,vfof.— The  new  preen  aniline  dye. 

'f.litodef'C".  W'ti  will  endeavour  to  ascertain  the  addma  in- 
quired. 

C.  C.  C— Apply  10  Asber'a,  Bedford  Street,  Caveat  Garden. 

D.  Mtmttt^^  RMCoe'a  ClicmistTy,"  pnhliabed  hf  Macnfllan. 

r ommMfiiVafiont  Aarr  been  rterivfd  from  H.  Hughes;  Dr.  Calvert. 
I  -R  S,  ;  Dr.  E.  Rohrig;  C.  Bailey  ;  D.  Howell ;  C,  Greville  Williams. 
I'.R.S.  (with  enclosurel:  Dr.  Attfield  :  J.  Wylda  ;  Messrs  TnwiiKnii 
and  Adams  (with  encloMirc.  .\Icm-.  I.omnnrnoff.  I'riile»k»f  U. 
Morton  (with  enclosure*.  W,  .M.  Dun  run  iwiih  entioiuic  1 ;  J  <icdde»  . 
J..\dolphu^,  11.  Verqiiin:  S.  Sebold ;  W.May  (with  cntlusurel;  V. 
Horbe*.  F.K  S  I"  iih  enclosure* ;  A.  Vernon  Harc4iiir1,  F.R.S.  iwith 
enclosurci;  M.  Hr-ldsworth  (with  enclosurei;  Professor  Heatun  Iwith 
encloaurcl,  I).  Cliftun  ;  J,  Hunter.  .M  .\.  («ith  entlosurei  :  W.  White 
(with  enclosurci;  Ucer  and  Co.  (with  enclosurci;  J.  H.  Freeman 
(with  encknurcl;  F.  A.  Gentb  fwith  endaanreli  Bdwarda  and  BtiH; 
J.  H.  Coifwith  cncloaure);  Rev.  A.  Ricgfwith  Mdosare);  J.  Mercer 
(with  encloaure) :  R.  Rumney  fwith  encTrworei ;  Bumard.  Lack.  A  Co 
fwith  encloaurcl,  W.  HfiKg>  (with  cntioburei ;  Dr.  J,  Sienhoub*, 
P.R.S. (with enclosure);  Prof.  Pavcsi  twiih  enclosure);  Bailey  aad 
Son;  B.  SmitH;  W.  W.  Bigia;  Dr.  J.  BIytlis  P.  HflMnnd:  aadT. 
Blair. 

r.ooKs  KKCKivi-n. 

Observation,  upon  a  .New  and  Simple  Process  lor  the  Preseivation  of 
Meat  and  other  varietka  of  Aaiaai  Pood.  '  ' 

and  Co. 

What  "hall  we  Drink'    By  J.  I.,  Denman.    London:  I.orpn 

and  Cii. 

The  Principles  and  Practice  of  Photompfay.   By  Jabca  Huabev 
Braiihwaite's  Retrospect  of  Medicine.  Vci  S7,  Jamary  to  Jaaa,  iM. 

London :  Simpkin  and  Co. 
Photofyraphic  Manipulation.   By  Lake  Pifcc.  Second  edition.  Lon- 
don :  Churchill, 

Procritodi  cia»sifii;a;ione  Tecnolo^n Darnna  mostra  di  Prodotit 

iiatLra^i  r  ir..tnt<.i;ti.    Da  G.  AmaMOOn,  PldtiaUia  IWl  R.lBlli' 

tuto  Industriale  di  Torino. 


DR.  REIMANN  S  HANDBOOK  OF  ANILINE. 
On  Wednesday  next,  in  Svo.  «Mi  S  Woodcatt. 

r\n  Aniline  and  its  Derivfttives ;  a  Treatise  on 

the  Manufacture  of  Aniline  and  Aniline  Colours.  By  M. 
ReiMANN,  Ph.D..  L.A.M.  To  which  is  appended  the  Report  on  tbs 
Cokioring  Matters  derived  from  Coal  Tar  shown  at  the  Fpcach_Ea>i- 
bition  of  liy  Dr.  llofmann,  and  Messrs.  De  Lair 

Revised  and  edited  by  William  Ckookks,  F.R-S.,  Ac. 
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ON  A  NEW  AMMONIATED  CHLORIDE  OF  ZINC. 

By  BOWAXO  DIVERS,  M.O.,  P.C.S. 
Ijc&vm  on  Natural  PUtotoi^^ChitriiiK  Cron  Hotpiul  Uedii  .  i 

Ix  an  invfstig.ition  fsciK  in  progress  t  of  what  appear*  to  be 
a  ne-.v  class  of  jrinc  compounds,  I  found  it  desirable  to 
nuke  tny'KlI  familiar  with  the  animoniated  chlorides  of 
sine.  Three  of  tbete  have  been  described  by  Sir  Robert 
Kaaa,  namely,  a  mooammoniated,  diamrooniated.  and  a 
Mtnuninoaiated  aiac  chloride,  linc  bdag  treaUKi  as  di- 
atomic. I  have  obtaio«4  aaotber,  a  pentaramoniated 
chloride.  To  obtaio  it,  lolid  ainc  chloride  la  diatolved  in 
the  stKng  aolutioa  of  amaiooia  of  conunetce,  and  aa  the 
•olutioo  of  the  fiftt  portiona  of  chloride  is  attended  with 
a  marked  rise  of  temperature,  it  is  advisable  to  add  the 
salt  gradually,  to  close  the  vessel  tightly  to  prevent  ex- 
pulsion of  thf  .inimonia,  and  to  cool  the  by  .i  stti-am 
ol  told  water.  \\'hca  the  solution  ot  liie  <:inc  elilor-.rh' 
becomes  exceedingly  slow,  ammonia  gas  is  passed  into 
the  liquid.  If  this  is  kept  cool  a  crystalline  prck.ip:t.ne 
soon  forms:  if,  on  the  tontrary,  the  liquid  is  not  kLPt  cool 
by  the  application  of  external  cold,  the  liquid  usually  re- 
mains clear  for  some  time.  When  the  liquid  in  the  cold  state 
contains  a  moderate  amount  of  deposit,  the  passa^^c  of 
ammonia  into  it  must  be  stopped ;  then  on  closing  the 
veaael  conuining  it,  and  heating  gently  and  shaking,  the 

3'MaUioe  deposit  may  be  rediuolved.  On  cooling,  the 
vUon  gradually  yicMa  the  new  chloride  in  large  cnretala 
of  jcnanaUe  afipearance.  They  are  regular  oAohedra, 
with  jperle<^  angles  and  edges,  but  with  deficient  laces  ; 
that  K  to  say,  the  faces  arc  hollowed  out  in  a  series  of 
steps  from  liiL-  e(l^;e<  lo  tlic  ccrurc  of  tin-  f.iif.  s-o  as  to 
txhibit  A  struCiuiL'  s:n;iL'.:'  to  tint  .-.cen  ui  ihc  hullow 
pyramidal  crvs.tAllis.-tior.'i  of  s:  :lic  c!il(;:ide.  The  mode 
in  \vtm:h  ssich  trysliilhsiitions  uf  fodic  chloride  nr»»  pro- 
duced is  well  known  to  be  tlic  i  .nu.uion  ui  u  -.mall  cube 
of  the  salt  at  the  surface  ot  the  brine,  to  which  it  adheres 
by  one  of  its  faces,  causing  a  depression  in  the  fluid 
surface  because  ot  iU  density,  and  then  the  gradual  ad- 
dition to  the  iqpper  external  edges  of  the  crystallisation  of 
ineoeiaive  square  courses  of  the  sodic  chloride.  The 
fbraaatioo  of  the  hollow  faces  of  the  odohedra  of  the 
aewr  aompniated  chloride  of  /inc  is  apparently  partly 
limilar  to  this— comparatively  large  cr^atalt  iomctimcs 
haa^ag  Irom  the  aaiuceof  the  mother  lu|«or  hy  a  hoUew 
face.  Bat  then  all  the  facea  of  tbete  ofiohedra  are  thoa 
hollowed  out  so  that  their  formation  can  have  no  necessary 
connexion  with  crystallisation  at  the  surface  of  the  fluid  ; 
and  to  make  the  crysuls  of  sodic  chloi  id.:  similar  in  their 
hollowed  form  to  tbi  sc  o<tohcdr»,  thi;  cubical  piece  .it  the 
apex  of  the  pyramid  would  ha%e  to  be  the  centre  and 
common  apex  of  six  such  pyramids  united  in  the  form  of  a 
cubical  flock  with  hollo'.vcd  faces. 

The  crystals  of  this  ammoniatcd  zinc  chloride  give  rise 
by  their  shape  to  a  lively  display  of  the  prismatic  colours 
while  they  remain  immersed  in  their  mother  liquor,  and  arc 
further  distinguished  from  most  crystalline  bodies  by  being 
almost  non-adherent  to  the  vcsi>cl  in  which  they  form, 
and  to  each  other,  rolling  about  as  the  veaicl  it  inclined. 
I  hava  nientioaad  that  the  cryatala  are  large.  I  may  add 
in  iiloatcatlon  that  tiia  laigeit  of  thoia  fotmad  ia  a  night 
in  about  jo  cubic  centimecres  of  llqoior,  and  aerfed  of  its 
kind,  measured  8  m.m.  in  the  edge.  Ex|KMea  to  the  air 
the  1:  jIi  immonia,  lose  their  l.istre  and  transparency, 
and  becuiae  eroded,  thus  indicating,  perhaps,  a  composite 
stn  clurc.  The  erodint;  ag»_'nt  Is  undoubtedly  the  mother 
liquor  which  adhese#  to  them  when  they  are  taken  out  of 

ittlar  tlrici  bjr  lotbic  aoiw  of  Its  KgiaMoia.  atfiM^bavonMB 


a  powerful  solvent  of  them,  as  ii  ahown  in  another  way  aa 
foUows:— Ifto  the  ammoniacal  liquid  filled  with  these 
crystals  some  solid  zinc  chloride  be  added,  both  it  and 
the  cr>'stals  dissolve,  even  if  these  are  in  such  quanti^  as 
to  make  the  whole  aenri'solid,  the  zinc  chloride  added 
combiniag  with  some  of  the  ammonia  of  the  ammoniated 
tine  chloride.  The  crystals  attradt  moisture  from  the 
atmosphere  as  well  as  e%o;\e  aitKr.onLi,  at  Srst  losing 
weight  and  then  increasin:;  ti.l  t:ie>  c.cccd  their  first 
■.cei,.;ht.  .ind  at  the  sartu-  time  p.^rtiallv  liquefyin*. 
Whether  the  undecomposed  salt  ;  ,  del.tjucsccnt  it  seenis 
liardly  J^o';^■.bU-  to  determine.  Th.ex'  di>sol\'e  \ei>  lapidly 
ai  water,  iaimay^  a  clear  solution  till  lar^'ciy  diluted.  1  he 
results  obtained  bv  the  analysis  of  this  chloride  are  quite 
sufhcient  to  determine  its  composition,  but  it  was  found 
to  be  very  diflicult  to  prepare  it  for  examination  because 
of  its  instability.  The  crystals  were  removed  from  their 
mother  liquor,  and,  without  washing,  dried  as  rapidly  as  pos- 
sible between  folds  of  bibulous  paper.  One  samplegavethe 
following. — -269  gramme  distilled  with  potash  gave  a  dis* 
tillate  which  showed  by  itaneotralising  power  the pceaeace 
of -09433  gramme  ammonia.  ■J372  gramme  disswved  in 
nitric  acid,  and  neutralised,  indicated,  with  a  volumetric 
solution  of  silver,  the  presence  of  07318  ^amme  chlorine. 
Another  sample  dried  with  great  rapidity  ,  and  imptrfi  rtly, 
'^^\c  the  following  results:  "7769  ;^^ramnic  ;;ave  by  tlic 
v<duinc'-ric  method  '.'7557  ;;ratnine  aniitTonia.  .12^15 
j^r.ur.nie  indicated 
the  [Me^ellCe   ol  'o 

Stance  is  therefore  th«;  pcntammoniated  /mc  chlorine 
ZnC»,5(NH3iH,0. 

I'  irst  Sample.  Second  Sxinj 


bv  tlie  volumi-tric  solution  of  M!\ei 
fjSVf  (gramme  of  chloiine.     Thr  sub 


I. 


II. 


III.        IV.  Calculated 
.\mmonia  iyoy  35-47  35-57 

Chlorine  30-85  39-41  »Q-6& 

I  believe  that  I  have  also  obtained  a  hexammoaialed 
zinc  cbhffidc}  but  the  difficulty  of  preparing  it  for  analysts 
prtfventa  me  from  being  aUetu  opcak  positively  at  present. 


ON  THE  RATE  AT  WHICH  CHEMICAL  ACTIONS 

TAKE  PLACE.  , 

Hj  A.  VERNON  HARCOURT.  Esq.,  KJL, 
Sccrctarr  of  the  Chemical  Society. 

Thc  science  of  Chemistry  may  be  defined  as  the  science 
which  inveatii^tes  the  relations  of  the  different  kinds  of 
matter  one  to  another.  The  conception  of  different  kinda 
of  matter — each  of  which  has  its  particular  charader,  its 
own  colour  and  aystaitioe  form,  iu  own  hatdaeaa  aad 
hrittleness,  or  the  reverse,  its  own  conduAing  powers,  ita 
own  specific  heat  and  specific  gravity,  and  many  other 
peculiarities  of  its  own,  and  each  of  which  is  homo* 
f4eneous,  th.e  smallest  particle  having  all  these  properties 
e<iua»ly  with  the  iar^^csi  mass — is  the  fun Jaiiienial  con- 
ception of  chemistry. 

And  the  whole  world  to  a  chemist  is  only  a  mixture  of 
such  different  kinds  of  matter,  \v!iose  mode  of  aKgresjation 
has  been  and  is  bein;;  determined  by  physical  and  vital 
forces  wliich  arc  fnreiRn  to  h  ';  science,  but  whose  resem- 
blances and  differences,  and  whose  changes  under 
changed  conditions,  or  by  coRtaA  one  with  another,  farm 
the  subject  of  his  study. 

In  the  study  of  any  chemical  change  there  are  two  tbinga 
to  be  discovered :  first,  the  rtsmlt  of  the  changO'  VrtMiit 
kindi  of  mattw  bare  ceased  to  exist  and  what  have  cfwia 
into  existence ;  and,  secondly,  the  eours*  of  the  change ; 
as  to  which  such  inquiries  as  the  following  present  them- 
■  eUes  -at  what  rale  does  the  change  occur,  and  under 
\v  hat  ccmditions  ?  Is  it  simple,  or  does  it  consist  of  several 
chant;i:i  ?  Are  these  dt  pennent  or  independent,  lucce^sive 
or  bimuluneous  J — w  ith  many  others  ol  a  more  hypo- 

thtticid  kind  w  to  the  mokcnlar  oalttte  «f  the  change. 
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<CltBHtCAI,  NtWt, 
July  lo,  i86S. 


A  Guniliar  example  of  thit  tvro-fold  nature  of  chemical 
inquiry  may  be  drawn  from  the  case  of  a  life,  a  chemical 

change  which  h:is  been  more  watched  than  any  other. 
We  know  all  thai  is  to  be  known  as  to  the  result  of  the 
change,  when  we  have  discovered  that  tl-.;-  c  uils  are  a 
mixture  of  variou?;  hydrocarbons  with  a  small  ijuanlity  of 
metallic  salts,  th.u  tlu-  air  is  .1  itnxiure  of  oxygen  and 
nitrofjen,  and  that  when  the  lire  has  burnt  out,  there 
exists,  instead  of  so  much  coal  and  so  much  air,  a  quantity 
of  carbonic  acid  and  water,  the  salts,  which  form  the  ash, 
and  the  nitrogen  remaining  m.iinly  as  they  were.  But 
there  is  sUU  much  besides  this  to  be  found  out  as  to  the 
bumins  of  the  fire.  How,  for  example,  is  the  rate  at 
which  It  bums  affefted  by  the  draui;bt,  or  by  the  density 
of  the  air,  or  by  the  breaking  up  of  the  fuel,  or  by  access 
of  t!u-  sun's  rays  ?  What  arc  the  substances  formed  from 
the  heatL-d  coal  which  ad^ually  burn  ?  Docs  the  reduftion 
of  the  products  of  combustion  by  carbon  i):;iy  an  important 
part  in  the  phenomenon  ?  Such  questiyn.s  as  tliesc  relate 
to  the  course  of  the  chemical  chan<^e. 

The  two  lines  of  inquiry*  thus  indicated  have  been  pur- 
sued with  very  unequal  vigour.  The  study  of  the  results 
of  chemical  aAion  has  engrossed  the  attention  of  chemists 
almost  to  the  exclusion  of  the  study  of  their  course. 
Andt  indeed,  so  great  is  the  number  of  different  kiiids  of 
matter,  aU  capable  of  undergoing  a  multitude  of  chanses 
by  the  a^ion  of  heat  or  cle&ricity,  or*  by  contaft  with 
others,  giving  rite  thtts  to  new  kinds  of  matter  capable  of 
simil.^r  ch.inf^cs.  that  this  part  of  the  science  appears 
.absolutely  boundless.  The  direAion  which  chemistry  has 
taken  in  consceiUfiiCK  of  ih::-.  siipe:.ibuni!ai".ce  ol'  in.Uc-ri.nls 
may.  perhaps,  be  conir.istcd  ^vllh  that  taken  by  phybital 
sticntc.  If  the  tiunibcT  of  distindl  phvsic.il  lorces  met 
with  in  nature,  such  as  gravity,  magnetism,  eledricity, 
heat,  light,  &c.,  instead  of  being  quite  a  small  number,  had 
been  a  large  number,  and  these  forces  had  proved  to  be 
convertible  not  only  one  into  another,  but  into  an  infinite 
variety  of  other  distinct  forces,  physical  exnerimentalists 
might  have  occttpicd  themselves  wholly  witn  establishing 
the  traatmntations  of  one  hind  of  force  into  another  and 
creating  new  modes  of  force,  instead  of  studying  minutely, 
as  they  have  done,  the  conditions  under  which  the  existing 
forces  are  produced,  and  the  laws  which  govern  thuir  dis- 
tribution and  iran^fornimion. 

It  i*.  however,  not  only  the  vastness  of  iht  cliciiiical 
field,  and  the  particular  satisfaction  which  so  solid  a  result 
as  the  creation  of  a  new  kind  of  niatior  brings  to  the  mind 
of  the  investigator,  which  has  Icri  10  the  neglecl  of  the 
study  of  the  course  of  chemical  changes.  This  study  is 
beset  with  peculiar  difficulties,  and  indeed,  out  of  the  vast 
number  of  chemical  changes  whose  results  are  known, 
there  are  but  very  few  whose  course  can  readily  be 
observed.  The  principal  reason  of  this  is  the  velocity  with 
which  such  changes  take  place ;  and  this  velocity  is  apt  to 
be  tli<  i^rcatcst  in  the  case  of  the  simple  chemical  anions 
whuh  are  most  suitable  for  investigation.  Either,  then, 
we  must  contrive  some  niorlc  of  <:s;iniatiriL;  .1  \crv  great 
velocity,  as  has  been  done  for  the  nicasiin  mcni  uf  the  rale 
at  which  light  and  eledricitv  tra\i,!,  or  we  must  seleft  a 
change — and  this  the  variety  of  chemistry  makes  possible 
— which  proceeds  at  a  rate  convenient  for  observation. 

Examples  of  the  diflerent  velocity  of  chemical  changes 
are  furnished  by  the  precipitation  of  a  barium  and  of  a 
calcium  salt  from  their  solutions  upon  the  addition  of  a 
sulphate.  With  the  former,  the  change  is  apparently 
instantaneont.  The  result  is  Icnowo.  but  the  course  can- 
not be  observed.  With  the  latter  the  change  is  gradual, 
and  it  would  be  possible  to  determine  its  rate  at  dilTerent 
temperatures  and  with  different  quantities  of  the  two  salts 

in  soliltron. 

Tlic  dc'ttsnipo.sition  of  hvpo'-tilphite  in  an  acid  solulitjti 
is  another  example  of  a  gr.i.lu.Tl,  nhst-rvable  change. 

We  may  compare,  also,  the  redudion  of  a  chromate  by 
a  sulphiti;  and  by  an  oxalate.  The  former  occupies  no 
appreciable  time ;  the  aAual  time  is,  doubtless,  greater  in 
a  more  dilate  wluttoQ  aod  mt  s  lowq^  ^wpeiattiif ,  but  we 


cannot  discern  any  difference.  Bttt  with  an  oxalate  for 
reducing  agent,  though  the  floal  reanlt  of  tbe  cliaiipe  la 

the  same,  the  z&ion  takes  a  long  time  to  aocomplieb  itadA 
and  it  would  be  quite  practicable  to  observe  in  what  way 
different  circumstances  affcCt  its  rate. 

But  in  order  to  diiscover  the  laws  which  govern  the  rate 
iifair.  chLin^cal  change,  Some  exaft  mode  of  nicasuriiig 
the  rate  iS  ncccssarv.  It  remains  to  show  how  this  may  be 
accomplished  in  certain  ca>.C!>. 

A  solution  of  ammonium  nitrite,  heated  to  a  tempera- 
ture of  about  80°  C.  in  a  flask  provided  with  a  gas 
delivery  tube,  gives  oiTa  quantity  of  nitrogen,  which  may 
be  colleAed  over  the  pneumatic  trough.  By  keeping  the 
lemperatare  conttaot,  and  coUeftiog  the  gas  evolved 
during  sncceisive  equal  intervals  m  thne  in  aimilar 
cylinders,  it  is  possible  at  once  to  show  the  regular  diminu- 
tion in  the  volume  of  gas  which  is  caused  by  the  constant 
diminution  of  the  quantity  of  salt  in  solution.  And  by 
makin;:;  ttie  t  \p<-rinient  and  measuring  the  quantities  of 
•jas  w  ith  accuracy,  it  would  be  possible  to  discover  the 
relation  between  the  amount  of  change  going  on  at  any 
moment,  and  the  amount  of  salt  in  solution,  and  also,  by 
making  the  experiment  at  diflerent  temperatures,  to  dis* 
cover  how  the  temperature  of  the  tottttion  aJbAs  Ibe  ISM 
at  which  the  adion  takes  place. 

The  reduaion  of  a  permanganate  by  an  oxalate  in  an 
acid  solationfumisbeaanothercsse  of  a  gradaalmessaraMe 
change,  and  has  been  more  fully  studied.  Here  it  is 
possible  to  start  the  change  at  any  moment  by  adding  the 
measured  quantity  of  permanganate  to  the  other  ingre- 
dients, and  mixin  ;  i.ipi.dly.  It  is  also  possible  to  Stop  it 
at  any  moment  by  adding  a  solution  of  iodide  to  the 
mixture  ;  and  the  iodine  which  is  set  fr<  l  b  .  ti  e  adion  of 
the  residual  permanganate  corresponds  to  it  in  quantity 
and  can  readily  be  estimated.  By  making  a  number  of 
such  experiments,  differing  from  one  another  oofy  in  the 
timednringwhich  the  gradual  change  is  allowedloptoceed, 
its  course  may  be  traced  throughout  with  any  required 
degree  of  minoCeneaa.  The  resnlts  obtained  in  many 
aenea  of  such  experiments  are  i^ven  in  Pbilosoohical 
Transaaions  for  18^,"  p.  aoQ.  The  general  conctunon  to 
which  they  lead  is  that  the  total  amount  of  change 
occurring  at  any  moment  is  diredkly  proportional,  all  other 
conditions  being  aliite,  to  the  amount  of  peraianganate  in 

the  solution. 

'I  he  last  chemical  chanj^e  which  has  been  investigated 
from  this  point  of  view,  is  that  which  takes  place  when 
dilute  acid  solutions  of  an  iodide  and  a  dioxide,  such  as 
barium  or  sodium  dioxide,  are  mixed  togetlier.  By 
arranging  suitably  the  dilution,  acidity,  and  tcmpefatats 
of  the  solution,  the  change  may  be  made  to  pcoceed  nt 
any  rate  that  is  most  eoaweaicat  for  meMOiement.  €>ne 
of  the  prodnds  of  the  change  is  fodiiie,  n  substance  for 
which  we  have,  in  its  aAien  on  starch,  a  most  delicate 
test.  By  brirfring  a  small  known  quantity  of  hypo.sulphite 
into  the  liquid  all  the  iodine  that  is  formed  by  the  ^;radual 
reaction  of  per(i\ide  and  iodide  is  rcconvertt' I  iodide, 
!  and  th:s  continues  till  iodine  cnouf^h  has  been  formed  to 
remove  all  the  hyposulphite.  .As  soon  as  the  last  partit  le 
of  hyposulphite  has  been  removed  (converted  into  tetra- 
thionate),  free  iodine  appears  in  the  solution,  and  the 
moment  of  its  appearance  may  be  noted  by  carefully 
watching  the  colour  of  the  liquid.  By  adding  successive 
quantities  of  hyposulphite,  and  observing  uie  interval 
which  elapses  between  anccessive  reappearances  of  the 
blue  coloor  of  tht  iodide  of  slaieh,  it  is  possible  accurately 
to  determine  the  rate  at  which  the  change  is  proceeding. 

An  account  of  a  nnmbcr  of  experiments  made  in  thiswav, 
and  of  their  results,  is  to  be  fuund  in  the  "  Philosophical 
'I  r.insactions  of  1*67,"  p.  1 17.  Each  set  of  ob.<;ervattoi»s 
determines  at  what  rate  the  dioxide  is  reduced,  under 
teitron  condition'.  ;  and  hv  making  different  scries  of  ex- 
periments, in  which  the  several  conditions  affe^ing  tbe 
rate  of  change  are  systematically  varied,  it  is  possiUe  to 
discover  the  laws  of  connedioo  between  each  of  the  eott< 
ditiotts  and  tbe  nmonnt  of  cbiage.   ^Uvtog  diseovHod 
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tbeae  laws,  our  knowledge  of  the  chan;,t;  is  so  far  complete, 

and  \\c  can  prediift  with  certainty  tin;  tinu-  that  Wkiuld  lu- 
required  for  any  given  amount  of  ehan^c  utidur  any  ;;l\i.n 
circumstances. 

1  he  follou  in;;  propositions  embody  the  principal  con- 
clusions to  which  the  examination of  thcM  cawBof  gradual 

chfinical  change  has  led  :  — 

I.  The  rate-  at  which  a  chemical  chanjje  proceeds  is 
constant  under  constant  conditions,  and  is  independent 
of  the  time  that  Iias  elapaed  tlnce  the  chanjpe  com- 
menced. 

s.  When  an^  substance  i«  undergoing  a  chemical 
change,  of  which  no  condition  varies«  cacepting  the 
diniiratim  of  tho  clianging  subatance.  the  amount  of 
change  occurring  at  any  moment  it  dlieAJy  proportional 
to  the  Quantity  of  the  sahstance. 

3.  When  two  or  more  substances  ac'k  upon  one  another, 
the  amount  of  adlion  at  any  moment  is  directly  propor- 
tional tn  the  quantity  of  each  of  the  substances. 

4.  When  the  rate  of  any  chemical  change  is  nlfec.ed  hv 
the  presence  of  a  substance  which  itself  takes  no  part 
in  the  change,  the  acceleration  or  retardation  produced 
i«  direaiy  proportional  to  tho  qwwtitjr  of  the  tub- 
stance. 

5.  The  relation  between  the  rate  of  a  chemical  change 
occurring  in  a  solution,  and  the  temperature  of  the  solu- 
tioili  ia  such,  that  for  every  additional  degree  the  number 
enpraaiing  the  rate  ia  to  be  multiplied  by  a  conilanc 
^KtmAty^—PrteuJ^ngs  «/  tht  Royal  ImHtnttn. 


ON  THE 

ESTIMATION  OF  SULPHUR  IN  IRON  OR 
MINERALS  BY  MEANS  OP  A  PLATE  OP  SILVER. 

By  M.  W.  rCGFRTZ, 
Proftttor  in  the  Fahlun  School  vl  Mine*. 

I.  Iron. 

01  gramme  of  cast  iron,  wrought  iron,  or  steel  cut  up  or 
pulverised,  and  passed  through  a  sieve  with  holes  not 
larger  than  0-6  m.m.,  is  introduced  by  meant  of  a  glas.s  or 
gljuedpai>er  funnel,  into  a  flatit  about  0-15  metre  high 
sod  5  eentimetrea  diameter,  ptwiously  containing  i  '^rm. 
of  water  and  0*5  grm.  of  concentrated  aulphuric  acid,  or 
in  urefieience  I's  grm.  of  sulphuric  acid,  tp.  gr.  1*23, 
and  whole  volume  (1-5  c.c.)  hat  been  marked  00  the 


A  piece  of  polished  silver  plate  (18  m.m.  long,  7-5  m.m. 
wide,  and  i  m.m.  thick,  with  a  hole  at  one  end),  com- 
]iosed  of  75  per  cent  of  siKvr,  25  per  cent  oi  copper,  and 
attached  to  a  thin  platiitum  or  silver  wire,  is  quickly 
introduced  into  the  flask,  so  that  it  may  be  a  little  below 
the  neck  ;  a  cork  is  put  in  so  as  to  hnh!  the  wire  without 
completely  closing;  it.  It  is  allowed  to  stand  t'Tteen 
minutes  at  the  ordinary  temperature,  and  the  tiilver  plate 
i*  then  removed. 

If  the  iron  contains  sulphur  the  plate  is  coloured  by  the 
sulphuretted  hydrogen  gas  disengaged  during  the  solution 
of  the  inm  in  the  dilute  aulphuric  acid  ;  and,  according  to 
the  nBMnmt  of  aniphnr  present,*  the  colouration  of  the 
plate  pnaiea  to  a  coppery  yellow,  a  bronae  brown,  a  bluish 
Mown,  or  a  Une.  These  colourationa  are  determined  with 
the  greateat  accwnBy,  especially  that  of  the  silver  plate 
alone  No.  I,  that  of  copper\-  yellow  No.  3,  that  of  bronze 
brown  No.  3,  that  of  blue  No.  4.  'I  he  in'-fm  r-liat.'  dc 
grees  may  be  represented  hy  decimals  thus:  i  5  if  the 
colouratii.m  ia  between  .>  .md  3  ;  3'i  if  the  plate  is  one 
tenth  towards  the  blue;  j  3  li  it  is  as  iuui.lt  blue  jlh  btuwu  ; 
3*9  if  the  brown  colouration  -is  t'ecble. 

As  the  normal  colouration  .\i>.  j,  we  have  n'loptpd  that 
of  the  bronze  called  yellu^^  niel.il,  neuK-  i-.ili'oed  '.v.th 
fine  sand  on  leather  (this  metal  cons.sts  of  Cm)  parts  of 


*  ScUnium.  when  fuwd  with  iron,  al«o  civea  a  biui&b  coioorMioa 


btuUb  colooTMioa 


copper  and  40  of  tin).  I"or  the  colouration  No.  3,  we 
h.ue  not  been  able  to  find  a  convenient  alloy.  A  bronze, 
cDitsisting  of  parts*  (if  ci  i]>pei  .Ltid  1 5  parts  of  zinc,  does 
iK-l  quite  represent  the  loluur  uhich  should  be  ohta;ned, 
for  when  freshly  cleaned  a  is  loo  L.'i^iit,  and  at  last  takes 
a  h!ii!s!v  colouration.  For  the  colour  111  t|uestion  it  is 
better  to  use  a  plate  of  silver  which  remains  in  the  Hask 
during  the  solution  of  the  iron,  until  it  hat  become  at 
brown  as  possible,  and  a  slight  bluish  colour  begins  to  be 
perceived  ;  the  plate  is  then  removed  and  preserved  in  a 
well  closed  tube.  The  colour  No.  4  resembles  that  of  a 
watch  spring.  If  the  amount  of  tulnhur  is  very  consider- 
able, this  colouration  pastet  to  a  clear  Uuith  grev.  By 
passing  the  plate  of  silver  Over  a  bottle  of  sulphide  of 
ammonium  the  deaired  number  can  be  c-isilv  obtained. 

To  obtain  in  these  assays  for  sulphur,  the  proper  tint 
on  the  silver  plate,  it  is  nccessaiy  to  take  ceiiain  pre- 
cautions. The  p!atc  !3  to  be  held  in  pincers  and  cleaned 
a;-,  well  po---sible  by  rubbing  it  with  a  soft  leather  in 
\'.  'fiLcli  is  placed  a  little  very  line  ruttca  htunc.  Contact 
\'.  :th  the  linrjers  js  avoided  by  means  of  a  piece  of  paper, 
ami  the  plate  is  to  be  carefully  dried  with  a  piece  of  filter- 
ing paper.  If  the  plate  by  bleaching  or  by  the  action  of 
the  burnisher  has  been  purified  on  its  surface,  this  should 
be  carefully  removed  by  again  rubbing  with  the  leather, 
for  pure  silver  is  less  sensitive  to  the  adion  of  the  gas 
than  that  of  the  given  standard.  Thus  it  has  sometimes 
been  found  that  the  silver  employed  for  coinage  furnishes 
leia  homogeneous  plates,  of  which  those  parts  richest  in 
copper  attume  more  quicMy  the  bine  colouration.  On 
this  account,  the  plates  should  be  compared  between 
themselves,  by  introducing  them  at  the  end  of  a  wire  into 
a  Hask  in  which  is  dissolving  iron,  containing  from  0-05 
to  o  oS  per  cent  of  sulphur.  On  introducing^  the  plate,  care 
must  be  taken  not  to  turn  the  side  hut  the  edjie  against 
the  stron^,'est  current  of  <,'as  wliicti  \unild  otherwisi-  colour 
one  face  of  the  plate  stronj;er  tlian  the  othirr.  The  plate 
should  be  r.lpidly  introduced  into  the  llask  after  the 
intfodiiition  of  the  iron,  as  then  a  very  strong;  disengage- 
ment of  sulphuretted  hyilrogcn  immediately  takes  place. 
After  a  Hrst  experiment  the  flask  is  to  be  filled  with  water 
several  times,  so  as  togetrid  of  the  odour  of  sulphuretted 
hydrogen.  If  a  steel  mortar  is  employed  to  pulverise  the 
iron,  the  whole  of  the  piece  scleAed  should  be  reduced  to 
very  fine  powder.  The  mortar  tbould  be  well  cleaned 
each  time,  taking  care  to  remove  the  disc  fnmi  the 
bottom.  Also  the  doth,  platea,  and  le.-ithcr  should  be 
very  clean;  if  the  leather  it  not  clean  enough,  the  silver 
plate  should  be  passed  several  timet  over  a  filter  paper 
placed  over  the  leather  with  a  small  quantity  of  rotten  stone. 

The  chani'cs  in  temperature  between  15"  .tiuI  25''  C, 
seem  to  ha\  e  no  sensible  influence  on  the  colouration  of 
the  tnetal  :  if  the  teinperature  exceeds  40^  the  plate  be> 
comes  mui&t  and  tjives  false  indications. 

.Many  experiments  have  been  made  on  the  white  and 
the  grey  portions  of  cast  iron  ;  but  when  made  separately 
these  experiments  have  yielded  identical  results,  although 
the  metal  dissolves  in  unequal  quantities.  If  there  is 
any  difference  it  is  that  the  white  iron,  being  murediflicult 
to  dissolve,  colours  the  pUte  a  little  more  feebly. 

There  is  no  doubt  that  some  praAice  is  required  to 
jud,;e  of  the  colouration  of  the  plate,  but  it  may  be  easily 
actjtiirtsl.  Generally  the  best  plan  istoplacethe  standard 
pLue-.  Ill  tints  I.  J.  <.  &c.,  on  a  shei:t  of  white  paper  by  the 
side  of  t lie  pl.ite  under  experiment,  exposinj^  them  to  a  good 
lifjlit  near  a  u  mdow  (but  not  sun  litjhtl,  and  to  evamine 
them  with  a  k-nti.  The  colourations  between  2  and  4  are 
tlie  most  dithcult  to  recognise;  but  with  a  little  experience 
none  will  vary  more  tlun  o'l,  so  that,  for  instance,  the 
colmnation  may  be  valued  between  3*5  and  3-6 

The  following  is  somewhat  an  approximation  between 
the  different  colourations  upon  the  tilver  plate  and  the 
amount  of  sulphur  as  determined  by  my  * 
in  a  great  number  of  difl^erent  irons : — 
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tt  is  evident  thM  (n  this  way  tbe  exaft  quantity  of  the 
•alptiurisnotdeteraiiiied:  but  several  years  experieiu  L-  havr 
nhown  that  if  these  experiments  arc  made  with  cart-,  and 
the  quantity  of  sulphur  dfies  not  e\CL-crl  o-i  pi-r  cent,  the 
results  art:  near  cnoi,::;);  :'or  .ill  [■T.^tical  jiurr>is(:s.  Iron 
which  does  not  calour  tl-.L-  sih  cr  plate  will  mjhk  tuiu-s 
produce  a  coloijration  if  we  double  the  quantities  r^f  iron 
and  I.  \V::h  l;alf  the quantitiesof  acid  .mfi  ';i:!ph  irons 
iron,  silver  generally  gives  a  little  more  than  half  the  real 
quantity  of  the  sulphur  which  is  present.  The  sensitive- 
nets  of  the  silver  plate  may  be  augmented  by  moistening 
it  witii  a  solution  of  carlMinateof  ammonia,  but  the  colour- 
ation becomes  very  nnequal. 

Amongst  experiments  on  the  estimation  of  sulphur  in 
iron,  the  following  deserve  inention  :  — 

I.  The  quantity  of  sulphur  in  wrought  iron  »«  often  so 
small  that  it  produces  no  colouration  on  the  silver  plate  ; 
this  iron,  therefore,  not  being  red-short,  may  be  employed 
for  all  kinds  of  uses.  It  must  not,  however,  be  forgotten 
that  the  quantity  of  sulphur  is  not  equally  distributed 
throughout  a  piece  of  iron,  but  that  it  may  vary  consider- 
ably in  different  places.  On  experimefttill|  with  the 
tmnmgs  obtained  from  a  portion  of  an  iron  nar  which 
waa  visibly  red-short  a  stronger  tint  is  often  obtained  on 
the  silver  plate,  than  when  using  other  parts  of  the  bar. 
The  fragments  obtained  from  red-short  iiun  i:i  borin;^  a 
horse-shoe  docs  not  often  give  on  the  silver  j  late  a  dt  eper 
coloiir.ition  th.iii  .',  .unl  it  appears  to  follow  that  unhnary 
wruuuht  iron  which  ttinliin*  q<j2  percent  ofsulptiur  in 
Lcrtam  parts  cannot  conveniently  be  efnjiiD.el  for  this 
purpuse.  If  the  re.l  siiorl  iron  (>!ves  tu  tlie  jiiate-  a  slighter 
and  more  i'eei;lt!  colouration  than  2.  it  inav  be  supposed 
that  the  bre.iKiti^  is  due  less  to  sulphur  than  to  an  in- 
sutiicient  worl.m^'  of  the  cast  iron,  the  crude  pieces  in 
wrought  iron  entirely  free  from  sulphur  often  adiing  as  if 
they  were  red-short.  In  general  it  appears  certain  that 
the  quantity  of  sulphur  in  iron  is  more  injurious  when  the 
iron  has  been  badly  worked.  In  a  hard  iron  meltod  in  a 
steel  crucible,  we  may,  in  spite  of  its  contaimof  0*04,  per 
cent  of  sulphur,  make  holes  like  those  in  a  horse  shoe 
without  any  trace  of  cracks  which  may  undoubtedly  be 
attributed  to  the  iMmtogeneousnMs  and  {;ood  working  of 
this  iron.  The  quantity  of  phosphorus  was  only  0*03 
per  cent.  The  lower  portion  of  an  English  rolled  rail, 
without  fault,  contaiiu-d  u  i  i  per  cent  of  sulpliur  and  o  j 
per  cent  of  phosphorus  ;  u  poriiun  was  cut  orl  whicii  wa.s 
SO  red-short  that  it  could  not  be  made  use  of. 

Can  the  effeds  of  sulphur  and  phosphorus  in  iron 
nentfalisc  each  other,  and  if  so,  in  what  degree?  This 
is  an  old  (|u  est  ion  which  has  lately  been  enquired  into, 
and  which  deserves  serious  examination — an  examination 
which  will  become  easier  when  we  have  more  ready 
mems  of  estimating  the  quantity  of  sulphur  and  phos- 
phorus in  iron. 

a.  The  richness  in  sulphur  of  steel  of  the  best  quality 
was,  according  to  experiments  made,  sucli  tliat  the  colour- 
ations on  the  silver  plate  varied  only  between  i  and  1*5. 
A<i  in  the  case  of  wrought  iron,  the  quantity  of  sulphur 
often  varies  in  different  parts  of  the  same  piece  of  steel, 


and  that  also  appears  to  be  the  case  lo  a  litlie  leia decided 

a  manner  in  fused  steel. 

3.  The  (]u.\ntity  of  svilphur  in  cast  iron  is  rarely  so 
little  as  not  to  colour  the  plate.  In  the  greater  number 
of  Swedish  cast  irons,  this  quantity  is  such  that  the  silver 
plate  varies  in  colouration  between  2  and  3.  In  iron  for 
gun  castings  it  is  between  j  j  and  3-7,  and  sometimes 
more.  In  cast  iron  the  quantity  of  sulphur  is  often  dis- 
tributed unequally ;  there  is  generally  moreon  the  eurfoce 

than  is  met  with  '.lehv.v, 

If  the  colouration  of  the  sliver  plate  docs  not  exceed  3 
we  can,  according  to  m;iiiy  c\per;riients,  assume  that  the 
ca.st  iron  refined  in  the  ordinary  manner  will  nut  ^\\e  red 
short  iron,  cjtecially  :f  the  retininf^  is  done  carefully.  Hut 
as  in  diilcrcai  inethudK  uf  rehning  ditterent  quantities  of 
sulphur  may  be  removed  from  the  iron,*  and  in  generil 
more  if  the  iron  results  from  a  light  charge  of  the  blast 
furnace,  it  cannot  be  said  beforehand  that  all  cast  iron 
which  communicates  a  bluish  colouration  to  the  plate  will 
necessarily  give  red-short  iron.  It  ought  to  be  so.howevaTf 
with  cast  iron  which  colours  the  plate  a*  deep  a  bloc  aa 
that  of  a  watch  sprin|[.  In  caat  Iron  which  givei  a,  red 
shoirt  wrought  iron  without  tendedag  the  silver  plate  nose 
than  brown,  it  is  probable  (the  iron  having  been  well 
refined)  that  the  cause  is  owing  to  other  substHCeU  than 
sulphur,  but  this  occurrence  is  very  rare. 

Man\  circumstances  appear  to  show  that  the  quantity 
of  sulphur  in  iron  diminishes  with  time,  at  least  un  the 
surface,  and  under  favourable  oonditioos. 

II.  Iron  Mhurali, 
The  quaati^of  lulplwr  in  aminefial  camnot  be  catloiated 
in  the  manner  just  deeeribed  ;  all  that  can  be  done  ia  te 

estimate  the  sulphur  in  the  cast  iron,  which  is  obtained 
by  reducing  the  mineral  in  a  crucible,  as  described  in 
J .r::Sioi}'.,.r>-t'i  Aiiin\Ur.,  1851,  p.  3$.    Attention  mtist 

ikiW^Si^  be  paid  *o  the  following  :  — 

.,-t.  That  the  powdered  charcoal  which  fills  the  crucible 
is  free  from  sulphur.  This  is  ascertained  by  fusing 
iron,  as  free  aa  possible  from  sulphur,  in  a  crucible  filled 
with  the  same  powdered  charcoal,  and  then  examining 
the  regulus  obtained.  If  this  latter  gives  ahigher  amount 
of  sulphur  than  the  iron  originally  contained,  the  caoee  b 
attfibttUblc  to  the  charcoal.  At  Fahlun,  the  cbarooal 
absorbs^  in  a  short  time,  much  autphur  from  the  ftmcdie  of 
the  pyrites  burning ;  and  the  powder  seleAed  for  the 
crucible  experiments  in  the  Mininj^  Sch.ool  is  oblij^eJ  to 
be  kept  in  closed  vessels.  If  the  charcoal  einplo)ed  a^  a 
combustible  in  the  cruiihle  fiirnnce  i%  c.posed  tu  the 
action  of  much  sulphuretted  hydrogen,  or  sulphurous  acid, 
the  experiments  show  it. 

B,  The  state  of  the  mineral,  whether  unroasted,  badly 
roasted,  or  well  roasted.  The  small  laboratory  experi- 
ments, having  for  their  objed  to  ascertain  bow  much 
sulphur  can  be  removed  from  a  mineral  by  roasting  in 

bulk,  are  alwav  incxnft. 

C.  'I  he  influence  exerted  on  the  quantity  of  sulpliur  by 
the  mineral"!  mixed  with  it.  It  follows  from  many  ex- 
periments made  at  the  -Minin;;  Sehtiol.thal  the  more  silicic 
acid  the  slag  contains  the  more  sulphur  the  cast  iron 
receives,  and  that  the  quantity  of  sulphur  gradually 
diminishes  in  proportion  as  the  quaolity  of  lisae  ie  in- 
creased. 

We  may  here  cite,  as  an  example,  the  nature  of  the 
regulus,  according  to  the  mineral  with  which  it  has  been 

reduced  :— 

With  15  per  cent  of  qaaita  the  legutae  contained 

per  cent. 

With  5  per  cent  of  lime,  the  legaioB  conlaiM4  o«4 

per  cent. 

With  20  per  cent  of  lime,  the  legtdua  coBtaiocd  a 

more  than  o'Oi  per  cent. 


Ma  the  Bessemer  process  only  very  little  mlpiiar  can  be  r*. 
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The  first  slag  wu  liks  CBUiMilt  the  Mcond  was  vitreous, 
and  til*  tbtrd  waxy.  In  general,  assays  for  sulphur 
liMMdd  be  made  with  regulus  obtained  from  a  mixture 
containiiw  as  little  Ume  aa  poeaible,  but  giving  vitreooa 
•lags,  ir  the  colouration  or  the  nlver  plate  doea  not 
exceed  No.  3,  the  quantity  of  sulphur  may  be  considered 
as  insignificant,  especially  in  experimenting  on  non- 
roasted  minerals. 

The  lime  used  in  blaat  furnace,  may  be  asasgred  for 
aolptair  in  the  Mlewiag  muauti-^ 

Mm  0*8  gramme  of  rich  and  pure  iron  mineral  with 
O'S  gramme  of  quartz  and  0-2  gramme  of  lime  ;  fuse  the 
mixture  as  usual  in  a  crucihlc.  and  .Tssay  the  resulting 
iron  for  sulphur.  In  this  manner  it  may  bt-  ascertained 
if  the  lime  contains  an  injurious  dose  of  sulphur.  If  it 
^^•ere  chemically  pure  we  should  obtain,  bv  the  addition 
of  2  or  J  per  cent  of  clay  or  talc,  free  from  sulphuric  acid, 
a  better  slag.  If,  on  the  contrary,  the  lime  contains  much 
silicic  acid,  more  than  arj  gramine  ahodd  be  taken  fi>r  the 
experiment, 

—  -  ...Ml.  — ■  '        ■    I  kJ 

BXPERIMBimi  ¥nTH  COmiBRCIAt. 
ROSOLIC  ACID,  SO-CALLED  AURINB  CAKE. 
By  A.  ADRIAN!.  M.D.,  PlkD.,  Ac. 


^Iy  attention  having  been  casually  attracted  to  aurine 
cake,  I  felt  induced  to  make  some  experiments  with 
it  in  order  to  find  out  whether  it  would  be  possible  to 
obtain  from  this  material,  pigments  fit  to  be  used  as  oil 

Eints,  chiefly  for  artisu'  use.  None  of  the  pigments  I 
ve  obtained  will  answer  tet  this  purpose  at  all,  aince, 
00  being  mixed  with  even  very  clear  lioaeed,  nut,  or  poppy 
■ecd  oil,  the  cotouft  originally  exhibited  by  the  divers  dry 
Bi|menta,  to  be  detcribed  hereafter,  all  change  to  veiy  in- 
diflerent  shades  of  dark  stone-red  colour,  somewhat  sirotlar 
to  oxide  of  iron  paint. 

I  thinit  it  may  not  be  quite  superfluous  to  your  readers 
to  briefly  enumerate  the  properties  of  rosolic  acid.  This 
acid  was  discovered  by  Runge,  and  is  a  produA  of  the  , 
oxidation  of  phenol  or  carbolic  acid  in  the  presence  of 
alkalies.  It  is  a  dark-coloured  amorphous  solid  substance 
having  a  greeniah  tuatie,  yielding  a  red,  or,  in  a  very 
niantdy  divided  atale,  ofsng»>red  powrdcff;  it  cakes 
together  at  do*  Pabr.,  and  melts  at  to  an  almost 
black  fluid,  is  not  volatile,  does  not  easily  ignite  on  being 
heated,  but  when  once  so  far  heated,  burninp;  violently 
witli  a  reddish,  sooty  flame  ;  it  is  soluble  in  alcohol, 
in  methyl-alcohol,  soluble  in  ether  (but  not  so  freely 
as  in  alcohol),  in  carbolic  acid,  and  in  wood  creosote 
(Keichenbach's  creosote),  equally  so  in  strong  acetic, 
hydrochloric,  and  sulphuric  acids;  insoluble,  however,  in 
chloroform,  benxol.  sulphide  of  carbon,  essential,  and 
fixed  oils.  RmoHc  acid  h  not  decolouriaed  by  sulphurous 
acid ;  it  ia  a  very  weak  acid,  weaker  even  than  carbonic 
add»  oiiitea  with  ammonia,  fixed  aUtnliea,  alkaline  earths, 
fanmng  daifc  red  cnmpoimda  iohihle  ia  water  and  alcohol, 
and  eawly  decomposed  by  air  and  light.  Solablaroaolates 
do  not  form  precipitates  with  salts  of  heavy  metals.  The 
percentage  composition  of  rosolic  acid  is  represented  by  : 
C  75.93,  H  5.83,  O  17.68. 

In  how  far  the  so-called  aurine  cake  applied  by  me  for 
experiments  is  different  ft«D  the  chemically  pore  roeollc 
acid,  I  have  had  no  oppoftanity  to  t«t ;  in  ita  chief 
ffopertiea  I  have  foand  the  material  I  experimented  with 
to  eorreapond  with  the  deacription  of  the  prepettiea  of 
rosolic  acid  just  alluded  to. 

Dc'iirous  to  try  whether  I  COUld  not  make  thf  S'jl  i.ti'::  i;  ,;f 

aurine  to  unite  intimately,  or,  rather,  mix  mechanically 
with  a  preparation  of  lead,  I  first  dissolved  some  aurine  in 
aMthylated  qpirit,  next  added  to  Uiia  eolation  an  aqoeooa 
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solution  of  acetate  of  lead,  and  afterwards  just  sufficient 
liquid  ammonia  to  produce  a  precipiute  of  a  highly  basic 
acetate  of  lead,  carrying  along  with  it  the  aurine  so  inti- 
mately mixed  therewith  aa  to  form  a  beaatifuUy  crimaoD- 
coleured  precipitate  t  thia  I  colleded  on  a  filter,  and 
washed  it  with  distilled  water,  bat  aoen  ffiaoovcred  that 
all  the  colour  would  be  washed  oat  if  thia  procen  were  to 
be  continued  ;  in  fa  I.  T  ^^  ."s  well  aware  that  I  had  only 
to  do  with  a  very  ti.iiuiu.i!.  .r.echanital  mixture, and  not,  as 
is  the  case,  for  instance,  with  carmine  lake  obtained  from 
cochineal  by  treating  an  aqueous  solution  of  that  colour- 
ing matter,  first  \^  ith  a  solution  of  alum,  and  next  with 
carbonate  of  soda :  I  therefore  stopped  the  washing,  and 
dried  die  magma  on  a  water-bath,  afterwards  reducing  it 
to  a  very  minutely-divided  powder,  by  grinding  it  in  an 
agate  mortar.  I  next  tried  allim ;  I  dlasolved  some 
alam,  ftee  tarn  iron,  in  water,  and  added  to  ita  aolatioa 
a  tolntioo  of  amine  in  carbonate  of  potaasa;  aa  I  had 
foreseen,  I  did  not  obtain  »  real  chemicat  compound,  hot 
again  a  very  minutely-divided  anrine  diaperaed  thioagh 
alumina.  After  a  short  washinj;  of  this,  especially  in  a 
moist  state,  most  magnificenily  starlet-coloured  substance, 
I  again  dried  at  at ,  and  ground  to  impalpable  powder 
as  just  mentioned  ,  in  a  dry  state,  this  powder  exhibits  a 
brilliant  dark-oran;;c  hue  of  great  brilliancy.  I  next 
became  desirous  to  ascertain  whether  aurine  possessed 
any  affinity  for  recently-prepared  phosphate  of  lime; 
I  therefore  diaaolved  some  bone  ash  of  good  quality 
in  hydrochloric  acid,  separated  the  eand  and  further 
insoluble  in  that  acid  by  filtration,  next  precipitated  by 
ammonia,  colIeAed  and  waahed  this  precipitate  well, 
and  next  dissolved  the  }ret  mdafc  pMupitate  in  dilotn 
acetic  acid  ;  to  this  solution  I  addea  a  auution  of  aurine 

in  ammonia.    I  so  obtained  a  very  bright  scarlet-coloured 
precipitate  ;  but  after  having  colleded  it  on  a  filter,  and 
commenced  washing  it,  I  soon  found  out  that  the  aurine 
has  not,  uniike  madder  and  other  dry  stuffs,  affinity  for 
phosphate  of  lime.    I  dried  the  precipitate  obtained  ajjain 
at  aia°,  and  reduced  it  to  a  minutely-divided  powder  after- 
warda;  in  a  dry  state  it  is  still  a  beautiful  pigment,  and  of 
an  entirely  different  hue  from  the  precedmg.    I  next  tri«l 
a  solution  of  aurine  in  carbonate  of  ammonia,  and  precipi- 
tated it  with  chloride  of  barium ;  after  repeating  the  pro- 
cess already  described  again,  I  obtained  in  thia  way  a  very 
!  i  :;:;  int  tlesh-coloured  pigment.    I  mixed,  in  an  earthen- 
ware glazed  mortar,  some  aurine  cake  and  strong  baryta 
water,  filtered  this  mixture,  and  added  to  the  filtrate  very 
weak  sulphuric  atid,  just  enough  to  neutralise  the  baryta  ; 
in  this  way  I  obtained  a  pigment  which,  after  dry      i  j!" 
course  some  washing,  but  not  to  excess;,  can  vie,  in  beauty 
and  tone  of  colour  with  genuine  carmine.  I  next  proceeded 
to  precipitate  an  aqueous  solution  of  sulphate  ui  zinc 
with  avecy  slight  exceaaof  a  solution  of  aurine  in  dilute 
caustic  potaasa,  washing  agrain,  slightly,  the  precipitate, 
and  drying  it  at  aia" ;  the  pigment  so  obuined  has  a  line 
rose  colour.   On  tcyiog  aulpbate  of  zinc  again,  but  with 
a  solution  of* aurine  in  dilute  carbonate  of  potassa,  after 
drying,  a  very  peculiar  and  somewhat  dull  pinkish  coloured 
pigment  is  obtained.     A  most  magnificently  bri^t 
scarlet  of  deep  hue  is  obtained  by  first  triturating  together 
some  previously  separatcly  powdercd  aurine  with  lime- 
water  (not  milk  of  limel,  tikcring  the  turbid  i;  ii.;  !,  and 
next  passing  gently  through  it  a  current  of  carbuiuc  acid 
gas.    A  precipitate  ensues  exhibiting  the  colour  already 
referred  to  ;  on  drying  it,  after  having  carefully  colleded  it 
on  a  filter  and  slighUy  washed  it,  I  find  that  even  below 
212°  ita  colour  ia  very  much  altered  and  impaired.  I 
find,  however,  no  instituting  experiments  on  purpose, 
that  if  the  pigments  referred  to  aic  dried  over  sulphuric 
acid  at  the  ordinary-  temperature,  their  primirive  beauty, 
as  .  c  T  r  n  precipitation,  and  while  yet  moist,  ia  to  * '■g' 
grr  .-t  Lxtent  preserved.    As  already  stated,  none  ^ 
P  t;  lents  described  are  Ft  f  r  ow  colours— I  have  ^ed 
them,  but  none  will  do  ii  ill ;  bat,  undoubtedly,  mixed 
with  strong  sol  itiun  .  of  gum.  free  from  acidity,  or  good 
aixe,  or  better  yet,  gelatine  and  albumen,  theie  pigments 


Expemmis  with  Comnercial  Rosolic  Acid. 
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might  be  of  me  In  colouring  ivij^er  hangings,  toys,  and 
Other  onMinenli.  As  regards  the  aolutions  of  aurine  in 
weak  flmed  alkaKee  and  their  carbonatei,  from  experiments 
I  instituted,  I  think  I  nay  recommend  aurine  cake  as  an 
article  for  tlie  mannfafture  of  ared  wrftinp  fluid— red  ink — 
of  great  beauiw  Oftht-  suluiio-.is  I  tn't-il  frr  tins -iKirpt'se, 
I  find  that  the  solution  in  carb'.nnie  ol  siida  ar.svvt-i-s  Lent ; 
this  red  ink  i  .m  —  firstly,  be  usc-<l  witli  sit  cl  pens,  not  onl\ 
not  corroding,'  thtm.Hut  aiflwatK  on  account  of  the  alkali 
{irotL'Ctitii;  ;!k'  sti-i-1  from  rust  aiiri  corro>:(m  ;  and, secondly, 
this  ink  would  not  atlctt  blue-laid  paper  coloured  with 
ultramarine,  which  latter  pigment  is  deconi(>ose<l  by  at  ids ; 
and,  since  ordinary  red  ink  is  usually  very  acid,  both  the 
pens  and  paper  suffer,  if  ultramarine  blue-laid  paper  is 
'used  for  writing.  Another  advantajge  of  the  uae  of  the 
solntion  alluded  to,  instead  of  red  ink,  ts  that  it  may  be 
safely  used  fay  meduudcal  dxanditsnicn  with  their  steel 
drawing  in«trumerit«,  which  will  not  suffer  from  its  use. 
TaiTipcrint;  with  \vbat  is  '.vrittcn  with  the  nlk;:l:ne  aurine 
solution,  \v;th  acids  for  ;:istance.  will  at  once  become 
rvidrnt  by  tbc  writini,'  becoming  yallow,  while  the  primi- 
tive coiuur  cunnut  be  restored. 

I  find  that  aurine  cake  is  to  some  extent  soluble  in  an 
aqueous  solution  of  biborate  of  soda,  yielding  a  solution 
of  a  brilliant  scarlct-rcd  hue ;  on  writingwith  the  said  solu- 
tion I  (bund  that,  after  drying,  a  venr  pale  rose,  or,  when 
a  more  concentrated  solution  is  used,  an  orange-coloured 
writing  ensues.  I  prepared  nl!  xhv^i:  solutions  at  the 
ordinary  temperature,  by  first  jMdvt^rising  tbu-  aurirn-  cake 
in  a  stoneware  or  glass  mortar,  and  next  adding'  the 
aqueous  alkaline  solution,  ami  rubhin^;  it  and  mixing 
together  for  a  Icn^jtlt  <>f  time,  and  next  tilii-ring  through 
pood  ordinary  while  filtering  paper.  Notwithstanding  it 
is  asserted  that  the  colour  from  rosolic  acid  is  very  fugitive, 
I  find  that  things  written  now,  five,  and  even  eight  weeks 
ago,  exhibit  no  signs  of  change  or  &ding.  Aurine  in  alka- 
line solution,  far  surpasses  best  ted  ink  in  brilliancy: 
if  its  asserted  instability  should,  on  a  more  severe  and 
lengthy  trial,  prove  incortcA,  alkaline  aurine  solutions 
may  be  of  use,  also,  instead  of  water  colours  for  drawings, 
de8igns,and  for  mechanical  and  other  draughtsmi  n,  sinci: 
the  colour  is  extremely  brilliant,  and  the  raw  materia!  not 
expensi\-e,  considering  itt  immense  tinAorial  power  even 
in  small  quantity. 


ON  CONVENIENT   FORMS  OF  LXPERIMENT 
WITH  FLUID  JETS.' 
By  Prof.  FRANCIS  11.  SMITH. 


TliB  following  descriptions  of  some  serviceable  forms  of 
experiment  with  fluid  jets  may  be  of  interest  to  n  few  of 
your  readers , 

To  obtain  the  watcr-jct,  presently  referred  to,  a  small 
glass  funnel  was  cemented  to  an  opening  in  the  bottom 
of  a  bucket.  A  valvt-  was  constructed  by  wrapping  a  3  oz. 
leaden  bullet  with  buckskin,  and  stispending  it  over  the 
funnel  from  one  end  of  a  lever  monntod  opon  the  edge  of 
the  bucket.  Placing  the  latter  upon  a  tail  tripod,  and 
filling  it  with  water,  the  operator  has  control  or  asatis- 
iaAory  jet,  which  he  can  start  and  stop  at  pleasure.  This 
rode  apparatus  leaves,  perhaps,  nothing  further  to  be 
desiiL-d  in  the  way  of  vertically  falling  Jets. 

Exp.  I.  K'  iul:t:iou  of  the  itt. — A  large  cylindrical  beam 
of  sunlight  was  introduced  horizontally  into  the  darkened 
chamber.  The  beam  was  condensed  to  a  focus,  with  a 
double-convex  lens.  Between  this  focus  and  a  screen, 
the  jet  of  water  was  made  to  fall ;  a  well  deiined  shadow 

*  From  a  communicatiOB  tO  J«  D.  DsilS,dsM  UalfSCSiqr  «f  Vir- 
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of  the  jet  waa  thus  thrown  uj>oa  the  screen,  and  it  wa, 
easy  to  see  a  marked  difiPerence  in  the  intensity  of  the 
shadow  of  the  tranquil  and  troubled  seAions.  Just  at  the 
focus  referred  to,  was  placed  a  circular  disc  of  card-boaide 

rotated  \y  clock  work,  and  perforated  all  round,  near  its 

margin,  with  a  number  frjci-distant  hriii-s.  When  this 
was  properly  adjusted  and  set  into  rotation,  the  jet  and 
Hcrccn  were  illuminated  bv  a  rapid  succession  oi  tiashci 
of  light.*  Instantly  the  troubled  section  of  the  jet  and 
its  shadow  was  seen  to  be  resolved  into  vibrating  drops. 
When  the  flashes  followed  each  other  as  fast  as  the  drops, 
the  shadows  of  the  latter  were  stationary  on  the  screen. 
If  the  velocity  of  the  disc  were  now  slightly  reduced,  the 
shadows  slowly  deacended,  and  were  seen  to  palpitate 
from  pralateness  to  oblatenesa  in  a  snrpristngly  diaciad 
manner.  If  the  disc  be  urged  to  greater  speed,  the  shadows 
of  the  drops  appear  to  ascend,  according  to  a  well  known 
optical  relation.  It  may  be  added,  that  by  changing  the  re* 
lative  distances  of  the  jet  and  screen  from  the  ifiuminating 
focus,  we  may  make  the  .sJiaduwii  of  the  drops  W>  large  as 
to  be  seen  without  difficulty  from  the  remotest  parts  of 
the  largest  !e<f^ure-room.  1  need  not  say  that  the  ele&ric 
lamp  wou'.d  hiinis)],  iti  respect  of  steadiness,  a  better 
means  of  illuminatioo  than  the  sun. 

This  experiment  was  first  tried  by  ine  in  October,  1867, 
with  a  jet  of  quicksilver,  strongly  illuminated.  The  image 
ofthejetwas  formed  on  the  screen,  and  suitably  inter* 
rupted  at  sluirt  intervals  of  time  The  resdh  was  satis- 
factory, but  was.  liable  to  the  objections  tluit  the  image 
was  inverted. 

F.xp.  2.— The  jet  was  chastened  into  greater  regularity 
of  strudlure  by  the  eound  of  a  monochord,  tuned  to 
tension,  with  it,  or  more  simply  by  receiving  its  troubled 
sedion  upon  a  reeonant  surface,  so  placed  that  its  tremors 
were  transmitted  to  the  r^ervoir  t]uou|di  the  legs  of  the 
tripod.  The  phenomena  before  described  were  now  more 
n-iarl.:e<:1.  the  intermittent  li^jht  enab^int;  us  to  trace  in 
detail  the  :n'luence  of  tlie  sound,  in  abriJj;ing  the  tranquil 
sei;tt<-)n  of  the  jet.  and  ca-.ising  incipient  swcllinf^s  and 
strictures  high  up  upon  the  latter.  The  rededtion  of 
sonorous  beats  also  may  be  more  narrowly  observed  by 
this  form  of  experiment. 

£jr/.3.— The  jet  was  received  in  its  smooth  seek  ion 
upon  a  polished  circular  metallic  ptote,  considerably 
wider  than  the  jet,  and  one  of  Salvart's  liquid  sheets,  ten 
inches  in  diameter,  \vas  formed.  When  the  unisonant 
monochord  was  sounded,  the  sheet  w  as  at  once  abolished. 
It  was  interesting  to  watch  the  resolution  of  the  curved 
sheet  of  water,  in  the  interrupted  light,  both  with  and 
without  the  aid  of  the  neighbouring  sound. 

Experiments  with  like  results  were  made  with  obliqao 
and  vertically  ascending  jets.  In  all  cases  the  inter* 
nittttit  l^t  invested  the  resalts  with  new  interest  and 
instroAion.  If  I  am  not  mistaken,  the  method  her«  de- 
scribed is  far  preferable  in  simplicity,  certainty,  and  ease 
of  ;:ontrol,  to  that  of  eicdric  Aaslies  from  the  Leyden  jar, 
whether  used  for  research,  or  mere  leAure*rooni  illus- 
tration. 

In  reference  to  gnseoasjets,  allusion  will  at  present  be 
made  only  to  sonorous  names  in  tubes,^>lMi.  ^our*  pJ 
ScL,  Mayt  1S68. 
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lereen  Mtna  to  be  contiBiMBS,  but  a  wlute  wand  or  ainng,  or  a  fiddle- 

bow,  shaken  in  the  light,  dcmunstratc  to  the  rpcOatin  tt»  inter- 
rupted charafier.  When  the  hinJ,  with  its  finstm  extended,  ti  morc4 
rapidly  to  and  fro  in  the  liftht,  a  monstrous  appearance  is  presented 
which  must  be  seen  tu  be  appreciated.  '1  he  appexrance  also  of  a 
stretched  cord  vibrated  transversely  in  the  intcnnttlcnt  cone  of  liRht, 
ir.  in^tniftive.  Its  atf  arcnt  wavinfi,  the  vclocttf  Of  the  perforated 
disc  beinR  kept  unifonn.  chancre  M  coune  with  tke  tenaton  of  the 
cord.  When  iht  vibraiins;  cord  appeim  tusti.marv,  ii,  ti.nc  uf  vi- 
bration is  a  mulupjr  nr  <,.:!)-iiiijltip.f  oi  the  iiUfri-il  o!  the  fl:>Oi»  of 
light.  As  it  is  not  dillicult  to  decide  this  "  indeterminalion,"  wo  hav* 
baiSb  it  sypsws,  a  nwUied  of  dstcfmiaiaff  ths  assiber  of  r 
vibrstionB  per  scoood  of  a  iwse  cord. 


Digitized  by  GoOgle 


CStHICAL  Newt,  1 

iNlriabtMI.  ; 


Foreign  Scwtce, 


19 


.    FOREIGN  SaENCE. 


Paris,  July  8,  1868. 

Researcher,  m   ini'.ium  — A  new  itomer  of  amylic  alcohol.— The 
urbyUmincs. — A  nc^y  jlcohol,  isomeric  with  caprylic  alcohol. 

Under  the  title  of  "  I^earches  on  indium,"  a  valuable 
contribution  lias  been  added  to  the  chemical  history  of 
this  element.  MM.  Reich  and  Richtcr,  in  isolating  the 
element,  dissolved  the  oxidised  blende  or  the  zinc  in 
hjrdrocbloric  Mid«  Md  submitted  the  chloride  to  distilla- 
tion :  thit  vhloilda  they  digested  with  a  quantity  of  water 
iatoffideat  todiiaaliw  thawfaolej  dw  acid  leiidtte  was 
diMolvedin  water,  the  aolotton  mixed  with  nitric  acid, 
and  supersaturated  with  ammonia.  The  precipit.itc.  thus 
obtained,  redissolved  in  acetic  acid  yields  crude  sulphide 
of  indium.  M.  Winkler's  paper  relers  i  i;  to  the  oetur- 
rence  in  nature  of  indium,  (;)  tj  the  extraction  uf  the 
metal.  I  ji  to  Its  properties,  (4,1  to  the  equivalent,  and  (5) 
to  its  combinations.  No  mineral  is  at  present  known 
which  contains  a  notable  quantity  of  indium  ;  the  (inly 
blendes  in  which  the  element  has  been  as  yet  observed 
are  the  K.-eiberg  blende  and  the  black  blende  of  Breintein- 
brunn,  or  ehrittoJ>hile,  which  contains  0-0062  per  cent 
of  indium.  Tlie  cxtradlion  of  indium  from  the  blende  is 
ft  tedious  operation.  The  powdered  mineral  i»  submitted 
to  a  thorough  raacting  at  dull  redness ;  the  roasted  pro- 
duA  contains  much  solpbate  of  zinc,  nearly  all  the  tnwnro 
in  the  state  of  snlphate,  but  verv  few  other  loluhle  metallic 
B^ts.  By  dissolving  out  the  solobie  mattets  a  clear  liquid, 
slightly  ferruginous,  is  obtained,  from  which  metallic  zinc 
fieparatcs  the  indium,  as  well  as  copper,  cadmium,  &c. 
Only  traces  of  indium  arc  cont.\ined  in  the  residue  after 
washing.  The  process  just  described  is  the  most  advan 
tageous  one  when  operations  art  made  on  ii  large  scale, 
but  in  other  circumstances,  to  work  upon  the  Frieberg 
2inc  is  more  convenient.  The  metallic  zinc  is  treated 
by  dilute  sulpliuric  acid,  in  insufficient  quantity  to  dissolve 
the  whole.  After  several  weeks'  contact,  or  by  ebullition 
with  excess  of  zinc,  there  is  formed  a  spongy  metallic 
residue,  which  amounts  usually  to  2  per  cent  of  the  weight 
of  zinc  employed,  and  which  contains  lead,  copper, 
cadmium,  arsenic,  and  indium;  the  indium  constitutes 
about  a  to  s*!;  per  cent  of  this  deposit.  Thus  to  kilo- 
pammet  of  sine  gave  M.  Winkler  ao8  grammes  of 
metallic  residue,  containing  4'3ia  grammes  of  indium. 
To  rxtraA  the  indium  ftom.this  deposit,  concentrated  sul- 
phuric acid  is  added,  and  a  sufficient  heat  applied  to  expel 
the  excess  of  acid;  the  result  is  a  }^ri-y  pulverulent  mass, 
which,  after  calcination  in  a  crucible,  becomes  quite  white. 
By  dit;cstian  in  water  the  sulphates  are  dissolved,  w  ith  the 
Cxveption  of  sulphate  of  lead.  By  precipitating  the  filtered 
lit^ucT  with  ammonia,  the  impure  hydrate  of  indium  is  ob- 
tamed  ;  this  precipitate  is  redissolvedin  the  smallest  possible 
quantity  of  hydrochloric  acid,  sulphurous  acid  added  to  re- 
duce the  iron  tu  the  miniinuni  state  of  oxidation,  and  the 
solution  digested  with  carbonato  uf  baryta,  which  precipi- 
tates the  whole  of  the  indium  after  <:uffictently  long  contact. 
MM.  Reich  and  Richtcr  Qrieinally  fixed  the  equivalent  of 
indium  at  3^*3.  while  M.  Winkler  found  the  figure  3<*8. 
New  dctctminations  have  led  him  to  adopt  the  nnmber 
37*8.  One  method  he  employed  consisted  in  detera^ing 
the  amount  of  gold  set  fiee  by  the  aa'on  of  metallie  in- 
dium on  chloro-aurate  of  sodium.  As  a  verification,  a 
weighed  quantity  of  indium  was  dissolved  in  nitric  acid, 
and  the  weight  of  oxide  of  indium  obtaine^l  by  cak  inatitm 
of  the  nitrate  determined.  Indium  forms  a  suboxitle,  which 
is  obtained  by  an  incomplete  reduction  of  tl-.e  oxide  by 
hydrogen.  H>  placing  the  bulb  in  a  bath  of  melted  paraf- 
finr.  tlie  phases  in  the  reduction  may  be  observed.  About 
190*,  the  oxide  of  indium  becomes  green,  or  bluish  ^^'reeti. 
at  the  same  time  that  water  is  formed  ;  at  220° to  ijo"  the 
oxide  becomes  grey ;  and  about  300°  it  remains  as  a  black 
mass,  at  the  emne  time  that  the  evolution  of  water  ceases, 
only  to  lecoBmMiM  at  a  mnch  higher  tenpcntuie.  The 


black  mass  thus  obtained  contains  metallic  globules. 
Separated  from  these  metallic  particles,  the  black  mass 
constitutes  suboxide  of  indium  ;  it  is  pyr-jplioric  when 
heated,  and  is  transformed  into  oxide  hv  c nmbiistion. 
The  composition  of  this  oxide  is  exprc .  L  r!  ;i>-  the  t'<irinula 
In.O.  The  intfrmedi.ite  phases  throt:i;h  whKh  the  cxidi; 
passes  are  possibly  due  to  combinations  of  oxide  and  sub- 
oxide ;  thu:»  the  green  product  obtiiined  at  190'  contains 
In706  =  5lnO  +  In20  ;  and  the  grey  produft.  which  is 
formed  about  230",  possesses  the  formula  IneOj '•4lnO-f 
In^O.  'When  indium  is  heated  to  a  temperature  consider- 
ably above  its  fusing  point,  a  grey  pellicle  of  suboxide  is 
ibrmed.  Which  finally  takes  a  yellow  tint ;  heated  to  redness 
the  metal  burns  with  a  violet  fiame.  and  bnywn  Aimes  of 
oxide  are  produced.  The  Colour  of  oxide  of  indium  is 
yellow,  but  at  a  red  heat  it  is  brown ;  the  normal  colour 
IS  reassumed  on  cooling.  Oxide  of  indium  appears  to 
be  infusible  and  fixed  :  it  contains  82'53  per  cent  of  indium. 
The  salts  of  indium  arc  in  i^eneral  soluble  and  diflicuiliy 
crvstallisable  ;  thev  are  ccdourless.  The  follovk  inj;  nri  the 
charailers  exhibited  bv  their  solutions  :-  .\mmoi:ia — 
white  precipitate  soluble  in  excess;  tartaric  acid  impedes 
the  precipitation.  Potassa  or  soda — white  precipitate, 
soluble  in  excess,  hut  soon  separating  again  from  the  solu- 
tion. Carbonate  of  ammonia — gelatinous  white  precipi- 
tate, soluble  in  excess,  but  separated  again  by  ebullition. 
Carbonate  of  soda — precipitate  insoluble  in  excess.  Car- 
bonate of  baryta — complete  precipitation  of  indium  M 
carbonate  or  oxide.  Phosphate  of  soda— g^latinova  white 
precipitate,  dissolved  by  potasea  solution  with  great  eaie. 
Sulphuretted  hydisfen— yellow  or  white  ptedpitate  of 
sulphide  of  indium ;  the  precipitation  is  com[dete  in  alka- 
line solutions,  partial  in  neutral  or  slightly  acid  Solutions, 
nil  in  stronfily  acid  solutions ;  in  presence  of  acetic  acid 
the  su'  iI  ;  N  i  i  :)mpletely  precipita'i  '  Sulphide  of 
ammonu.ni — voluminous  white  precipitate.  Uxalic  acid— 
cry  stalline  j'irecipitate  in  neutral  and  concentrated  solu- 
tions. Ferrocyanidcs— w^hite  precipitate;  ferridcyanides 
and  s\i]-  ;:  in;i[r  ,  no  reaction.  Neutral  chromate  j^ives 
a  yellow  precipitate  ;  the  bichromate  no  precipitate.  The 
hydrate  of  indaim  produced  by  ammonia,  w  hen  dried  in 
the  air,  contains  jInO,  6HU;  but  when  dried  at  ioo%  its 
composition  is  expressed  by  the  formula  InO,  HO. 

At  the  srance  held  on  the  isth  of  June  the  following 
memoirs  were  communicated  : — *'  On  a  new  isomer  of  amy^ 
lie  aleohal,"  by  M.  Woru ;  On  a  new  alcohol,  isomeric 
with  captylic  alcohol,"  by  M.  de  Clermont ;  •*  On  the 
carbylamines,"  by  M.  Oautier;  **Reeearchea  on  Chloto- 
phyl',"  by  M.  Filhol;  Researches  on  the  combus- 
tion of  oil  :  analyses  of  the  gaseous  produ^s  of  the 
combustion  of  the  oil  from  the  basin  of  Saarbruck,"  by 
MM.  Scheurer  Kestner  and  Mounicr.  M.  Saix  addressed 
a  redtit'.cation  to  the  "Theory  of  the  pile,"  which  he  lately 
communicated  ;  and  M.  de  la  Rive  addressed  a  letter  to 
M.  Dumas,  "On  the  theory  of  the  phenomenon  discovered 
by  h'aradav  of  rotatoiy  ma°;netic  polarisation." 

By  reading  with  iodide  of  amyl  upon  /.mc  ethyl,  M. 
Wurtz  obtained  some  years  ago  a  hydrocarbon  possessing 
the  composition  and  the  principal  properties  of  amylene  ; 
the  hydrocarbon  referred  to  is  etnyl-allyl,  CjH,o.'  The 
hydriodate  of  this  body,  however,  boiled  at  147'^,  while  the 
same  compound  of  amylene  boiled  at  139°.  Hydriodateof 
amylene,  it  is  well  known,  is  attacked  and  completely  de- 
composed, at  the  ordinary  temperatuie.  bv  oaiide  of  silver  in 
presence  of  water ;  the  hydiioaateof  M.  Wurts's  hydsocar- 
bon  is  only  incompletely  attacked,  behaving,  under  these 
conditions,  like  iodide  of  amyl.  When  one  distils  com- 
pletely,  there  passes  in  both  c.isesa  liquid  denser  than  water, 
which  still  contains  iodine,  and  which,  nevertheless,  exhales 
an  odour  of  amylic  alcohol.  Acetate  of  silver  is  attacked 
more  easily  by  hydriodate  of  ethyl-allyl.  The  sih-cr  salt 
is  suspended  sn  nnhydrous  ether,  an  equivalent  proportion 
of  hydriodate  added,  and  at  tl;e  end  of  twer.tv-four  hours 
the  mixture  i»  distilled.  Above  ioo%  an  acid  liquid  dis- 
tils, which  contains  acetic  acid,  and  an  acetate  correspond- 
to  the  hydriodate  of  cthyl-^yK  To  isolate,  this  acetate.  , 
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the  liquid  ia  agitated  with  carbonate  of  soda,  the  oily 
layer  desiccated  with  chloride  of  calcium,  and  distilled. 
The  acetate  comes  over  from  133  to  135" ;  it  is  a  colour- 
lew  li^nid  pMMSsing  an  anmuitic  odom,  which,  at  the 
same  tnne,  w  not  that  of  acetate  of  emyl.  Potash  decom- 
posn  U  into  acMate  a»d  isoamjrfic  alcohol.  Some  of  this 
alcohol  was  digested  at  the  ordinary  tumpentture  with 
permanganate  of  potaa»ium ;  distillation  gave  a  small 
quantity  of  a  neutral  volatile  liquid,  which  was  treated 
with  bisulphite  of  sodium.  The  trys-.ul-i  formed  were 
compressed  between  blotting  paper,  and  dccumposed  bv 
distillation  w:th  c.irbon.ue  01'  suda.  A  small  tjuantity  of 
a  li(|uid,  possessing  an  aromatic  odour,  and  boiltng  about 
103  .  was  obtained.  This  liquid,  upon  an  analysis,  gave 
C~6ii-4&,  H- 11-78;  the  formula  CcH,oO  requires 
Ca*6976.  H~  ti-i6.  This  analysis,  and  the  boiling  point, 
prove  that  a  small  quantity  of  acetone  is  formed  by  oxida- 
tion with  permanganate ;  a  mixture  of  acetic  and  propionic 
acids  is  also  formed.  The  liquid  from  which  the  acetone 
waa  volatilised  having  been  filtered  and  supersaturated 
with  sulphuric  acid  yielded,  upon  distillation,  an  acid 
liquid,  which  was  converted  into  a  silver  salt.  This  salt 
was  found  by  analysis  to  contain  C  =  i7  69,  11  -106. 
Experiments  were  also  made  with  throajic  acid,  ar.d  they 
have  shown  tti.it,  under  the  influence  of  oxidising  ai^ents, 
isoamylic  alcohcil  (hydrate  of  ethyl-allyl)  gives  first  an 
acctune,  and  afterwards  splits  up  into  propionic  and  j 
acetic  acids.  When  iodide  of  isoamyl  is  treated  by  acetate  j 
of  silver  in  presence  of  ether,  a  certain  amount  of  isoamy- 
lene  (ethyl-allyl)  is  set  free,  and  distils  with  the  ether ; 
a  bromide  produced  therefrom,  passed  over  from  170° 
to  %9o*.  This  bromide,  having  been  heated  with  sodium 
to  too*  for  some  days,  yielded  the  hydrocarbon  In  the  free 
state  again.  The  hydriodate  was  again  formed  by  heating 
the  hydrocarbon  with  hydriodic  acid.  The  hydriodate 
thus  formed  was  identic.-jl  with  the  liydriodaie  of  ethyl- 
allyl  :  it  distilled  over  at  145  .  One  would  conclude  from 
this,  M.  VVurt/  says,  that  the  ethyl-allyl  set  free  by  the 
decomposition  of  the  hydriodate,  maintains  its  atomic 
tjroupini:;  intaiit,  not  only  alter  having  been  converted  into 
bromide,  but  even  after  being  deprived  of  its  bromine  by 
sodium.  The  alcohol  described  is  the  third  isomer  of  the 
primary  hydrate  of  amyl ;  the  two  others  being  the 
nydrate  of  aniylene,  discovered  by  M.  Wurtz,  aad  the 
secondary  alcohol,  obtained  by  H,  Frkdel,  by  adding 
hydrogen  to  methyl-butyl. 

The  experiments  of  M.  de  Clermont  were  made  in  the 
laboratory  of  M.  Wurtz.  M.  dc  Clermont  first  describes 
hydriodate  of  caprj-lene.  Wheii  caprvlene  is  )icatcd  with 
a  solution  of  hydriodic  acid,  saturated  at  zero,  this  com- 
pound is  produk;ed  ;  .it  the  end  of  a  few  hours  the  readlion 
is  completed,  and  the  hydriodate  is  found  as  an  oily  liquid 
at  the  bottom  of  the  vessel.  The  layers  being  separated, 
the  produdt  is  washed  hrst  with  water,  afterwards  with  a 
wewt  solution  of  potash,  and  then  dried  over  chloride  of 
csldum.  This  liquid  is  submitted  to  fraiaiooal  distillation 
im  vaeuo^  that,  coming  over  at  iso*,  constitutes  pure 
hydriodate }  th«  specine  gravis  of  this  dinUHata  is  1-33 
at  aero,  and  1*314  at  at*.  By  reading  in  the  same  way 
with  hydrobroroic  acid,  the  hydmbromate  of  caprylene  is 
obtained.  When  hydriodate  of  caprylene  is  added  to  acetate 
of  silver  suspended  in  ether,  a  lively  reaction  ensues ; 
iodide  of  silver  is  ftjrmed,  as  well  as  a  certain  (juantity  of 
caprylene  and  acetic  acid,  but  a  compound  also,  the 
acetate  of  caprylene.  is  obtained.  Ether  dissolves  the 
fluid  produ^s.  By  distillation,  the  ether  is  removed  ;  the 
residue  is  treated  with  water  and  carbonate  of  soda  to 
remove  the  acetic  acid,  and  dried  by  chloride  of  calcium. 
A  liquid  is  thus  obtained,  from  which  the  caprylene  is 
oUminated  by  fra&ional  distillation ;  finally,  pure  aceute 
^  caprylene  is  obtained.  It  is  a  colourless  liquid, 
possessing  a  fruity  odour ;  its  density  at  zero  is  '823,  and 
St  25",  '803  ;  its  boiling  point  is  inferior  to  that  of  the 
acetate  of  capryl  of  M.  Bouis,  which  is  193^  Upon  dis- 
tilling in  the  oil  bath  acetate  of  caprylene  with  an  equiva- 
lent quantity  of  caustic  potash,  recently  calcined,  acetate 


of  potash  and  hydrate  of  caprylene  are  obtained.  The 
distillate  requires  redtiiication.  The  hydrate  purified  by 
fradiona!  diiitillation  was  analysed,  and  the  figures 
obtained  led  to  the  formula  C^HisO  ;  the  liquid  upaa 
which  the  analysis  was  made  hotted  at  174"  to  178*.  The 
hydrate  of  caprylene  is  a  transparent,  colourless,  and  very 
mobile  liquid,  not  oily,  and  possessing  an  aromatic  odour 
r.nd  a  burning;  and  persistent  taste  ;  it  I-  ir.:1.i:T.i;.^l le.  ar.J 
burns  with  a  bright  flame.  It  is  insoluLi.e  ui  alconol  and 
ether  ;  its  density  at  zero  is  'Six,  and  at  2j',  '793. 
Hydrochloric  acid  does  not  appear  to  decoft'.poRe  the 
hydrate  of  caprylene  ;  but  the  solution  of  hydrochloric 
acid,  aided  by  heat,  give<:  birth  to  the  hydrochlor.ite  of 
caprylene.  This  hydrochlorate  would  be  a  new  isomer 
of  the  chloride  of  capryl  of  M.  Bouis,  another  having  bceB 
described  by  M.  Schorlemmer,*  which  ht  ohtaiMd  iu 
treating  amyl-isopropyl  with  chlflcinie. 


CHEMICAL  NOTICES  FROM  fOREIGH 
SOURCES. 


Detection  of  Nitroglycerine. — To  deleft  nitro* 
glycerine  in  cases  of  poisoning,  A.  Werber  proceeds  in 
the  fuHowing  manner  ; — The  organic  material  to  be  tested 
is  extracted  with  ether  or  chloroform,  the  extraction 
mixed  on  a  watch  f^lass,  with  two  or  three  drops  of  pure 
aniline,  and  evaporated  upon  the  water  bath.  A  hw 
drops  of  concentrated  sulphuric  acid  are  then  added, 
when,  if  nitroglycerine  ts  present,  a  purple  colourasioa  ap' 
pears  which  changes  to  a  dark  green  on  dilution  with 
water.  As  little  as  'ooi  gralnof  nitroglycerine  may  thus 
be  identified.— '(5rAmi(f^<  yahrh.  4.  gts.  Mtd.,  1867  ;  and 
Zelti.  hr.  Attalyt.Chem.,  vi:..  15S.) 

Dinitronaphtol. — C.  A.  Martius.— Chiorhydrate  of 
dia/onaphlol.  CioHf.Xj,  HCl,  is  formed  by  the  adlion  of 
potasstc  nitrite  upon  a  diluted  and  acid  solution  of 
chiorhydrate  of  naphthylamine,  GioHgN,  HCl.  If  a 
solution  of  chiorhydrate  of  diazonaphtol  is  mixed  with 
nitric  acid  and  boiled,  a  violent  readion  takes  place.during 
which  nitrogen  is  set  free,  and  on  cooling,  yeUow  crystal* 
separate,  which  consist  inincipally  of  dinitronaphtail, 
GioH(i(N02)20.  The  formation  of  thia  componad  ia 
illustrated  by  the  following  equations 

GioHqN,  HCl  +  NHOj  =  GjoHsN,,  HCl  -f  aHjO 
C,oH6Na,  HCl  -f  HiG  <=  GioHsG  +  Na  4-  HCi 
e,oHse  +  8NHO3  -  e,oH0(NOays»  +  aH,0. 

Dinitronaphtol  ia  almost  insoluble  in  boiling  water, 
difficultly  soluble  In  alcohol,  ether,  or  benzol.  It  is  a 
strong  acid  decomposing  carbonates  readily.  Reducmji 
Sjjcnts  convert  it  into  a  basic  compound  of  the  composition 
G|oH(;(NH2)20  a^  described  by  the  author  and  P.  Greiss 
{Ann.  Chem.  Plmnn..  cxxxiv.,  375).  Dinitronaphtol  is  a 
valu.-.ble  yellow  dye,  andis  HOW  OXtensivelyUSeO  US  midt. 
(Akad.  s.  Berlin,  1867.) 

New  Synthesis  of  Aceturic  Acid.— N,  TazidtowiCach. 
— The  adion  of  chloracctic  acid  upon  benzamide  Kivea 
rise  to  the  formation  of  hippuric  acid,  as  described  by  the 

author  on  a  previous  occasion  {vldt  Chemical  News. 
No.  411,  p.  2oS).  In  a  similar  manner  aceturic  acid  may 
be  obtained  by  acting  with  chlur.^cetic  acid  ttpoo  acCUt- 
mide,  as  shown  in  the  following  equation  ; — 

G.HjClGj-f  N|j^^^  «  G,HjG.NH.(C,H30,l  +  HCl. 

In  order  to  avoid  the  injurious  action  of  the  free  HCl. 
an  excess  of  acetamidc  has  to  be  taken,  when  NH4CI  will 
be  formed  instead  of  HCl  : 

GiHsClda  +  3(e»HjG.14Ha||=e«H7N0,+(6aH4O),HN 

Chloracetic  acid  and  acct^ide  have  to  be  heated 
together  to  150-155*  C.  for  three  hours.     Th*  liquid 
portions   are   then   poured  off  from   the  crystal*  WUk 
♦  AwuXtM  4er  Ckm.  u.  Fkam^  sidiv.,  f.  ifS {  Mf-  ' 
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mixed  \vilh  an  excess  of  ether,  which  causes  an  oil  to 
separate.  The  a<]ueoas  solution  of  this  oil  is  neutralised 
with  calcic  carbonate,  and  from  the  calcic  aceturate  the 
acid  is  liberated  by  adding  an  equal  ptoportion  of  oxalic 

acid.    i;Z.llu-hr.,  Ch..  X.F.,  iv.  79.) 

Dibromidc  of  Cholesterin. — W.  Moldcnhaucr  and  T. 
Wislui-niu.- — Well  purified  c!ujlrsii.':iii,  ii!?,solvL-cl  in  car- 
bonic disulptiidf,  and  treaicd  \v;th  brurniin.'  un'.il  tde 
latter  ceases  Ui  d;  ;.ippear  is  converted  into  .1  dibromidL', 
CjfiH^^GBrj.  This  compouml,  winch  is  insoluble  in 
water,  i.s  readily  purified  by  recrystaliisM'.iou  from  a  mix- 
ture of  alcohol  and  ether.  On  reductiun  with  sodium- 
amalgam  no  substitution  of  bromine  by  hydrogen  takes 
place,  butcholeltcrin  is  regenerated.  {Xattir/.  ges.  Zurich., 
1867.  Ifi6). 

ncpaimtion  and  Determination  of  Cantbaiidin. — A. 
Pamouie.— Ptnvdered  cantiiaridea  aie  macerated  with 
chlorofbrm  for  twenty-four  houn,  and  this  tieatmeat  ia 
repeated  twice  uritli  fieth  quantities  of  solvent,  the  rettdne 
having  been  well  cqaeezed  each  time.  The  colleded 
solutions  are  then  distilled,  and  the  dark  green  residue 
treated  with  carbonic  di-^jlphidi-  which  dissolves  fatly, 
resinous,  and  other  mattcrii,  ^nd  precipitates  the  canthari- 
din.  The  precipitate  is  thrown  on  a  filtc-r,  wa5,hed  w  ith 
carbonic  disulpbide,  and  recrystallised  from  cbIorot"orm. 
The  s.ime  process,  omittin<;  the  final  recrystalHsation, 
may  be  used  for  the  quantitative  estimation  of  cantharidin 
in  cantharides.  The  average  quantity  found  was  from  four 
to  five  grammes  in  one  Icilogramme  (JowrM.  Pkarm.,  vi.  1 6 1 ) . 

On  the  Probable  Identity  of  Hetbylie  Aldebyd 
with  Dioxymethylene. — A.  Geuther. — Hofmann  in  his 
teeearches  on  methylic  aidehyd  {ComfiUs  K.,  Ixv.,  555.), 
mentions  a  crystalline  body  of  the  composition  (JIIjS. 
which  he  obtained  by  treatinj;  the  onj;inal  liquid  witii  .sul- 
phuric hydride,  and  boiling;  the  oil  tl-.ereby  formed  with 
chlorh.vdric  acid.  The  compuwiion  of  these  crystals  and 
their  p.-opertie*..  as  described  by  Hofmann,  ire  ideiuik.al 
with  ihuie  ot'a  cotnpiiund  lirst  discovered  by  Ciirard  .is  a 
produtfl  of  reduiftion  ol  carbonic  disulphide,  and  attcrvvards 
obtained  by  A.  Flusemann  from  ethyienic  sulphide  by 
heating  to  150 C.  and  called  by  that  chemist  dimethylenic 
sulphide.  Should  the  compound  of  Hofmann  be  identical 
with  dimethylenic  •ulphtde,  the  existence  of  methylic 
nidchyd  anioosat  the  produ^s  of  oxidation  of  methylic 
alcohol  would  oecoine  doubtful  in  proportion  aa  that  of 
dioxymethylene  would  gain  inprobabiluy  {Zeitukr.  Ck., 
N,F.  iv.,  159). 

Oxanilic  Acid, — ^A.  Claus  has  investigated  the  readlion 
between  nitrous  acid  and  oxanilic  acid,  in  order  to  decide 
tlie  question  whether  the  two  carbon  nuclei  of  the  latter 
acid — that  of  oxalic  acid  on  the  one  hand,  and  that  of 
aniline  on  the  other  -are  held  together  by  dired  union, 
or  throu;^li  the  interposition  of  the  nitrogen  atom.  If  the 
former  alternative  is  the  correct  one,  the  a<5lion  of  nitrous 
acid  will  coatine  itself  to  the  group  NHj.  and  the  forma- 
ttoo  of  an  oxypheoylozalic  add  muat  be  eapeded  :— 

2  J  GO        H-  NiO)»       OHa    2  I  GO 

The  experiment,  however,  proved  that  thia  i»  not  the  case ; 
but,  accompanied  by  a  copioiu  evolntiml  of  nitrogen,  a 
complete  dissolution  takes  place,  ending  in  the  formation 
of  carbolic  and  oxalic  acid.  The  atomic  constitution 
of  oxanilie  acid,  therefore,  must  be  icgarded  aa^ 

GeHj 

I 

NH 
I 

GO 

I/O 

^  [OH 

— (Jowm.  ^.  Chm.,  ciii.,  54.J 


Conversion  of  Organic  Chloridea  into  lodidea.— 
A.  Lieben. — The  method  for  converting  organic  chlorides 
into  iodides,  which  is  applicable  in  many  cases,  is  based 
on  the  fad  that  double  decomposition  takes  place  when 
an  organic  chloride  is  treated  with  concentrated  iodhydric 
acid.  Thus  ethylic  chloride,  heated  with  IH  of  1*9  sp.  or. 
i  n  a  sealed  tnbe  to  ijoi*  ictdUy  converted  into  iodide. 
On  the  other  hand,  ethylic  io^de  may  be  reconverted 
into  chloride,  though  extremely  slowly  and  imperfeAly,  by 
heating  with  chlorhydric  acid.  Chloraform  and  too* 
hydric  acid,  at  zjo*,  give  iodide  of  methylene  and  fict 
iodine : 

GHClj  +  3IH  =  GUI,  +  3HCI 

GHl;  +  IH  -  CHjfj^.  2I. 
The  method  is  lees  successl'ul  in  the  case  of  aromatic 
chlorides,  on  acrount  of  the  high  temperatures  required  to 
start  the  readiion.  temperatures  at  which  the  iodides 
cannot  exist. —  (Akad.  Wein.  and.  yourn.  pr,  Ckm^ 
dir.,  59). 


PROCEEDINGS  OF  SOCIETIES. 


ROYAL    INSTITUTION    OF    GREAT  BRITAIJl, 
Gfneral  Mwthlf  Utetiag,  Mmdny,  yttfy  6. 1868. 

Sir  H.  HoLLARD.  Bart.,  P.R.S.,  in  the  Chair. 


John  Glas  Sandeman,  Esq.,  was  elected  a  Member  of 
the  Royal  Institution. 

The  Managers  announced,  that,  in  conformity  with 
the  Deed  of  Endowment,  they  had  appointed  William 
OdIIng,  £g^.,  M.B.,  F.R.S.,  FuUerian  Professor  of 
Chemistry,  in  the  room  of  the  late  Professor  Faraday. 

The  PKseots  received  since  the  last  meeting  were  laid 
on  the  taUc,  and  the  dMaka  of  the  members  retunwd  Ibr 
the  same. 


NOTICES  OF  BOOKS. 


SVVEDENBOKG  AS  A  MAN  OF  SCIENCE.* 

Thi:  Rev.  Charies  Kingsley,  Professor  of  Modern  History 
in  the  University  of  Cambfidge,  aiaerta  in  his  Mtiun- 
ianUs.f  that — 

"  The  world  only  knows  Swedenborg  as  a  dreaming 
false  prophet,  forgetting  that  if  even  he  was  that,  he  was 
also  a  sound  and  severe  scientific  labourer  towhomour 
modern  physical  science  ia  most  deeply  indebted." 

Are  there  any  grounds  for  this  assertion  ?  Is  our 
modern  physical  science  most  deeply  indebted  to  Sweden- 
borg ?    If  so,  in  what  paiticiilars  1 

From  his  youth,  Swedenboig  took  a  lively  intfliest  in 
general  science,  and  his  min'd  teemed  'with  speculatieas, 
theoretical  and  practical.  He  was  offered  the  Professor- 
ship of  Mathematics  at  Upsala,  which  he  declined.  "It 
is  the  fatality  of  mathen-^aticians,"  he  wrote,  "to  abide 
in  theory.  1  have  often  thouf^ht  it  would  be  a  capital 
thing,  if  to  each  ten  mathematicians  one  good  practical 
man  were  added  to  lead  them  to  market  ;  he  would  be  of 
more  use  and  mark  than  all  the  ten."    Charles  XII.  em- 

Eloyed  him  in  military  engineering,  and  in  1716  appointed 
im  Assessor  in  the  College  of  Mines. 
Up  to  1722  he  was  an  indoatriooa  pamphleteer,  writing 
on  docks,  sluices,  and  salt'trorhsi  on  the  mamiAiAnn  M 
tin-plate,  on  improved  stoves,  on  decimal  measures  and 
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coiiia':;e,  on  nlfjebra.  on  tinilin^  thf  lonf^itudc  at  sea  liv  the 
inuun,  on  ilic  ticcrcast  of  the  rapiJity  ol  the  earth's  ro- 
tsitiun,  on  the  tides  of  the  ancient  world,  on  chemistry, 
Kcolo^y,  (ic,  &c.  Throuj;hout  all  his  discuc&inn:,  !ie 
displays  a  sa{;agious  intclletfl.  never  whimsical,  b>)l,l,  yet 
true  to  tominon-scnso.  For  instance,  reasoninj;  on 
chcmitUy,  he  ai>k!>,  "  What  is  there  iti  nature  which  ii 
not  geometrical  ?  What  is  the  variety  of  experiments  in 
chemistry,  but  a  variety  of  position,  figure,  weight  and 
motion  ui  pertides  1"  and  tken  goee  on  to  nsert  that 
chemical  combtnationt  can  be  notning  bat  the  re^arrange- 
mcnts  of  variously- shaped  atoms.  The  experiments 
wherewith  he  illuscratt^  his  doctrine  arc,  in  our  light, 
cnidc  .ind  .-iljsi'.r.I,  bat  tl-.i;  (.unjccnirc  W**  DIM  With  which 
Ualton  woulil  svrnpatliisuj. 

Fortuoi\c  )t  .ir.s  ironi  i-'s  he  printed  nothing;,  but  in 
17J4  anipiy  accounted  foi  his  silence  by  the  publication 
of  three  noble  folios  ei-.tiilt-d  Opera  Pliiloso/fhica  et 
Mintralia.  The  second  and  third  uf  these  are  pradical 
and  technical,  giving  an  account  of  iron  and  copper 
mining,  and  the  processes  of  manufacture  in  use  last 
century.  His  disclosure  of  trade  secrets  was  resented, 
but  he  areocd, "  Why  ahould  fa&s  be  withheld  from  this  en- 
lightened age  ?  Whatever  is  worth  Icnowing  should  by 
all  means  be  brought  into  the  great  and  common  market 
of  the  world.  Unless  this  be  done,  we  can  neither  grow 
wiM-T  nor  happier  with  tlniu."  TiioL-  xohiinfs  l'.a%e  an 
abiding  \  ;ilu-  as  icCDrds  of  nietliods  in  use  last  century  : 
as  Uf.  I'tTCN-  (ibst-T\ es.  "  'i'lie  ir.  jtalluri'icnl  works  of  this  re- 


uniformity  of  creation — that  size  makes  no  dii'in  i: 
that  tlie  method  of  Nature  is  everywhere  the  sa;uc  ,  iuat 
tb.c  i  iicr^y  that  shapes  a  dew-drop  shapes  a  world  ;  that 
liic  iiicciiatusm  of  the  trunk  of  an  elephant  and  a  fly  is 
the  same.  Tills  truth  tie  considers  uf  inestimable  value, 
because  by  analogies  drawn  from  the  seen  we  may  predi- 
cate  the  ooseen,  and  deal  with  it  aa  though  it  lay  under 
our  eyes. 

Consistently,  then,  he  applies  his  dodkrina  of  atomic  to 
cosmic  creation.  Suna  are  sires  o(  systems;  sous  there* 
fore  consist  of  pohits  of  notion  produced  from  the  Islinite. 
The  condensation  of  these  points  results  in  ether,  which 
thrown  off  from  the  sun,  breaks  by  attenuation,  and  COl* 
lapses  in  piniicis  ;  which  spheres  of  ether  by  slow  degrees 
condense  to  air,  to  water,  to  salt,  to  terra  firma. 

So  pleased  was  Swedenborg  with  this  (.onception  that 
he  expanded  it  in  a  romance  entitled  the  Worship  and 
Lir.-e  (if  Cm!,  wherein  he  pursues  the  stoiy  of  crentiOB 
through  flora  and  fauna  to  Adam  and  Eve. 

His  next  undertaking  was  a  search  for  the  human  soul 
in  the  body.  He  determined  to  allow  himself  no  rest  until 
he  had  Aacovend  and  dcmoasttated  ita  existence,  and 
for  this  purpose  devoted  several  years  to  the  study  of 
anatomy.  ^  In  1741  he  pttbllahed  the  Bemomy  of  HU 
Animal  Kingdomt  and  in  I745  the ^tumai  Kingdom,  which 
he  left  unfinished.  These  works  are  simply  physiological 
i^tudies — a  grouping  and  discussion  of  the  uAs  Of  iho 
anatomists  as  preliminary  to  his  quest. 
.\bout  1744.  in  his  56th  year,  occurred  the  great  mental 


markabie  man  ^ceia  to  be  very  imperfectly  known— .it  1  conNulsion   which   converted  him  to  spiritualism — to  a 


least  til 'J  \'  are  rareiy  if  ever  quoted  ;  and  yet  none  in  my 
judgment  are  more  worthy  of  the  attention  of  those  inter- 
ested in  the  histoiy  of  metaliargy/'* 

The  first  volume,  entitled,  PrUuipia.  or  iJu  pni 
ffVMtfUiof  nifturat  things,  beiii^  ntw  atttmpti  towards  a 

phihiiophl.  nl  f  xf'lnnation  of  t\u  F'li  mnitiiry  U'or/i/,  ton- 
stitutes  Swedenhorg's  most  eh.-iractcrislic  claim  to  at- 
tention. .'\n  Mnglish  translation  in  two  volumes  was 
published  by  the  Kev.  AuRustus  Clissold  in  18.(5-46. 

'1  he  I'riii,  ! f^iii  IS  an  endeavour  to  explain  the  origin  and 
iiieihud  of  creation.    Nature  is  asserted  to  start  from 
"  points  of  pure  and  total  motion  produced  immediately 
from  the  Infinite,"  which  motion  is  said  to  be  vortical. 
From   the  congress  and  compression  of  points  are 


professed  familiar  of  angels  and  devils.  With  th.it  phase 
of  his  charader  we  do  not  meddle.  Our  concern  is  to 
appraise  his  scientific  import. 

First  it  is  to  be  remarked,  that  his  books  do  not  appear 
to  have  had  any  popularity.  There  is  no  evidence  of 
their  inflnence  on  his  generation.  He  dropped  them  him- 
self, considering  he  had  outgrown  them,  and  some  of  hii 
acquaintances  in  later  years  scarcely  knew  of  their  exist- 
ence. They  were  revived  in  English  by  the  Swedenborg 
.Associ.ition  in  ■845-47,  but  only  to  lapse  once  more  into 

oblivion. 

What  then  ate  Swedenborg's  claims  asa  man  of  science  ? 
We  sltould  answer,  in  any  eminent  sense,  none  whatever. 
He  was  well  informed  ;   he  was  abreast  of  the  science  of 


formed  what  he  calls  first  finitea.  revolving  on  their  axes  i  his  time,  but  did  noth  ng  to  extend  it.  He  was  a  tbeonst, 
under  the  impulsion  of  their  constituents ;  in  this  reaped  *  »«»*  nreW,  if  es  t  i  ,  Lxpenmentalist.  It  is  said  Buffra 
petfedty  resembling  the  earth,  alihouKh  in  com]>ansoo  >  iy**^!**°  *  °^  Prtnapui,  ^nd  as  Laplace  owni 
with  the  least  things  visible  they  are  quite  inappreciable.     •    -   -  —  ■  •   >-  j  

Out  of  first  finites  by  still  further  compression  are 
formed  second  finites,  which  are  said  to  constitute  the 
first  element,  filling  the  whole  space  of  the  Stellar  heavens 

and  coinpos!n«^  the  sniar  vertex. 

From  second  linites  by  yet  fv:rther  compression  are 
produced  third  hnites,  which  constitute  the  magnetic 
element. 

A(;ain  third  finites  are  compressed  into  fourth  finites,  or 
the  third  element  called  ether. 

Ether  under  further  compression  becomes  air,  and  air 
compressed  becomes  water,  and  water  under  almiiar  treat- 
ment yields  salt  and  all  minerals. 

Such,  according  to  Swedenborg.  is  the  derivation  and 
procession  of  the  elements.  Derived  from  the  original 
point  is  a  ceaseless  motion,  whereby  all  subsidiary  matter 
IS  maintained  in  vortical  whirl. 

For  the  confirmation  of  the  theory  he  iiirne.l  to  the 
phenomena  of  magnetism.  Professor  M iisvLlietibroek,  of 
Utrecht,  had  published  in  1729  Phx  iicar  Exptrimentalrs  tt 
Citometriae  Disurtationts  abounding  in  magnetic  observa- 
tions. These  Swedenborg  freely  transferred  to  his  pages, 
and  applied  them  in  proof  of  vortical  motion.  Musschen- 
broek  held  that  magnetic  attraaions  and  repulsions  ob- 
aewed  no  certain  laws:  Swedenborg  on  tiie  contrary 
maintained  that  nowhere  was  order  more  demonatrable^ 

A  cardinal  principle   with   Swedenborg  was  the 

«  MetaUorgy  by  Jubo  Percy,  M.D.,part  i.,  p. 


that  Buflbn  first  Sftggeated  to  him  the  derivation  of  earth* 
from  suns,  it  is  presumed  Buifon  derived  the  idem  from 
Swedenborg.  Suppose  he  did:  at  the  best  It  isasmaU 
matter.  The  unity  of  creation  with  the  probability  that 
all  things  proceed  from  one  thing,  is  a  notion  old  as 
philosophy,  .^jjain  it  is  urped,  Faraday  conjectured  that 
all  matter  might  fsnally  be  reduced  to  forms  ol  energy,  and 
that  is  Swedenborg's  notion.  True  ;  but  Faraday's  merit 
lay  not  in  the  conjeAtire,  but  in  the  original  andin^nious 
experiments  wherewith  he  supplied  evidence  for  tlir  con- 
jecture. Again,  in  one  place  Swedenborg  speaks  of  seven 
planets  when  only  six  were  known  ;  therefore,  it  has  been 
asserted,  he  predided  the  existence  of  Uranus.  Ko  like- 
wise did  Sterne  when  he  made  Dr.  Slop  ask  "  Are  these 
not  seven  wonders  of  the  world  ?  seven  days  of  creaiion  ? 
seven  planets  ?  seven  plagues  V  The  mystic  vnluc 
assigned  to  seven  WM  the  tmgin  of  the  pfauMtary  «id 
other  numbers. 

Were  Swedenborg's  theories  even  more  su£;c;estivc,  we 
should  dismiss  such  claims  as  happy  guesses  among 
numerous  errors.  Indeed,  how  is  it  possible  for  any  mind 
of  sagacity  and  experience  like  his  to  speculate  extensively 
witlioul  OLcasionally  drawing  near  to  truth  ?  but  the  merit 
of  the  theorisc-r  is  of  small  account  inasmuch  as  he  nevo' 
knows  when  he  is  near  and  when  r.mote  from  truth. 
Students  of  bygone  scientific  philosophy  are  continu- 
ally surprised  with  hints  which  mooem  research  has 
coomted  into  verities.  Aa  Sir  ftaiiy  Holland,  writing 
of  Dalton  and  the  Atomic  Thcoiy,  obeerves.  **Cenain 
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qneitions  as  to  priority  of  discover^'  meet  us  here,  even  at 
the  outset.  This,  it  is  well  known,  has  happened  in 
almost  ever>'  similar  case.  In  the  history  of  the  f^reatest 
discoveries  (even  that  of  universal  gravitation)  we  And  the 
teeord  of  men  who  have  &ce,n  the  fight  hefore  them,  have 
appoached  near  to  it»  bat  have  nuaied  the  sole  path  by 
wkidt  the  lamp  could  be  Mised."  We  do  not  depreciate 
ibeoiyt  conjcehin  nust  alwayi  precede  intdlioent  dit- 
covciy :  but  we  most  leaerve  the  bonottn  of  acience  for 
those  who  reduce  coojcAun  to  trath  by  the  evidence  of 
expertmem. 


CORRESPOHBENCE. 


NOTES  ON  OZONE  DEVELOPMENT  DURING 
APRIL,  MAY,  AND  JUNE,  z868. 


To  tht  Editor  of  tht  Cktmical  News. 
SiK, — I  beg  to  forward  the  enclosed  "  Note*  on  Oxone 
Devclopnieat"  duriae  the  past  three  months : — 

tor^ilMeeiift^Aprnand  (aft.),8th(mom.),  i8th  (aft.), 
19th,  22nd  (morn.).  23rd  (mora.),  SAth,  25th  (aft.).  28th ; 
May  ist  (mom.),  5th  (morn.).  lOtii  (aft.),  tith,  17th, 
(.<ft.  l,  22nd.  23rd,  24th  (aft.).  2gth  (morn  ),  31st:  June  isl, 
lart.i,  .-.th,  22nd.  Small  Amounts — April  ijth  (aft.),  15th, 
imorn.ii6th  ;  Juncslh  (morn.),  12th  (morn./,  iQth  (aft.i  26th 
(morn.),  28th  (mom).  No  Osotu  was  jound — April  9th 
<jft.i,  loth  (aft  ),  iitht latbt iTth  (nioro.)(Mtb  (more.); 
June  39th  (morn.) 

The  greatest  change  in  ozone  development  between  any 
two  consecutive  days  occurred  between  the  igth  and  20th 
of  April.  Considerable  changes  also  occurred  between 
the  Sth  and  9th  of  April,  the  4th  and  5th  of  June,  and  the 
iMi  and  19th  of  Jnne. 

Oione  development  was  extremely  variable  throughout 
the  day  on  April  15th,  aist,  27th — 30th ;  May  ist— 5th  ; 
June  20th— 23nd;  and  variable  throughout  the  day 
on  April  13th,  14th;   May  24th,  25th;  June  5th— 8th, 

and  14th.— I  am,  Ac., 

R.  C.  C.  LirrtMCOTT,  F.M.S. 

Higlhctiff  Hcratc.  EasfbMiae, 
July  jfd,  itH. 


DEATH  PROM  CARBOLIC  ACID. 


To  the  Editor  of  the  Chemical  News. 

Sir,  — Allow  mc  to  add  my  opinion  to  Messrs.  F.  C. 
CilvLTt  and  Co.'s,  that  the  jury's  verdict  on  the  cause  uf 
Ml.  Berger's  death  is  an  error,  and  that  the  gentleman 
most  have  died  ftom  drinking  cariwiie  acid,  and  not  from 

inhaling  it. 

The  only  complaint  that  my  assistants  make,  from 
constantly  inhaling  carbolic  acid,  is  that  of  incrcised 
hanger. 

I  have  been  continoaUy  experimenting  with  carbolic 
add  for  more  than  a  year,  and  praaiung  its  inhalation 
vpon  myself,  sometimes  to  intense  iacQiiveniance,  and 
1  can  scarcely  think  it  possible  to  caate  death  in  that 

*>>■• 

It  may  be  paitisul  to  the  friends  of  this  excellent  gentle- 
man, to  be  told  that  he  must  have  drunk  carbolic  acid  ; 
yet  the  accuracy  of  this  faA  is  important  to  the  la»t  degree, 
test  an  insane  prejudice  should  be  created  against  the  use 
of  carbolic  acta,  just  as  its  marvellous  eSt&M  in  coosump- 
tiie  caiet,  aidn  «teMee.  Ac.*  iie  becinnlngto  be  generally 
blown. 

Neither  new  nor  otd  tunedial  egenta  should  be  used 
indiacrininately.  Excess  can  never  be  made  the  rule  of 
lift,  and  they  who  try  excCM  WKM  sollerd^I  am,  Ac^ 

T»  A>  RBJklWtH. 
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MISCELLANEOUS. 


Chemical  Promotions.—Thcre  is  some  stir  in  the 
chemical  world  apropos  of  existing  vacancies  and  probable 
promotions.  Unfortunately  the  number  of  remunerative 
offices  which  can  be  held  by  scientific  dwmista  in  this 
country  is  small,  and  the  emoluments,  for  the  most  part, 
are  absurdly  insufficient.    Th.it  .iccoinpli&licd  c!icmic.il 

filuralist.  Dr.  Frankland,  having;  nsti^ncd  one  (if  tlu  least 
ucrative  of  Ills  posituins.  Ur.  Ocllmi;  will  sucitcd  him  — 
whether  w  holly  or  in  j:ai  t,  st-t  nis  tmt  tjuitc  clear.  Dr.  Udiing 
will,  we  believe,  .i$sociate  with  himself  a  co-le^lurer  at  St. 
I?nnholoniL\v  &  Hospital  ;  and  this  will  probably  create 
a  vacancy  in  the  chemical  chair  of  another  metropolitan 
medicai  school.  Dr.  Lyon  Playfair  will  also,  it  is  under* 
stood,  vacate  the  chemical  chair  in  the  University  of 
Edinburgh,  in  the  case  of  his  eledtion  to  represent  tiie 
University  in  Parliament.  It  is  expe&ed  that  he  will  be 
aocceeded  by  Dr.  Anderson,  Pfolenor  of  Cbemiatiy  In 
the  University  of  Glasgow  —British  MedUal 

[^The  above  p.ir.Tf,Taph  is  not  quite  correct.  Dr.  Odling 
has  been  appointed  l-ullcrinn  Professor  of  Chciiiistry  at 
the  K(.)ya!  l;istiti;tinn  :  not,  hrv.\c\cr,  i  /.'r  l.)r.  l-r.^nkland, 
rciiigncd,  but  in  the  place  uf  the  iatc  i'roicssor  Faraday. 
Dr.  Odling's  co-lc^urcr  at  St.  Bartholomew's  Hospital 
will  be  Dr.  Matthiessen  ;  and  the  vacancy  which  this  will 
occasion  at  St.  Mary's  will  probably  be  liUed  up  by  Dr. 
Russell.) 

Something  like  a  Lc^urc  ! — In  a  recent  number,  we 
published  a  p.ipcr,  by  Professor  Henry  Morton,  Ph.D., 
dcscribi;ig  some  highly  interesting  experiments  which  had 
been  found  to  obviate  the  difficulties  attending  the  pro< 
du(^n  of  monocluomatic  light  in  large  quantities.  Dr. 
Morton  has  since  carried  out  his  method  on  a  grand 
scale,  and  with  perfeA  success,  at  the  Academy  of  Music, 
Philadelphia,  before  an  audience  of  about  3.500  persons. 
Our  space  will  not  allow  us  to  give  a  long  report  of  the 
!e«flure  ;  we  must,  therefore,  content  ourselves  with  merely 
,  referring;  to  some  of  the  e.\periment5  which  Were  most 
novel  and  etTettive.  The  amount  of  apparatus:  employed 
was  son^ethin^  extraordinary.  There  were  ninety  Hunsen's 
burners,  five  hme-lights.  a  galvanic  battery  uf  great 
power,  an  oxyhydrogen  blow-pipe  and  two  lar^^e  cameras, 
indu<5tion  coil  and  clediric  wheci,  screens  and  mirror,  eight 
gas*hags,  two  hydrogen  generators,  and  a  large  iron 
reservoir,  holding  72  gallons  of  oxygen.  It  required 
fiflteen  assistants  to  work  the  apparatus,  and  forty  young 
nntlemen  from  the  University  to  tcpieaent  the  ape<ftrum. 
To  show  that  the  temperature  of  the  sun  lesembled  that 
of  the  oxyhydrogen  blow-pipc,  the  Icdlurcr  placed  himself 
and  apparatus  on  a  platform  secured  to  one  of  the  stage 
tr.ips,  anil  then  was  raised  to  a  (^fcat  height  alioxo  the 
floor,  at  w  hicli  elevation  he  burned  in  the  compound  blow- 
pipe a  piece  of  thick  steel-w  ire  rope.  1  he  fount.iin  of 
scintillating  sparks  and  drops  of  melted  steei,  descending 
in  a  broad  sheet  some  15  feet  in  hn^^ht.  poured  upon  the 
stage,  and  rolled  in  a  torrent  of  fiery  hail  towards  the 
footlighiH ;  pro^^ng  to  the  audience  that  the  metal  was 
induced  to  the  gaseous  condition  in  which  it  exists  in  tho 
ton.  A  wheel,  5  feet  in  diameter,  composed  of  Oeisder 
lubes,  was  routed,  while  flashes  of  eleAnc  light,  pRiduoed 
by  the  large  induAion  coil  constrvAed  for  the  University 
of  Pennsylvania,  produced  the  effcd  of  a  star  darting;  innu- 
merable coloured  and  constantly-changing  rays.  The  stage 
was  then  Illuminated  with  a  number  of  !ime  liv;hts  ;  a  pro- 
cession was  formed  of  brilliantly-costumed  figures,  per- 
sonating the  prismatic  coloLrs,  and  bearing  banners;  at  a 
signal,  tiie  iime-light  w  as  replaced  by  yellow  light,  pro- 
duced by  ninety  Bunscn's  burners,  w  hen  every  trace  of 
colour  disappeared,  and  the  entire  phalanx  became  a 
ghastly  company  of  spefifCS  bearing  banners  of  white  and 
black.  This  experiment  brought  this  hi(^ly>intetetting 
and  iMtniAive  leAure  to  «  cIok» 
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Cousin  tUitdiu. 
April  IS,  tBM. 

!!■  DcKRAV,  "  On  the  Formula  of  Molybdic  Acid,  and  on  the  Equiva- 
Icat  of  Molybdenum."  L.  Troosi  and  f.  Hai' run  illi..  "On  tht 
Pit>duii>i<in  of  Faracyanoccn.  and  on  it^  Transformation  into  CyanT- 
jrcn  "  H.  Caron,  "  On  the  Use  of  Munridr  nt  Calcium  in  SmeltinR 
Iron  Ores  containinK  Phtitphurus."  1'.  ScHUTZtNBIiJibt.ll.  "  On  the 
Cryitalliaation  of  Sislphur.  On  !.omc  Chemical  Ruitlii^M  wbidi jiv« 
riieto  the  Foriratlon  ui  Ovychlnridc  of  Carbon."  Chkvrwii,  "^On 
the  Anudw of  Salphoxyphovph'Tic  Acid." 

April  lo,  iS6'<. 

A.  WiniT7.  "Ontte  Idaatily  ol  .Artificial  Neurine  with  that  ob- 
the  Brain."  L.  Tbo'ist  and  P.  HAiiTin.uiti.E,  "  On  the 


ProdvAion  of  Paracyanoccn,  and  on  its  Transformation  into  CyanO' 
gan."  JBA^NtI.,  "  On  the  I'rcparatinn  of  the  .Salts  of  Se^uiokide  oi 
uon  and  on  Oxychloride  of  iron."  F.  JtAM,  "  Note  on  the  Manufac- 
tamof  Phmakm  of  Soda  aad  of  Flnortde  of  Sodium."  P.  Scmvt- 
niniaon^OaAMcwAettatsor  ClMOTHom."  C.  FuamL  and  A. 
LasBvauM. "  Oa  mow  Deriv«li««s«rtlw  XiHUcal  Silic9>AllyL 


April  ^  iS6S. 

Savarv,  "  On  a  Svlfluir,  Carbon*,  and  Salt  Water  Battery."  F.  P. 
Le  RoL-x,  "  On  the  iMfOdlillion  of  a  Cylinder  of  Magnesia  into  the 
Voltaic  Arc  for  the  purprwe  of  incrcakinK  and  ateadyinc  llie  Light 
ptixiuccd.  II.  Caron,  "On  the  Preparation  of  MkSBMW  lObeued 
for  the  Manufacture  of  Refractory  Aniclesk" 

Aniutin  4*t  Minn. 

Nt>.  5.  1867. 

N.  1 ;  .  . ;  H  ^p-  n  ,  "  On  the  Ueco!ouratit>n  nf  (lie  To;  a/.  '  (ioj  11  itr, 
"On  some  .Minerals  which  maybe  found  aiitvciated  with  the  Dia- 
mond." Czech,  "  On  a  Specimen  of  Cryatalliacd  Graphiie."  Nau. 
MANS,  "  On  the  Pyro-Eleftrfcity  of  Quarl«."  Stheno,  On  the  Com- 
po»i!inn  of  certain  Silicater.."  Frews,  "  On  fhr  Specific  Gravity  of 
certain  Silicate*."  Gi.Tllt,  "On  tlic  Ct  mpo  itn  n  i  f  Garncl.  '  J. 
A.  M icHAtLaoN,  "  On  the  Componliun  I'f  Hornblende.  Ht  RMANs, 
"  On  Wiihlerile,  Ai»chyniti-.  and  Euxcnile."  Haiiunocr,  "  An.^i^si» 
of  Meteoric  Iron  from  Dakutah.  India. "  UuaiCHv,  "  Analy&ia  of 
Mctoorie  Iron  from  Carthaeo.  North  Amcriea."  RlUCiMUtT.  *'Oa 
Kaiaiu  from  Staatfurt,  ]>ruaita."  BuKtTKAurT,  '*  Ua  tha  Pfmnca  of 
\  in  ArTagonitc." 


Annidts  dt  Chimie  tt  dt  Pkynaut. 
March,  ili6g. 

J,  L.  SoRCT,  "  Rescarchet  on  the  Dcniity  of  Osoaa."  J.  B.  Bovt- 
■IMOAVLT, "  Or  tlic  FiiaAionaof  Leavea." 

Ankiwa  tUs  Seknttt. 
April  13,  iMti. 

H.  Wild,  "  On  the  AbaorpHon  of  Liglit  by  Dry  and  Moiai  Afr." 

Bulletin  dr  la  Satiric  C/ii>ni.;Nf  Je  I'arit. 
March,  i'^'>'>. 

Ui  RTHLLuT,  "  A  General  Method  of  KeducinKand  Saturating  Or- 
ganic Compounds  with  H/drof;en."  I.ecOQ  SB  BoiiaAUDMR,  ^' On 
the  Supersataration  of  Saline  Solutions." 

DmOLM's  Pclytechntuhn  JturtuL 
April,  iM>a. 

P.  VON  Tmiliaa.  "On  Oodry'a  Method  of  Dcpoaitine  Copper  on 
Iron  by  Vtfltaic  EteAricity."  RaiCHtaT,  "On  the  Manula£ture  of 

Ma);nc»ium  from  CiT-n.ilU!i- "  C  NotJ  Nf  R,  "On  u  Cumpound  of 
Bichloride  ol  Tin  .ird  I  •■:  riHr  .  f  Si>r'itim.  On  iin  )■  xpl.nion  of 
Hydrogen  in  a  Vacuum  Pan  at  it\,:  Kuttrnbcrg  Sugar  Rehnery." 

Jtmmnl  far  /v.it.'i j.7ir  Cktmit. 

>f«rch.  l8» 'i. 

H.  RlTiMAi'»l;ti.  "  On  Venciab'.c  tastm  or  Lcivjmn.  (Jn  the  Pro- 
duct* of  the  Dccuropoattion  of  the  Lcguroin  and  the  Protein  Coro- 

Siunds  of  the  Lupine  and  Almond  by  Boiling  with  Solphuric  Acid, 
n  Clutanic  Acid,  a  PratnA  of  the  Dccompodtioa  of  Cmumk  Acid 
byNiuaasAdd." 

JCoitif-  uiid  Ofv  (rb*UalL 

March, 

M.  /ANocRi-r.,  "  On  the  Use  of  Petrolenm  as  Fuel."  W.  A.  Heiib, 
"  On  the  Manufacture  ol  Artificial  Precioua  Stones."  J.  B.  SCNO«»R, 
"  Aaalyaia of  Polyhaliia  from  Derchtcagad«a,Bamtria.^ 


May  4.  i)H><t. 
Bqumv,  **  Note  aa  a  Now  ConMant  Batten-. 


L.  CaiLLBTiT, "  Oa 


tbt  Parmeabltity  of  Iron  to  Hydrocen  at  Ordinary  Temperatttrci.' 
H.  Cakon,  "  On  the  Preparaticn  cf  Magnesia  far  BSC  with  the  04yby> 
dirocen  I.icht.  '  CAi  i  Ai  n,  -  On  «ome  Ea|iataBcnMat  Sca  with  tEe 
Atttaor'a  Two-fluid  Vuluic  Battery." 

SffnutCifrrnfAfr  drr  Kshrrlirhm  Akadmif  drr  Winrntrhaftcn 

zu  H'kii  {JJathematitch-Salumisunuha/llicItt  Claisr.) 

Ociubfr,  Ih-i;. 

J.  Wolff,  "A  Chemical  Kxaminatioo  of  the  Iron  Orea  of  Hutten. 
bcfi,  Carintbla."  F.  von  Ucvatiub.  **  Soma  Imprtnrements  in  Urn 
Avthor't  Metkod  of  TcMlnf  Pawdar."  A.  OnAaawan,  "(^  dm 


Tannin  of  Oik  Batli. "  G  Malin,  "On  liodulcitic  Acid.  CoaUiba* 
tions  to  the  KnD.slcdrr  !  Ciniphor."  II.  Ih  ASiwti/ and  A.  Gaa- 
BowsKi.  "On  the  Decomposition  of  Camphoric  .Acid  by  CtMlie 
Alkalies."  il.  Rt  iNta,  "  An  Analysia  of  the  Mineral  Spring  atBaait 
brunn.  Wiener-Ncuatadt. '  A.  VitaiHAl-tK,  •  An  Acal)-*is  of  th* 
Sulphurous  Spring  at  Spalato.  An  Anals  of  Water  frnm  tht  River 
Cettina,  Dalmatia.  On  the  Variations  in  the  Composition  of  the  Sea 
Water  off  SpaUta."  J.  Ossa,  "  Saaearchea  on  Alcoholic  Pa 


NOTES  AND  QUERIES. 


Bwdcr.— Will  any  of  voor  conaapondeats  kindly  tell  ete 
tapotaiatateaMMBi'?  ABaiy  attaaiptaat  dfying  Unb 
I  to  a  hMga,  uicaloviad,  taatber>likc  naia.— A  CoasTaar 


Potato  Powder.— Will  any  of] 
how  to  reduca  | ' 
convert  them  1 

SL'OSCRIBER. 

Colour  of  Oil. — The  suggestion  of  "Oil  Refiner"  is  rlausibie 
enough,  but  without  samples  of  oils  of  guaranteed  purity,  and  a<  fre>h 
as  desirable  to  the  trade,  it  would  he  rather  guess  and  hap-ha^artl 
work  to  make,  or  tr\- to  make,  what  "  Oil  Refiner"  dc»ircs;  in  a  pvtfe^liy 
pure  state,  all  the  hxed  oils  are  either  only  slightly  yellowish-colottted, 
or  even  perfectly  colourless— as,  for  instance,  cold  drawn  castor  oil- 
er exhibit  i>  peculiar  tinge,  stii  ;:n:rr-:i,  belnncini;  10  the  Rcnuine  ol 
itself,  herapiircd  oiUAf..  aeinK  "i  .:rui  r  ish  hur.  .Much  cl  the  c  k  jr 
of  the  hxcd  oils  iadae  to.  and  derived  from,  the  integuments  of  the 
foadt  fiaa  which  tbey  ate  oiiaincd.  or  defends,  aa  is  the  case  with 
raw  eolton*seed  oil.  up-m  the  prcaenca  arllhin  the  lead  of  amaU  celb 

filled  w  ith  an  oleo-rc&inous  coloured  matter,  whl^  Ma  dhaohwd  ia 

the  ra»  oil,  in  consctjucncc  of  the  bicakiiig Of  the  Calls,  when  pietaaii 

isap;>hcd  tu  the  bccd  to  obtain  the  oil. 

Printing  Ink.— Tiu-  i;icai  hu'l.  r.:' piiiiiini,'  ink  conslst-i  of  what.ia 
chemical  parlance,  ia  anhydride  of  hnolnc  acid  (CjiHl^Oj);  iMs 
material  presents,  in  many  of  its  propeitics.  a  |iaat  alariJiiiQr  la 
caoutchouc,  like  which  it  may  be  regarded  2  s  a  prodaA  of  oxldatioo.  t 
have  in&tituted  a  few  experiments  to  wush  both  old  printinj;  ink.  sod 
more  recent,  out  of  paper,  and  find  thai  chloroform  anN«iri  thi^  pu: 
pose  best ;  bcn.'ol.  ci  al-tnr  nil.  and  the  liph:  petroleum  oil  have  na 
effect  whatc  cr ;  siilphide  ol  carbon  does  not  att  very  satisfattorily : 
and  I  cannot  aUo  speak  very  favourably  of  oii  of  turpentine.  Next  to 
chloroform,  I  find  that  caustic  sods  answers  best  ;  but  it  at  once  atao 
disintegrates  the  paper,  converting  it  into  pulp,  while  evidently  tb» 
anhvdride  of  linoleic  acid, in  othertermi  the  boiled  linseed  oil,  is  com. 
pletcly  duMilved  and  removed  from  the  paper.  The  very  minutcl)- 
divided  lampblack,  carbonaceous  matter,  added  to  the  bciled  oil. 
becomes  dispersed  through  the  paper  pulp,  giving  it  a  greyish  tinfa: 
by  bleaching  agents,  however,  this  lingc  gets  changed  to  while.  II 
"  Paper  Maker  "  desires  mi  re  information  on  the  lubjeA — how  beat  !• 
Uhu  Li'.l.'io.'  ■rm  m  a  m.ir.ncr  consistent  v»ith  the  expense,  volatility, 
and  other  difficulties  which  arc  in  the  way— I  »haU  be  happy  tocooTty 
to  hin  such  information  ;  but.  as  it  would  be  taking  too  much  apaae  to 
do  so  in  these  columns,  1  tbcrciore  suggest,  if  so  inclined,  that  Paper 
Maker"  AoM  sand  his  nante  aaS  addrcaa  to  the  Oflka  of  the 
Chuiical  Nawa,— Dr.  A.  A. 


TO  CORRESPONDENTS. 


/;.  O.Vriiir.— I.  1  restnius's  "  (Qualitative  Ansl^sis";  tobefollowed 
upbyastudvof  his  "Quantitative  Analysis."  2.  Licbig's "Agricultural 
Chemistry.' 

J.  //.  i.  The  subjedt  i-.  not  of  sufTicient  importance  lo  be  worth 
devniini;  morf  spsct- it.  ^i^eM;  Kc.u. win's  letter  in  thij  number. 
The  most  reasonable  supposiiif  n  la  that  v  c  do  rot  know  what  «aa  the 
I  i|ieiiiant  wWck  tha  aaceaied  was  trying  ;  the  evidence  beff  rc  the 
coroner  was  not  clear  on  this  point. 

E.  r.— C:<n<'ijlt  any  elementsry  book  on  thrmisirv.  We  car  rot  tell 
the  nricr,  unlil  v>c  know  in  what  form  it  i<.  rrqqire  !. 

W.  Picasc  repeat  the  question,  spelling  the  words  in  (all  aad 
u'litint;  a  little  plainer. 

A  Ifha.—lbc  book  shall  bo  aenl. 

CoMNRaBsriefiaath«viwa*«cri«*nf/r«M  S.Ivaaair;  Meein.Towa* 
send  and  Adams ;  Dr.  T.  L.  Phlpson  (with  enclosure)  ;  B.  Ottt^: 

J.  Bowing  (with  enclosure);  H.  Bagshsw  ;  W.  Little  ;  W.  Toehaaa 
(with  enclouurcl;  L.  Schunck  (with  enclosure)  i  Alment  and  Jobnsoa; 
C.  Mitchell  and  Co.;  R.J.  Williams;  Nicholson,  Taylor,  and  Co. ;  E. 
W.  Ball.  Dr.  S.  Muspratt  (with  enclosuicl;  M.  A.  Gage  (with 
enclosure);  J.  CarteiRhe :  J.  Nspier  (with  encloburel;  Df.  Diws 
(with aaaiMara)!  B.  T.  Simmons  ;  and  c.  K.  c.  Tiebheraa. 

BOOKS  RECEIVED. 

On  Aniline  and  its  Derivatives.  By  M.  Riemann.  P  D  ,  I  A.M.  To 
which  is  added,  in  an  aupcndii.  The  Report  on  the  Coleurmg 
Matters  derived  from  Cos!  Tar,  shown  at  ibe  French  B>lultiti«  . 
1M7.  By  Dr.  A.  W.  Hofmsnn,  F.R.S.  ;  MM.  G.  de  Lairr  and 
Ch.  Cirard.  The  whole  revised  and  edited  by  William  Cnvirt. 
r.R.S.,  ftc.  Loodea:  Longmana. 

Water  Anal>-sis:  aataAieal  tiaatiaaoa  tha.  Bramiaatian  ef  Peiwie 
Wa-.ers.  By  JTa,  WaBUtm  aad  E.  T.  Chapmaab  Ltadaa: 
Trtibner.  . 

Eaaay  aa  tM  Gaauaratlva  Ellcicncy  af  SpeAieacapa  PniaM  « 
PiftiaBl  Aaglea.  By  Edward  C.  Pkkcriagi 
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ON  THE  MEASURStlKNT  Of 

THE  LUMINOUS  INTENSITY  OP  LIGHT. 
By  WILLIAM  CROOKBS.  P.R.$..  ttt. 


'I'm:  itieai-urcmcnt  of  tl-.c  inli.-n«ity  of  a  ray  of  light  is  a 
problem  the  solution  of  vvliich  has  bcc-n  rtpL-atcdly 
attempted,  hut  with  Uss  s.itivfaiflory  rc>uks  than  the 
endCAVMurs  to  rT^i,-;i:iuri-  the  otiu-r  radi.int  torces.  The 
problem  m  succepublc  two  divisions — the  absolute  nnd 
the  relative  measurement  of  light. 

I.  Given  a  luminoits  beam,  we  may  require  to  express 
ila  intensity  by  some  absolute  term  having  reference  to  a 
ataailard  obtaioed  at  lone  previous  tine,  and  capable 
of  being  reproduced  with  accuracy  at  any  time  in 
any  part  of  the  globe.  Possibly  two  mch  atandaids 
wouta  be  necessary,  differing  greatly  in  value,  so  that  the 
isp.iLe  between  tliem  mii;ht  hti  subdis  iflvcl  into  a  definite 
number  of  eq.i.Tl  parts-  ;  or  the  s.iru-  result  might  perhaps 
be  obtained  by  the  well-known  dcvici-  of  varyin;^  the 
apparent  intensity  of  ttic  standnrd  li^'lit  by  i^crea^;::l';  and 
diminishing  its  distance-  fif)tn  the  instrument. 

II.  The  standard  of  companion,  instead  of  being 
obtained  once  for  all,  like  the  zero-  and  boiling-points  of  a 
thermometer,  may  be  compared  separately  at  each  obser- 
vation :  and  the  problem  then  becomes  somewhat  simpli- 
fied into  the  determination  of  the  relative  intentitiea  of 
two  Mtnroet  of  lii^t. 

The  absolute  method  is  of  eoatae  tlM  HHMt  dcMrable  ; 
but  Ab  the  preliminary  reseaccfaea  and  ditcoverie*  are  yet 
to  be  made,  before  a  photometer,  analogous  to  a  ther- 
mometer in  tlxuy  uf  .sundard  and  facility  of  observation, 
could  be  devised,  the  realisation  of  an  absolute  light- 
measorinft  method  appears  somewhat  distant.  The  path 
to  be  pursued  towards  the  attamnien:  of  this  desirable 
obje^  appears  to  be  indicated  in  the  obnervations  which 
hoai  time  to  time  have  been  made  by  Bccquercl,  Herachel, 
Uunti  and  OthcfS,  00  the  chemical  adtion  of  the  solar  rays, 
and  the  pfOdu€kton  thereby  of  a  galvanic  current,  capable 
of  mcMUiiment  on  a  delicate  galvanometer,  by  ap^ro* 
pfwfee  aifangenkenu  of  metallic  plates  and  chemieal 
Mtha  coiOMMbed  widi  the  coda  of.  the  galvanometer 


Many  so  tallcfl  photometers  have  been  devised,  by 
whiwb  the  chemical  adtion  of  the  rays  at  the  most  refran- 
gible end  of  the  spedtrum  have  been  nle.^s•.!red,  .\nd  the 
chemical  intensity  of  light  tabuLited  b\-  ippropriAie 
methods  ;  and  within  the  last  tew  ye.trs  ProfL:-snrs  Bunsen 
and  Koscoe  have  contrived  a  perfect  chemical  photometer, 
baecd  upon  the  aAion  of  the  chemical  rays  of  light  on  a 
gaseous  mixture  of  chlorine  and  hydrogen,  causing  them 
to  combine  with  formation  of  hydrochloric  acid. 

Bat  the  menotement  of  the  chemical  adtion  of  a  beam 
of  tight  ii  M  diatinft  from  photometry  proper,  as  is  the 
tlicnnoniBtrie  i*gtelfatioit  M  the  heat  tayt  eoDititating 
tiie  other  end  of  aeii|ieanim.  Whatwewantitamediod 
of  nt  i-^nring  the  intensity  of  those  rays  v/hich  arc 
situated  at  the  intermediate  parts  of  the  spectrum,  and 
protluce  in  the  eye  the  sent-ition  oi  liLjht  and  colour; 
and,  as  previousiy  su>;>;cs[eJ.  there  i.s  a  rcastjnable  jire- 
sumption  that  further  re  searches  may  place  us  in  possession 
of  a  photometric  method  based  upon  the  chemical  action 
fif  the /mnNouJ  rays  of  li<^ht. 

The  rays  which  efiedt  an  ordinary  photographic  sensitive 
surAice,  are  so  constantly  spoken  of  and  thought  about  as 
the  wknpvioict  invisible  rays,  that  it  is  apt  to  be  forgotten 
( ^  the  hiriily  kmtiMMe  nyt  of  light  are  capable 
iuda&ion.  Fifteen  years  ago*  the  writer 
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engaged  in  some  investigations  on  the  chemical 

adtion  of  light,  and  he  succeeded  in  producing  all  the 
ordinary  phenomena  of  photography,  even  to  the  produiftion 
of  good  photographs  ;n  the  eaniera,  by  purely  luminous 
rays  of  light,  free  iVoiu  any  admixture  \\  l\h  the  violet  and 
invisible  rays.    When  liie  solar  spectrum,  of  sufricient 
purity  to  show  the  principal  fixed  lines,  is  projedted  for  a 
few  seconds,  on  to  a  sensitive  film  of  iodide  of  silver,  and 
^he  latent  image  then  developed,  the  adUon  is  seen  to 
extend  from  about  the  fixed  line  G  to  a  considerable  dis- 
tance into  the  uUra-violet  invisible  rays.   Wbeo  the  same 
experiment  was  repeated  with  a  •enittive  snifaee  of 
bromide  of  silver  inetcad  of  iodide  «t  fSbng,  the  icault  of 
the  development  of  the  latent  image  showed  that  in  thht 
case  the  adion  commenced  at  about  the  fixed  line  h,  and 
extended,  as  in  the  case  of  the  iodide  of  silver,  far  beyond 
tl-.e  violet.     A  transp.irent  cell,  \\  itii  parallel  glass  sides 
one  inch  across,  wa»i  filled  w  ith  a  Htilution  of  Iwcjlty-five 
li.iris  of  sulphate  of  quinine  to  one  hundred  parts  of  dilute 
sulphuric  acid  ;  this  wa^  placed  across  the  path  of  the 
rays  of  light,  and  photographs  of  the  spedtrum  were  again 
taken  on  iodide  of  silver  and  on  bromide  of  silver,  the 
arrangements  in  all  caaes  being  identical  with  thme  in 
the  first  cited  eicpecimenta»  with  the  exception  of  the  ia- 
terposition  of  the  qaini&e  ecnen.  The  adion  of  the  sal- 
phatc  of  quinine  upon  a  ray  of  light  is  peculiar ;  to  the 
vyc  it  scarcely  appeirs  to  have  aay  aAion  at  all,  hot  it  is 
absolutely  opaque  to  the  ultra-violet,  so-called  chemical 
rays,  and  thus  limits  the  photographic  adtion  on  the 
bronnde  and  iodide  of  silver  to  the  purely  luminou.s  rays,. 
Oil  developing  the  latent  images,  it  was  now  found  thai 
the  adlion  on  iodide  of      er  was  confined  to  a  very  narrow 
line  of  rays,  close  to  the  iixed  line  G,  and  in  the  caati  of 
bromideof silvertothespacebetwcen  6and  G.  Designating 
the  spaces  of  adlion  by  colours  instead  of  fixed  lines,itwaa 
thus  proved  that,  behind  a  screen  of  sulphate  of  quinine, 
iodide  of  silver  was  atfedled  only  b^  this  luaunotu  rays 
about  the  centre  of  tlte  indigo  portion  of  the  spefinim, 
whilst  bromide  of  silver  was  affcAed  by  the  greea,  Unc* 
and  some  of  the  indigo  rays. 

It  is  very  likely  that  a  continuance  of  these  experiments 
would  lead  to  the  construdiion  of  a  photometer  capable 
of  iiieasuiin^'  trie  huninous  r.iys  ;  for  although  bromideof 
silver  Ltl'iind  ([limine  is  nui  affected  !)y  the  red  or  }rcllow 
rays,  still  it  is  by  the  green  and  blue  ;  and  as  the  pro- 
portion of  red,  yellow,  green,  and  blue  rays  is  alwa^ 
mvariable. in  white  light  (or  the  li:;ht  w  ould  not  be  white 
but  coloured),  a  method  of  measuring  the  intensity  of  one 
set  of  the  com.poaeotS  of  white  light  would  give  all 
the  information  we  want;  just  as,  in  an  analysis  of  a 
definite  chemical  compotmd.  the  chemist  is  satisfied  with 
aa  estimation  of  one  or  two  coiMituenta  only,  and  calcu- 
lates the  others. 

Method  based  upon  the  foregoing  considerations  would 
supply  us  with  what  may  be  termed  an  absolute  photo- 
nictci  .  the  indication  o;  which  w  mild  be  always  tlie  same 
tut  ihc  Same  .'imount  of  illmninalion.  requirini;  nostandard 
ii;;h;  i'or  coinpar;son  ;  and  pending;  tlie  development  of 
experinienlit  which  uie  vv  ntur  \--  prosecuting  in  this  di- 
redion,  he  has  been  led  todevi.e  a  new  and,  aa  he  believes, 
a  valuable  form  oi  nlnlive  photometer. 

A  relative  photometer  is  one  in  which  the  observer  has 
only  to  determine  the  relative  illuminating  powers  of  tWO 
sources  of  light,  one  of  which  is  kept  as  uniibnn  as 
poesiUet  the  other  being  the  light  whose  iatensily  is  to  be 
determined.  It  is  therefore  evident  that  the  great  thing 
to  bo  aimed  at  is  an  absolutely  uniform  .-source  of  light. 
In  the  ordinary  process  of  photometry  the  standard  iis-ed 
is  a  candle,  define^>y  Ad  of  Parliament  as  a  "  sperni 
candle  of  six  to^H  pound,  burning  at  the  rate  of  lao 
grains  per  hor.r.^HThis  is  the  standard  from  which 
estimates  uf  the  of  illuminating  gas  are  deduced, 

hence  the  terms  "  12-candle  gas,"  "  14-candle  gas,"  &c. 
In  his  work  on  Got  Manipulation,  Mr.  Sugg  gives  a  very 
good  account  of  the  difficulties  which  stand  in  the  way  of 
obtaining  uniform  results  with  the  Ad  of  Parliament 
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candle.  A  true  sperm  candle  is  made  from  a  mixture  of 
refined  sperm  with  a  small  proportion  of  wax,  to  give  it  a 
certain  toaghnesis,  the  pure  sperm  itself  being  extremely 
britU*.  '  The  wick  is  of  the  best  cotton,  made  up  into 
Uuee  cords  and  plaited.  The  number  of  sinnds  in  each 
of  the  three  cords  composing  the  wick  or  atix'to-ihc- 
MWBd  amdie  w  seventeea,  altbough  Mr.  Sugg  aayc  there 
doe*  not  appear  to  be  any  fixed  nde,  aoBic  candles  havin; 


more  and  otheni  lest,  according  'to  the  quality  of  the 
sperm.   Sperm  candles  are  made  to  Imm  at  the  rate  of 

tine  inch  pti  hour,  ant!  the  cup  should  be  clean,  smooth, 
aiiii  dr\-.  'I  hi_>  w  ick  should  be  curved  slightly  at  the  top, 
the  rccJ  t;p  just  shcuving  through  the  flam.:,  and  consiiniiii<; 
away  without  rcqui rin-^  snuflRng.  To  obtain  theec  p.  sult';, 
the  ti'.'iitntss  of  the  plaiting  and  size  nf  the-  \cick  require 
careful  attention;  and  .is  the  quality  of  the  sperm  ditferji 
in  richness  or  hardnesi^.  so  r.iu=,t  tlie  pl.ntini;  ^nd  number 
of  strands.  A  variety  of  modifymg  circumstances  thus 
tend  to  affetfl  the  illuminating  power  of  a  standard  sperm 
candle.  These  difficulties,  however,  are  small,  compi«red 
with  those  which  have  resulted  from  the  substitution  of 
paraffin,  ttc~,  toe  part  of  the  sperm  ;  and  Mr.  Sugg  points 
OBt  titat  candles  can  be  made  with  such  combioatioos  of 
alearin,  wax,  or  tpam,  and  paraffin,  as  to  possess  all  the 
charaAietisttcs  of  spenn  candles,  and  yet  be  superior  to 
them  in  illuminating  power ;  while,  on  the  other  hand, 
candles  made  from  the  same  materials  otherwise  com- 
bined arc  inferior.  W'licn,  i;i  addition  tn  this,  it  is  found 
that  candlcji  tualainjng  paraffin  require  wic'-.s more  tightly 
plaited  and  with  fewer  strantls  than  those  snitahU:  for  the 
tnie  sperm  candle,  oiii  readers  will  be  enabled  to  judge  of 
tlie  almost  unsunrio'.inlabh-  diffiqiltiSS^ which  bCSet  the 
present  system  of  photometry. 

But  assuming  that  the  true  parliamentary  fip< nn  cardie 
is  obtained,  made  from  the  proper  materials  and  burning 
at  the  specified  rate,  its  illumininating  power  will  he 
found  to  vary  with  the  temperature  of  the  place  where  it 
has  been  kept,  the  tine  which  has  elapsed  since  it  was 
made,  and  the  temperature  of  the  room  wherein  the  ex- 
petimcot  it  tried. 

The  Rev.  W.  Bowditch,  in  hts'workon  The  Anaiytis, 
PHrifittUhn,  &e.,  of  Coal  Gas,  enters  at  some  length  into 
the  question  of  test-candles,  and  emphatically  condemns 
them  as  light-measures ;  one  experiment  quoted  by  this 
author  showed  tliat  tlie  same  gas  was  repoited  to  he  i  (  f)^ 
or  I7'36  candle  i;as,  according  to  the  way  the  expcnuicsu 
was  conducted. 

The  present  writer  has  taken  some  pain?  to.  devise  a 
source  of  li^'ht  which  should  he  at  the  same  t:n.e  f.^irK 
uniform  in  its  results,  would  not  vary  by  keeping,  and 
would  be  capahle  of  aecur.ite  imitation  at  any  time  and 
in  any  part  of  the  world  by  mere  description.  The  absence 
of  these  conditions  seems  to  be  one  of  the  greatest  ob- 
jeiftiont  to  the  sperm  candle.  It  would  be  impossible  for 
an  observer  on  the  continent,  ten  or  twenty  y^ars  hence, 
from  a  written  description  of  the  spenn  candle  now  em- 
ployed, to  make  a  standard  which  would  bring  his  photo- 
metric results  into  relation  with  those  obtained  here. 
Without  presuming  to  say  positively  that  he  has  satis- 
fadorily  solved  all  diflicultieS|  the  write:  helieves  that  he 
has  advanced  some  distance  in  the  iii;ht  r?irc<!lion,  and 
pointed  out  the  road  for  f-.inlier  iniprovi  ine:U . 

Before  dccsdin;^  upon  a  slatidatd  h^ht,  evperiim  nts 
were  made  to  ascertain  whether  the  eleclri^  cunent  eould 
be  made  available.  Tiirough  a  coil  of  platinum  vc  ire.  so 
as  to  render  it  brightly  incandcset  nt.  a  powerful  gaUanrc 
current  '.'  as  passed  ;  and  its  strength  was  kept  as  constant 
as  possihle  by  a  thick  wire  galvanometer  and  rheostat. 
To  prevent  the  cooling  atlion  of  air-currents,  the  incan- 
descent coil  was  surrounded  with  gla^^and  it  was  hoped 
that  by  employing  the  same  kind  of  ^wry  and  by  vary- 
ing the  resistance  so  as  to  keep  the  ^^^nometer  needle 
at  the  same  defledion,  uniform  reault^Buld  be  obuined. 
In  praftice,  however,  it  was  found  that  many  things 
interfered  with  the  indfermity  of  the  tesolts,  and  the  light 
being  much  feebln-  than  it  wm  adi^nUe  lo  wOfk  with, 


this  plan  was  deemed  not  sufficiently  promising,  and  it 
was  abandoned.  The  method  ultimately  decided  upon  is 
the  following ;— Alcohol  of  sp,  gr.  0*805,  and  pu""*  benzol 
boiling  at  81°  C,  are  mixed  together  in  the  proportion  of 
5  volumes  of  the  former  and  i  of  the  latter.  This  burning 
Huid  can  be  accurately  imitated  from  description  at  any 
future  time  and  in  any  coostiy,  and  if  alampcmdd  be 
dc%-iscd  enually  simple  and  invariable,  the  light  vAich  it 
would  yield  would,  it  is  preeomed,  be  invariable.  This 
difficulty,  the  writer  has  attempted  to  overcome  in  the 
following  manner. 

A  Rlass  lamp  is  taken  *of  about  2  ounces  capacity,  the 
ap'-rture  in  the  neck  hoing  o'25  inch  diameter;  another 
aperture  at  tlie  side  allows  the  liquid  fuel  to  be  introduced, 
and  hv  a  ^^■ell  known  laboratory  device,  the  level  of  the 
lliiid  in  the  lamp  can  be  kept  uniform.  The  wick-holdcr 
Consists  of  a  platinum  tube  i  Si  inches  long  and  0*125 
I  inch  internal  diameter.  The  bottom  of  this  is  closed 
I  with  a  flat  plug  of  platinum,  apertures  being  left  in  the 
!!ide5  to  allow  free  access  of  spirit.  A  small  platinum 
cup  -5  inch  diameter  and  -i  inch  deep  is  sddefed  xemnd 
the  outside  of  the  tube  0*5  inch  firom  the  top»  aatwcriag; 
the  threefold  purpose  of  keeping  the  wick-holdcr  at  a 
proper  height  in  the  lamp,  preventing  evaporation  of  the 
liquid,  and  keeping  out  dust.  The  wiek  consists  of  52 
pieces  of  hard-drawn  platinum  wire,  each  0  01  inch  in 
diameter  and  2  inches  long,  perfedly  straight  and  tightly 
pushed  down  into  the  platinum  holder  until  onl\'  01  inch 
projects  above  the  fabe.  The  height  of  the  burning  fluid 
;n  the  lamp  must  be  sufficient  to  cover  the  bottom  of  the 
witk  holder:  it  answers  best  to  keep  it  always  at  the 
uniform  distance  of  1-75  inches  from  the  top  of  the  plati- 
num wick  ;  .1  slight  variation  of  level,  however,  has  not 
been  found  to  influence  the  liijht  to  an  extent  appreciable  by 
our  present  mean:,  of  photometry.  The  lamp  having  the 
reservoir  of  spirit  thus  arranged,  the  platinum  wires  parallel 
and  their  projedling  ends  level,  a  li^t  is  applied,  and  the 
flame  instantly  appears,  forming  a  pet&fily-shaped  cone 
1-25  inches  in  height,  the  point  or  maximiim  brilliancjr 
being  0-56  inch  from  the  top  of  the  wick.  The  extremity 
of  the  flame  is  petiedly  afaarp,  witlnat  .any  tendency 
to  smoke ;  without  flicker  or  movemeot  of  any  kind,  it 
bums,  when  protedted  from  currents  of  air,  at  a  uniform 
rate  of  136  grains  of  liquid  per  hour.  The  temperature 
should  be  about  60  F.,  althouj^h  moderate  variations  on 
cuhcr  Side  exert  no  precepttble  influence.  Bearing  in 
mind  Dr.  Frankland's  observations  on  the  dired  increase 
in  the  light  of  a  candle  with  the  atmospheric  pressure, 
accurate  observations  oui;ht  only  to  h<:  taken  at  one 
height  of  the  barometer.  To  avoid  the  inconvenience  and 
delay  which  this  would  occasion,  a  table  of  corre^ons 
should  be  constructed  for  each  0*1  inch  variation  of 
barometric  pressure. 

There  is  no  doubt  that  this  flame  is  very  much  more 
uniform  than  that  of  the  sperm  candle  sold  for  photo- 
metric purposes.  Tested  apinst  a  candle,  oonaiteihte 
variations  in  iclative  illonunating  power  have  been  ob* 
served:  but  on  pifawing  two  of  these  lamps  in  •opposition, 
no  Biidi  variations  have  been  deteded.  The  same  candle 
has  been  used,  and  the  experiments  have  been  repeated 
at  wide  intervals,  using  all  usual  precautions  to  ensure 
unifoinntv.  I  he  results  are  thus  shown  to  be  due  to 
vanalions  in  thccanfllc  and  not  in  the  lamp. 

It  is  expected  that  whoever  may  be  inclined  to  adopt 
tlic  kind  of  lamp  here  sug^^ested  \eill  find  not  only  that 
its  uniformity  may  he  relied  upon,  but  that,  by  following 
accur.itely  the  deitcription  and  dimensions  here  (laid  down, 
each  observ  er  will  possess  a  lamp  of  equivalent  and  con- 
vertible photometric  value,  so  that  results  may  not  only 
be  stridly  comparable  between  themselves,  but,  within 
slight  limits  of  accuracy  comparable  with  those  obtained 
by  other  experimentalists.  The  dimensions  of  wick,  &c, 
here  laid  down  are  not  intended  to  fix  the  standard; 
Persons  engaged  in  photometiv  as  an  important  bnndi 
of  their  regular  occupation  will  be  better  ane  to  fix  these 
data  than  the  writer,  by  whom  photometiy  is  only  oc< 
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occasionally  pursued  as  m  means  of  hcientitk  research. 
Already  many  improvements  sj^<i;cst  thcmstlvos,  and 
several  causes  of  variation  in  the  light  have  been  noticed. 
Future  experiments  may  point  out  how  these  sources  of 
eiTor  are  to  be  overcome;  but  at  present  there  is  no 
oeceasity  to  refine  our  source  of  standard  li^ht  to  a. 
gicater  degree  of  accural^  tbao  Uie  photomeuic  initru- 
neat  adniu  of. 

The  ioatniineBt  for  measuring  the  relative  intensities  of 
the  standard  and  other  lights,  next  demands  attention. 
The  Contrivances  in  ordinary  use  are  well  known. 
Most  of  them  depentl  on  a  well-known  ]aw  in 
optics,  namely,  lh.it  the  amount  of  li;;ht  wh]Lh  f.ills 
upon  a  given  surface  varies  inversely  ad  the  square 
of  the  (listanee  between  the  source  of  light  and  the 
obje<tt  illumtnated.  '1  hir  siinpicst  observation  which  can 
be  taken  is  made  by  placing  two  sources  of  light  (say  a 
candle  and  gas-lamp)  opposite  a  white  screen  a  few  feet 
off,  and  placing  a  stick  in  front  of  them,  SO  that  two 
ahaidows  of  &e  stick  may  Ml  on  the  screen.  The 
tttongeat  light  will  cast  the  strongest  shadow;  and  by 
moving  this  light  away  from  the  stick,  keeping  the 
shadows  side  by  side,  a  position  will  at  last  be  found  at 
which  the  tsvo  shado\ss  appear  of  equal  strength.  I'.v 
measuring  the  distance  of  e.Tch  light  from  the  screen,  and 
squ.iring  it.  the  prodi:ct  w  ill  givo  the  idatlve  intensities 

of  the  two  sources  of  lif-Tht. 

Iti  pradite,  this  plan  is  not  siifHciently  accurate  to  be 
used  except  for  the  roti;;liest  approximations;  and  from 
time  to  time  several  iujjL-nioim  contrivances,  all  founded 
upon  the  same  law,  have  been  introduced  by  scientific 
men,  by  which  a  much  greater  accuracy  is  obtained  :  thus 
in  Ritchie's  photometer  the  lights  are  refleded  on  to  a 
piece  of  oil^  paper  in  m  hoz,  «nd  their  disuocea  are 
varied  niuil  the  two  halves  of  Hie  paper  ate  equally 
Illamfaated.  Tn  Ban«en*s  photometer,  which  is  the  one 
now  generally  used,  the  li<;^lts  shine  on  opposite  sides  of 
a  disc  of  white  paper,  part  of  w  hich  hati  been  sr»eare(^  with 
melted  spermaceti  to  make  it  inorc  transparent.  Wlien 
illuminated  hy  a  front  lisfit  'he  {»rcascd  portion  ijftlu- 
paper  will  look  dark  ;  hut  if  the  observer  goes  to  tlie  other 
Side  of  the  paper,  the  greased  part  looks  the  lighter,  li, 
therefore,  lights  of  unequal  intensity  are  placed  on 
opposites  sides  of  a  piece  of  paper  so  prepared,  a  difference 
will  be  observed;  but  by  moving  one  backwards  or 
fonvards,  so  as  to  equalise  the  intensttjr,  the  whole  surface 
of  the  paper  will  appear  uniformly  illuminated  on  both 
sides.  This  photometer  has  been  modified  by  many  oh* 
servers.  By  seme  the  disc  of  papM-  h  moved,  the  lights 
reinaininf;  stationary;  by  others  the  whole  Is  enclosed  in 
a  hu\.  and  various  contrivances  are  adopted  lO  increase 
t.'ie  sensitiveness  of  the  eye  and  to  facilitate  calculation  : 
but  m  all  these  the  sensitivencs.s  i.s  not  greatly  augmented, 
.IS  the  eye  cannot  jud^'e  of  very  minute  diflereiicea  of 
illumination  appruximaiing  to  equality. 

In  1833,  Arago  described  a  photometer  in  which  the 
phenomena  of  polarised  light  were  employed.  This  in- 
strument is  fully  described,  with  drawings,  in  the  tenth 
volume  of  the  (Euvres  Commutes  dt  Frenfois  Arago but 
ibe  description,  although  voluminous,  is  far  from  clear. 
The  principle  of  ila  conMruAionis  founded  on  "the  law 
of  the  square  of  the  cosines,"  according  to  which  polarised 
r.-.vs  pass  t'rom  the  ordinary  to  the  extraordinary  image. 
^  he  knowledge  of  this  law.  he  says,  will  not  only  prove 
theoretically  important,  hut  will  further  lead  to  the 
iolution  of  a  ereat  number  of  very  important  astronomical 
questions.  Supjx  se.  (or  example,  that  it  is  wished  to 
compare  the  iuminuu»  intensity  of  that  portion  of  the 
moon  dircAly  illuminated  by  the  solac  rays  with  that  of 
ihe  part  which  receives  only  light  remedied  from  the 
eailb,  called  the  parlittendn  e.  Wt- re  the  law  in  question 
known,  the  way  to  proceed  would  be  as  foliowi:— After 
having  polarised  the  moon's  light,  pass  it  through  a 
doubly  refradtne  crystal,  so  disposed  that  the  rays,  not 
being  able  to  birareate,  may  entirely  undergo  ordinary  re- 
lo«.  A  lent  placed  bebiod  this  crystal  will  therefore 


Fig.  I. 


00 


show  but  one  image  of  our  satellite  :  hut  ai  the  cryst.i!  in 
rotating  on  its  axis  passes  from  its  ori<;mal  jiositinn.  tlu^ 
second  inia;;;c  wilt  appear,  and  its  intensity  will  gu  on 
augmenting.  The  movement  of  the  crystal  most  be 
arrested  at  the  moment  when,  in  this  growing  extra- 
ordinary  image,  the  segment  COnesponding  to  the  part  of 
the  moon  illuminated  by  the  svn,  exhibits  the  intensity  of 
the  ashy  part  shown  by  the  ordinary  image>  From  these 
data  it  IS  easy  to  perceive,  he  says,  that  the  problem  is 
capable  of  solution. 

In  another  part  of  the  same  volume,  after  speaking  of 
the  pol.inscups.-  which  goes  by  his  name,  .-^rago  writes  : — 
"  I  ha\ e  now  arrived  at  the  general  principle  upon  which 
m\-  photometric  method  is  entirelv  founded.  The 
f|uati!iiy  |I  Jn  not  the  iiroiiurtioii)  -  th.e  quantity  o 
completely  polarised  h:'Jv.,  which  forms  part  of  a  beam 
partially  polarised  bv  iclleifUon,  and  the  quantity  of  light 
polarised  re(^tangul..:  Iv  vvhich  is  contained  in  the  beam 
transmuted  under  the  same  angle,  are  exadly  equal  to 
each  other.  The  ret1e(5lcd  beam  and  the  beam  transmitted 
under  the  same  an^lc  by  a  sheet  of  parallel  glass,  have  ill 
general  very  dissimilar  intensities ;  if,  however,  we 
examine  with  a  doubly  refracting  crystal,  first  the  refledicd 

.md  then  tlle  1 1 ,01 -.riiit ti-d  he.un,  the  ^I;-.itv%t  difference 
cif  uilcnstt v  l)rt\'.  een  the  oiJinaiy  and  the  extr  Jinaiy 
images  will  be  the  same  ii;  the  two  cases,  hecau  ,e  this 
difierencc  is  precisely  equal  to  the  quantity  of  polaii&ed 
fight  which  is  mixed  with  the  common  li|^'*  "'^^'.); 

In  Arago's  astrooompr,  the 
author  again  describes  his  pho* 
tometer  m  Che  Allowing  words : 
"I  have  eonstruAed  an  appa- 
ratus by  means  of  which,  upon 
opcratin;^   with    the  polarised 
ir.iat;e  of  a  star,  w-e  can  suet  ecd 
m  attenuatini;  its  intensity  by 
decrees  exactly  calculable  after 
a  law    wliich  1    have  detnoii- 
strated."     It  is  diftictiU  to  ob- 
tain an  exacf  idea  oi  this  iostra- 
incnt  from  the  descriptiOQgfven; 
but  iiuta  thu  drawinf^  itwOiiU^ 
appear  to  be  exceedingly  ^om- 
pl  eated,  and  to  be  dlmrent  in 
principle  and  constmdioa  from 
the  one  now  about  tn  be  de- 
scribed.   The   prcgeiu  photo- 
meter has  this  in  common  with 
that  of  Arngo.  a.s  v.-rll   as  witii 
those  di' sen  bed  m        ^  ^v  lier- 
u.ird,*a:jd  in  1S54  by  Babinet,  | 
ih.it  the  phenomena  'if  polarised 
li;;ht  are  used  foc  eite<^n|(  the 
desired  end.   But  it  is  bebeved 
that  the  pmaent  arrangement  is 
quite  new.  and  it  certaiiUy  ap- 
pears to  answer  the  purpeee  in 
a  way  which  leaves  little  to  be 
desired.  The  instrument  will  be 
better  understood  if  the  prin- 
ciples on  wj\ich  it  is  baaed  are 
first  described. 
Fig  J  shows  a  plan  of  the  ai  rangement  of  parts,  not 
drawn  to  scale,  and  only  to  be  reg.irded  as  an  outline 
sketch  to  assist  in  the  comprehension  o  f  gem  r.d  luintiples. 
Let  u  represent  a  source  of  light.    This  may  he  a  white 
disc  of  porcelain  or  paper  illuminated  by  .on  artificial  or 
natural  light,    c  represents  a  similar  white  di^c  likewise 
illuminated.    It  is  required  t  i  compare  tlie  pliotcrmrtric 
intensities  of  n  .iiid  c,    1  It  is  necessary  that  neither  o  nor 
C  should  com. tin  anv   polarised  li^'ht.  but  that  the  li^'ht 
C0min>4  from  them,  rcKescnted  on  ea^h  dis.c  by  the  two 
lines  at  rn;ht  angler,  r    •      other,  foroiing  a  cross,  aiioukl 

•  Comfftis  Rtndut.   April  «j,  iSsi- 

*  PrteetdiHgt  tftkt  British  Auutkitimi,  Llvsfpool  Mcctiai,  ilSf 
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Mcasurcmeal  of  the  Luminous  Intensity  of  Light.  {^^fS^SS!^ 


be  entirrly  unpolarlsi'd).  [,ct  !i  represent  a  double  ri-- 
fs»iEting  achromatic  prism  of  Iceland  spar;  this  will 
leiolve  the  disc  d  into  two  discs,  d  aeoA  (P,  polarised  in 
opposite  directions  ;  the  plane  of  d  being,  we  will  assume, 
vertical,  and  that  of  d'  horizontaJ.  The  prism  H  will 
liicewise  give  two ixpages of  the  dieec ;  the  ima^e  c  being 
potarieediiarizontuly,  and  vertically.  The  size  of  the 
discs  D,  c,  and  the  separating  power  of  the  prism  h  are 
to  be  so  arranged  that  the  vertically  polarised  image  d. 


;:;id  the  lioi  i/or.tally  pol.ari!;ed  image  c,  cxadly  overlap  each 
Other,  forming,  as  shown  in  the  figure,  one  compound  disc 
c  d,  boiH  up  of  half  the  light  from  d  and  half  that  from  c. 

The  measQre  of  the  amount  of  free  polarisation  preaeot 
in  the discc  <!.  will givethetclatlvepliotometriciatcosities 
of  Dandc 

Hie  letter  i  repKsents  a  diaphragm  with  a  circular  hok 
in  the  centre,  just  large  enough  to  allow  the  compound 
disc  c  J  to  be  seen,  but  cutting  oif  ftoiQ  ^ew  the  side  discs 


FlO.  2. 


d'.  In  front  of  the  aperture  in  i  is  placed  a  piece  of 
adenite  of  appropriate  tnicicneis  for  it  to  give  a  strongly- 
contiasting  red  and  green  image  under  the  influence  of 
polaxiaed  light,  k  is  a  donUy  tefraaiog  prism,  similar  in 
all  reneAa  lo  r,  placed 
at  SQch  a  distance  from 
the  aperture  in  t  that  the 

two  disc*  into  which  I  ap- 
pears to  l)f  split  uji  are 
separated  from  rach  other, 
as  at  ^  If  thv  disc  f  d 
contains  tio  jiolari-^ed 
light,  the  ilnaf^'e^  <r  r  will 
be  white,  consisting  of 
oppositely  polarised  raj-a 
of  white  light ;  but  if  there 
is  a  trace  of  polarisM  li^t 
in  e  d,  the  two  discs  g  r 
will  be  coloured  compli* 

mentarily;  the  contrast 

between  the  green  and  red 
beintf  stronger  in  propor- 
tion to  tlie   quantity  of 

polarised  lii;ht  in  c  d. 

The  action  of  this  ar- 
rangement will  be  readily 

evident.  Let  it  be  sup- 
posed in  the  first  place 

that  the  two  sources  of 

light,  o  and  c,  are  exadUj 

cquaL^   They  will  each 

be  divided  by  h  Into  two 

discs,  <f' d  and  c  . ',  and 

the  two  polarised  rays  of 

which  c  ii  is  compounded 

will    also  be  absoIutL-ly 

equal   in    intensity,  and 

will  neutralise  each  other 

and  form  common  light,  nO' 

uace  of  free  polarisation 


being  present.  In  this  case  the  two  discs  of  light,  g  r,  wil 
be  colourless.  Let  it  now  be  supposed  that  one  source  u 
light  (d  fo^  instance)  is  stronger  than  the  other  (c).  It 
f<dlowB  thai  the  two  images  d' d  will  be  more  luminous 
than  the  two  Images  e  e\  and  that  the  \  crtically  polarised 
ray  d  will  be  Stronger  than  the  horizontally  polarised  ray 
c.  The  compound  disc  c  d  will  therefore  shine  with 
partially  polarised  li;;ht,  the  amount  of  free  polarisation 
ML-ing  in  cxadt  ratio  with  the  i diuiometric  inteiisit)  of  n 
u%%-r  c.  In  this  case  the  image  of  the  selenite  plate  in 
front  of  the  aperture  t  will  he  i&vided  by  k  into  a  red  and 
a  green  disc. 

Fig.  2.  shows  the  instrument  fitted  up.  A  is  the  e>'e- 
piece  (shown  in  enlarged  se<^ion  at  Fig.  3).  a  u  is  a 
brass  tube,  blacked  inside,  having  a  piece,  shown  separate 
at  D  c,  slipping  into  the  end  u.  The  sloping  sides,  D  a, 
B  c,  are  covered  with  a  ^^.'hite  rcfleding  surface  (white 
paper  or  fioely-gioaod  porcelain),  so  that  when  o  c  is 
pushed  into  the  end  a,  one  white  snrface,  t>  8,  may  be 
illuininated  (as  in  Fig.  2)  by  the  candle,  and  the  other 
surface,  n  c,  by  the  lamp.  If  the  eye-piece  a  is  removed, 
thi-  o':jser\  er,  looking  down  the  tube  g  u,  will  see  at  the 
end  a  iuii.inuus  white  disc  divideJ  vertically  into  two  parts, 
one  half  beinj;  illu:;i;natcd  by  the  candle  E,  and  the  other 
half  by  the  lamp  v.  By  movmg  the  candle  K.  for  instance, 
along  the  scale,  the  illumination  of  the  half  i>  a  can  be 
varied  at  will,  the  illumination  of  the  other  half  remaining 
stationary'. 

The  eye-piece  a  (shown  enlarge  at  Fig.  3)  will  be 
understood  bv  reference  to  I^g.  I,  the  same  letters  repre- 
senting similar  p.irts.  AtLlsalens  tO  Collcd  the  rays 
from  D  B  c  (Fig.  2),  and  throw  the  image  into  the  proper 
part  of  the  tube.  At  m  is  another  lens,  so  adjusted  as  to 
give  a  sharp  image  of  the  two  discs  into  which  1  is  divided 
the  prism  K.  The  pait  N  is  an  adaptation  of  Arap'i 
poiarimcler  ;  it  consisii,  yi  a  series  of  thin  plates  of  jjla^a 
capable  of  nun  in^^  round  the  axis  of  the  tube,  and  ftir- 
nished  with  a  pointer  and  graduated  arc  (shown  at  a,  o. 
Fie.  2).  By  means  of  this  pile  it  is  possible  to  partially 
polarise  the  rays  coming  from  thf  Uluounaud  discs'  i|t  o|>e 
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or  th*  other  diredioii,  and  thos  bring  to  thn  acntral  state 
the  paitiaUy  polarised  beam  e  d  (Fig.  i),  to  as  to  get  the 

images  ^  r  free  from  coltrur.  It  is  so  adiustt-<l  that  when 
at  the  zero  point  it  produces  an  equal  etfeCt  im  both 
discs. 

The  a^on  of  the  instrument  is  a-^  follows.  The 
ttandard  lamp  being  placed  on  one  of  the  suppor:;n<; 
pillars  which  slide  along  the  graduated  stem  (Fig.  2),  it  is 
adjusted  to  the  proper  height,  and  moved  along  the  bar  to 
a  convenieot  distance,  depending  on  the  intensity  of  the 
light  to  be  measured ;  the  whole  length  being  a  little  over 
four  £eet,  each  light  can  be  placed  at  a  ditUnce  of 
twenty-four  iocbea  fnm  the  disc.  The  flame  »  then 
•hehcnd  from  currents  of  air  by  Uack  acreeM  plaoed 
mand,  aad  the  light  to  be  compared  is  fimd  In  a  stmilar 
«ajr  on  the  other  aide  of  the  tnatnnoant.  The  whole 
riMMiM  be  placed  in  a  dark  room,  or  sorrounded  with  non> 
refleding  screens;  and  the  eye  must  also  be  proteded 
from  dired  rays  from  the  two  lights.  On  looking  through 
the  eyc  picLc  two  bright  discs  will  be  seen,  probably  of 
different  colours.  Supposing  1;  Iep^e^ents  the  standard 
flame,  and  f  the  light  to  be  compared  with  it,  the  latter 
must  now  be  slid  along  the  st.ile  unf.l  the  two  di^ics  of 
li^jht,  seen  through  the  eye-piece,  are  about  equal  m  tint. 
Equality  of  illumination  is  easily  obtained  ;  for,  as  the  eye 
is  observing  two  adjacent  discs  of  light,  which  pass 
rapidly  from  red-grun  to  gntu-red,  through  a  neutral 
point  of  no  colour,  there  is  no  difficulty  in  hitting  tihis 
point  with  gteat  pfcdsion.  It  has  been  found  moat  Con* 
venient  not  to  attempt  to  get  absolute  equality  ' in  thia 
manner,  but  to  move  the  flame  (o  the  nearest  inch  on  one 
de  or  the  other  of  equality.  The  final  adjuatonnt  is  now 
effeted  at  the  eye-end,  by  taming  the  polariroeter  one 
way  or  the  other  up  to  43%  until  the  inia;;es  arc  seen  with- 
out any  trace  of  colour.  This  w  ill  be  found  more  .i. curate 
than  the  plan  of  relying  entirely  on  t!ie  aliei.v.i o::  of  the 
distance  of  the  flame  along  the  sc.ile  ;  and  ly  a  ^eries  of 
experimental  adjustments, the  value  of  evi-ry  im^^'.r  through 
which  the  bundle  of  plates  is  rot.Ued  can  be  as.eiiamed 
once  for  all,  when  the  future  calculations  will  present  no 
difficulty.  Squaring,'  tlie  nun:ber  of  inches  between  the 
flames  and  the  centre  will  give  their  approximate  ratios  ; 
and  the  number  of  degrees  the  eye-piece  rotates  will  give 
the  number  to  be  added.or  subtracted  in  order  to  obtain 
the  necessary  accuracy. 

The  delicacy  of  the  instrument  is  very  ereat.  With  two 
lamps,  Mfih  about  twtnty-fimr  inches  Rom  the  centre, 
it  is  CM^  ID  dlttiiwBisb  a  movement  of  one  of  them  to 
the  eatcnt  of  t>ioHi  of  an  inch  to  or  fro ;  and  1^  using 
the  polafineter,  aa  accarftcy  considerably  exceeding  that 
can  be  attained. 

The  employment  of  photometer  of  thi<;  kinJ  enables 
us  to  compare  lights  of  ditfcrent  colours  with  one  .mother, 
and  leads  to  the  solution  of  a  problem  whicll,  from  the 
nature  of  their  construttion.  would  be  beyond  the  pow  ers 
of  the  instruments  in  gcri-  r.il  i;si>.  Solon^asthe  observ  er, 
by  the  eye  alone,  has  10  compare  the  relative  intensities 
of  two  surfaces  rcspedively  illuminated  by  the  lights  under 
trial,  it  is  evident  that  unless  they  are  of  the  same  tint  it 
is  impossible  to  obtain  that  absolute  equality  of  illumina- 
tion m  the  instrument  which  is  requisite  for  a  comparison. 
By  the  unaided  eye  one  cannot  ten  which  is  the  brighter 
half  of  a  ptqierdisciUiuiinated  on  one  sidexvith  a  reddish, 
'  aad  on  the  other  wilb  aydkwish  light ;  but  by  using  the 
aboWMlesciibcd  photOOMter.  the  problem  becomes  praAi- 
caUe.  For  instance,  on  reference  to  Fig.  i,  suppose  the 
disc  D  were  illuminated  with  light  of  a  reddish  colour, 
and  the  disc  c  with  greenish  lioht,  the  polarised  discs 
d' d  would  be  reddish,  and  the  discs  c  c'  greenish,  the 
central  e  sc  c  d  being  of  the  tint  formed  by  the  union  of 
the  two  shades.  The  analysing prism  K,  and  the  "selenite 
disc  I  \vill  detect  free  polarisation  in  the  disc  e  d,  if  it  be 
coloured,  a<;j  eadily  as  if  it  were  white  ;  the  only  diflerence 
being  that  the  two  discs  of  light  g  r  cannot  be  brought  to 
a  naa&ira  wkUt  colour  when  the  lights  from  d  and  c  are 
'  i»  iMMiilgr*  tat  wiUBMaaiaatiMainilartothat 


of  e  d.   When  the  contrasts  of  colour  between  B  aad  C 

are  very  strong — ^when,  for  instance,  one  is  a  brlg'ht  gT*en 
and  the  other  scarlet  -there  is  some  ditHculty  in  estima- 
ting the  exact  point  of  neutrality  ;  but  this  only  diminishes 
tlie  accuracy  c»f  the  coiiiparison,  and  does  not  render  it 
impossible,  as  it  would  be  according  to  Other  systems. 

No  .ittcmpt  fias  been  made  in  these  experinienis  ;  j 
ascertain  the  exact  value  of  the  standard  spirit  dame  in 
terms  of  the  parliamentary  sperm  candle.  Difficulty  was 
experienced  in  getting  two  lots  of  candles  yielding  light  of 
equal  intensities,  and  when  their  flames  were  compared 
between  themselves  and  with  the  spirit-flame^  variations 
of  as  much  as  lo  per  cant  were  sometimes  observed  in 
the  light  th^  gave.  Two  standard  apirit-flames,  on  the 
other  haad,  aeMom  showed  a  variatkm  of  i  per  cent,  aad 
had  they  been  nore  caccfolly  nuide  they  wovld  not  have 
varied  o*t  per  cent. 

This  plan  of  photometry  is  capable  of  far  more  accuracy 
than  the  present  instrument  will  give.  It  can  scarcely  be 
expeCtLd  the  first  instrument  of  the  kind,  roughly 

made  by  a[i  amateur  work.nan,  should  possess  equal 
sensitiveness  with  one  in  which  all  the  parts  have 
been  skilfully  made  with  special  adaptation  to  the  end  in 
v'it^,—Qtt«rtfrl\  yournal  of  Siicncf. 

ON    A    CONVENIENT    1 OKM    OF  ASPIRATOR. 
By  Professor  ALBERT  R.  LEEDS,  of  Hav^tfotd  Call«0»,  P*. 


A  FAIL  containing  water  is  placed  at  the  edge  of  the  table 
and  to  the  stop-oock  which  is  attached  to  tlw  side  of  the 
pail  near  the  bottom,  a  tabe  of  two  or  tbiee  feet  in  hmglli 
IS  conaeAed,  to  carnr  off  fbe  water  10  a  bac}cet  placed  on 
the  floor  bdow.  When  the  bucket  is  filled,  the  stop-cock 
is  turned  off  for  a  moment,  and- the  water  poured  back 
into  the  pail.  To  the  top  of  the  stop-cock  tube,  which 
sh(juld  be  made  Straight  and  somewhat  longer  than  usual, 
and  in  front  of  the  stop-cock  itself,  a  short  vertical  tube  is 
attached  and  connected  by  means  of  india-rubl>er  tubing 
with  the  wash-bottle  or  other  vessel  through  which  gas  is 
to  be  drawn.  On  partially  opening  the  stop-cock,  the 
deficiency  of  water  is  made  up  by  a  large  quantity  of  air 
or  gas,  which  is  drawn  in  through  the  vertical  tube  above 
mentioned.— i4a».  Jtmnt.  Sd^  May»  18OS. 


ANAtYsis  OP  pymtBs*  rbsidce: 

By  Or.  T.  U  FHIMON.  P.CS.|  «e.,  Lsodsa. 

The  following  analysis  represents  the  residue  of  pyrites 
obtained  in  the  Drumbtirgh  Chemical  Works.  Cmnberland, 
where  Norwegian  pyrites  is  priticipalty  burnt  :— 

Oxide  of  /inc    5-50 

„      topper   2-86 

„      manj;anese   l*6o 

„      nickel  and  cobalt     ..  0-12 

„     cadmium  o'm 

„     lead           ..          .,  1-67 

„     antimony    ..    ..  viH 

Protoxide  of  iron   vty 

Alumina..          ..    ..  3^*5 

Arsenic   none 

Sulphur  ..  s'6o 

ThalUttnaadindittni «.  trace 

Rock    tyaa 

Peroxide  of  iron  (by  dUiciaace)  45^90 
direct  67*00 

I.ime      o-i  r 

Magnesia    ooS 

lOO'OO 

The  figures  representing  zinc,  copper,  and  sulphur  are  the 
nwaa  seauha  of  wemS,  aaalysea;  '^j^^^Q^f^JI^'^ 
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Foreign  Science. 


I  Cmewical  Niws, 
1     July  17. 1868. 


w<rc  only  once  determined.  The  rock,  or  gangue,  con- 
m$tM  in  this  caw  entirely  of  quartz  and  mica  Kbiat ; 
it  i«,  therefore,  principally  silica.  The  sulphur  it  mostly 
frae»  and  oiften  viaihie.  In  tbedefKMit  fonned  in  the  tunnd 
itietf  only  •  true  of  anenic  wu  found.  The  red  ilue 
dwit  diffen  concideiably  from  this  residue  in  its  com- 
position ;  and  this  again  diflers  from  the  deposit  in  the 
t unrirl  -especially  when  the  latter  gets  tOO ho<— and  fiom 
liiut  in  Na.  I  chamber  adjuiuiug. 


FOREIGN  SCIENCE. 


Paris,  July  15,  1868. 

Oritm.  -Mni^csccnt  l:quiil  I A,ini;na!i ■  ii  <  l  iIm-  light  in  certain 
caus  ot  phonphofc^cmcc.  Death  of  M.  Pouillet.— AcaukVy  or 
SciENCKs  :  F.lectro-capiUacy  phtdMBcaa,  ■•paraiing  imdim  and  the 
inflocnce  »(  colouring  mttier.— DUaiiM  «f  tolid  bodiM  by  hCSI.— 

Twu  iiomcric  phenuli. 

M.  W»hler  has  published  the  following  faifis  concerning 
the  metal  cenuni.  The  metal  itself  was  obiaineJ  by  the 
lollowmg  provCs<  ;  A  solution  of  the  biuwa  uxide  of 
termm  in  hvilrochloric  .icid  was  mixed  with  an  equiva- 
lent quantity  of  chlnride  of  pot-Tssiiun  and  of  chloride  of 
ammonium,  and  the  whole  evaporated  to  dryness.  The 
mass  was  then  truosfcrred  to  a  pl.itmum  crucible,  and 
heated  till  the  whole  of  the  chloride  of  .inimonium  was 
volatilised  and  fusion  obtained.  The  fused  mass  was 
poured  out,  coafiely  powdered,  and  mixed  while  still 
tram  with  fracuMiita  •ol  Bodinm.  and  iatraduead  iato  an 
earthen  crodne  previously  healed  (o  rediMm.  When 
the  contents  had  again  fused  and  the  excess  of  sodium 
volatilised,  the  crucible  was  removed  from  the  lire;  the 
deep  grey  resulting  mass  w  as  tilled  w  ith  Hitle  metallic 
globules.  In  a  setond  experiment  a  large  piece  of 
\odium  was  thrown  into  a  red  hot  crucible  containing 
chloride  of  potassium,  and  then  the  coarsely  powdered 
chloride  used  before.  In  operating  in  this  way,  a  larger 
pro^rtion  of  metallic  globules  was  obtained,  some  ot 
m^ch  uwighed  50  to  60  milligrammes.  These  metallic 
l^lobulca  appear  to  consist  principally  of  cerium.  The 
ooloiir  of  the  metal  ia  intcimediate  between  the  colour  of 
inn  and  that  of  lead.  The  metal  is  lustrous  when 
mlished ;  it  is  malleable.  Its  density  is  about  5-5  at  12". 
Exposed  to  the  air  it  toaes its  lustre,  and  becomes  slightly 
blue.  It  feebly  decomposes  water  at  100".  Hydrochloric 
acid  dissolves  it  with  ener^'v ;  concentr.Hcd  nitric  acid 
converts  it  into  clear  brown  oxide,  the  dilute  acid  dis- 
solves it.  By  evaporation,  a  wlute  salt  is  obtaincLl  which 
leaves,  alter  calcination,  a  brow  ti  oxide,  insoluble  in  nitric 
acid  and  in  dilute  sulphuric  acid.  C<;itcentrated  sulphuric 
acid  h'low  ly  dissolves  this  oxide,  forming  a  yellow  solution 
which  shows  the  reaflions  of  eerie  salts.  Hydrochloric 
acid  dissolves  this  oxide  with  disengagement  of  chlorine, 
forming  a  colourless  solution.  When  a  globule  of  cerium 
Is  luMtcd  hy  the  blow^nipe  to  dull  rednesa,  the  metal  in- 
flames and  boms  viviwy,  fbrming  brawn  oxide ;  but  upon 
submitting  a  globule  suddenly  to  a  very  high  temperature, 
it  burns  with  explosion,  sending  out  bluish  sparks.  Cerium 
powder  tan  inflame  below  too' 

When  the  saline  mass  containin^^  the  cerium  globules 
is  treated  with  w  ater,  a  fetid  hydroj^en  k-^*  liberated, 
and  a  brilliant  now  der  of  a  deep  purple  colour  tsdeposited, 
which  is  easily  separated  by  washing.  Dilute  hydro- 
chloric acid  extrads  from  this  powder  a  small  quantity 
of  metal,  as  vwll  as  of  oxide.  This  body  is  a  cerous  oxy- 
chloride.  Concentrated  hydrochloric  acid  attacks  it  with 
difficulty  -,  concentrated  nitrfc  acid  diiMilvea  tt.  forming  a 
colourless  solntion. 

A  aolation  which  is  said  to  exhibit  the  most  heantifwl 
green  fluorescence  yet  known  is  yielded  by  Cuba  wood 
(Moms  tiitctoria).  M.  Ditte  has  prepared  some  alcoholic 
solutions,  rosscssuiK  remarkable  duorescent  properties, 
with  the  lAc  of  this  dye  wood.   The  process  which  he 


has  found  most  advantageous  is  the  following : — The  lake 
is  placed  in  contad  with  an  excess  of  glacial  acetic  acid, 
which  dissolves  it  completely  at  the  end  of  twenty-four 
hovfs.  Six  times  the  volume  of  alcohol  is  added,  and  tho 
mass  filtered.  The  liquid  thus  obtained*  viewed  by  tims* 
mitted  light,  is  red,  by  idkaed  light,  a  RttgniSceM 
green.  Upon  adding  tO  the  acetlc  add  st^otioa  ether 
quite  free  from  alcohol,  a  yellow  matter  is  precipitated, 
and  the  liquid  loses  its  properties ;  the  precipitate  re- 
dissolved  in  alcohol  ^;ives  ai;ain  a  dichroic  liquid.  The 
decortion  of  the  w.xkI  is  not  dichroic,  but  it  becomes  so 
inir.ietli.itcly  upon  the  addition  of  acetate  of  alumina. 
The  fluorescent  liquid,  sufficiently  diluted  to  be  only 
slightly  coloured,  entirely  absorbs  the  most  refrangible 
part  of  the  spedtrum,  from  the  blue  to  the  violet.  The 
fluorescence  is  not  visible  with  the  li^t  from  a  lamp  or 
gas ;  it  is.  on  the  contrary,  very  vivid  with  the  magncsimB 
light  and  in  Geisaler  tubes. 

M.  Kindt  has  niaJc  known  the  nature  of  the  phospho 
resccnce  developed  by  heat  in  the  three  minerals,  ehloro- 
phane,  h'strainadura  phosphorite,  and  the  green  fluor  spar. 
He  has  analysed  tlie  l;t;ht  emitted:  the  first  is  a  !=imple 
green,  the  second  is  a  \ellow  tinted  li'^^ht.  composed  of 
green,  yellow  and  red,  aiad  the  third  gives  two  black  rays, 
the  one  in  the  green  and  (be  other  near  the  orange. 

M.  Pouillet,  the  eminent  phystciat,  died  on  the  i4tb 
June,  in  his  78th  year.  The  following  is  a  brief  outline 
of  his  career :  In  I'^.vj  he  became  professor  of  pIiN  sics  at 
the  CoHscrialoii\  iLi  Arts  ct  M<tiers.  In  iSji,  lie  suc- 
ceeded Dulong  in  one  of  the  chairs  of  physics  at  VEcole 
Fnlrtirhniquc.  On  the  17th  July,  i^^tj,  he  entered  the 
.\cadeinv  of  Sciences,  in  the  pl'.v'sicial  seclion,  and  w  as 
made  an  ofBcei  of  ilje  Le^^ion  of  Honour,  .\mong  the 
researches  published  by  him  may  be  cited  those  on  the 
dilation  of  elastic  fluids  .ind  the  latent  heat  of  vapours, 
on  the  phenomena  of  interlereiice  and  diflhtftion,  on  solar 
heat,  the  radiating  and  absorbing  powers  of  the  atmo* 
sphere,  and  the  temperature  of  apace.  His  memoirs,  con- 
taining  the  experimental  demonstration  of  the  laws 
rL-latint;  to  cleftric  currents,  arc  worthy  of  special 
mention.  It  is  hardly  necessary  to  conneift  M.  Pouillct's 
name  with  his  Traitr  phyuqUi.  ct  Jc  nu  tiuruLmt  ind 
his  Elements  de  physique. 

The  following  memoirs  brought  befiorethe  Academy  at 
a  recent  meeting  have  not  yet  been  noticed  : — Pillth 
memoir  on  eleSro-capillary  phenomena ;  third  part, 
separating  media  and  the  influence  of  colouring  mnttcrs, 
by  M.  Bccqneret ;  on  the  dilation  of  solid  bodiea  by  heat, 
by  M.  Fizeau  ;  note  on  two  isomeric  phenols,  the  X)^enots, 
by  M.  Wiirt/  ;  f.ic'ts  coiKcrnin:;  the  l'.i--iury  of  pcrsulphide 
of  hydrogen,  by  .M .  I  iiitni.uui  ;  note  on  the  existence  of 
starch  in  the  yolk  of  e^,'^'. 

M.  Becquerel  prepared  parchment  paper  with  ordinary 
filter  paper  by  immersing  in  sulphuric  acid  containing  15 
per  cent  of  water,  withdrawing  immediately,  and  wiaahing 
with  a  large  quantity  of  water.  A  tube  dosed  bgr  a 
diaphragm  of  uia  material,  and  filled  with  a  sxtonued 
solution  of  nitrate  of  lime,  was  plunged  into  a  solotioa 
equally  saturated  with  sulphate  of  soda.  Stalactites 
formed  on  the  under  surface  of  the  paper,  composed  of 
crystallised  double  sulphate  of  soda  and  lime,  .These 
stalactites  are  of  variable  diameter,  \  arying  accordin^^  xo 
the  si^re  of  the  pores  w  hich  .illow  the  pa.ssagc  of  the  nitrate 
of  lime,  iiy  diniinishinj;  the  .si/e  of  the  capillary  tubes, 
the  passage  of  the  litjuid  is  in<lcfinitcly  retarded,  until  it 
at  length  becomes  inappreciable.  There  is  a  point,  in 
regard  to  the  diameter  01  these  capillary  tubes,  where  the 
eleAro-capillary  force  ceases  to  aift,  and  where  complete 
filtration  ensues;  a  single  poieis  suAdeat  to  psedace 
this  efiieft.  For  this  reason  it  is  necessary  that  the>paicli*' 
ment  paper  be  uniform.  -  Seme  experimenta  wna  aiaide 
with  siliceous  diaphragms.  Columns  of  sand,  vary  lag, 
from  5  millimetres  to  s  centimetres  in  height,  kept  in 
position  in  each  case  by  a  tuft  of  asbestos,  were  substi- 
tuted in  the  former  apparatui.  la  operating  in  i>utiocliet'a 
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wijr,  wteb  Alatioa  of  wagUf  tolatioa  of  nit,  «Dd  diitilled 
water,  simple  filtration  took  plwe,  inttead  of  a  ttimg 

radonnosc  with  the  organic  memlinne ;  bat  thia  waa  not 
the  case  w  hen  a  saturated  solution  of  sulphate  itf  Roda 
was  filaci'il  in  the  tube,  and  in  tlic  outor  vessel  another  of 
chkiride  ui'  bariutn,  an  cndosmosc  of  2  tcntimL-tres  rc- 
fultin^  in  two  davs.  No  precipitate  is  seen  in  tlie  ouIlt 
vt^sel,  so  that  there  is  only  a  displaccmetit  of  the  solution, 
(n  placing  in  a  tube  closed  with  a  diaphragm  of  parcli- 
aient  paper  a  solution  of  sugar  or  of  salt,  coloured  with 
litmus  or  other  colouring  matter,  and  water  in  the  outer 
natscl,  a  strong  cndoamoie  ia  produced  in  the  tube,  and 
at  the  end  of  a  few  dajratfacaa  of  colour  in  the  water  are 
unly  seen  withdiBcitlQr ;  theoolonr  is  Completely  arrested 
bf  die  membrane. 

M,  Wurtz  described  some  experiments  having  for  their 
ubiccl  ilie  transformation  of  xylene  into  a  xyienol  ;  they 
fa\e  led  to  the  interesting  result,  that  this  carbide  of 
hydrot^cn  (^ives  birth  to  two  phenols,  isomeric  with  each 
other,  a^ulid  xyienol  and  a  liquid  xylenui.  Xylene  boil- 
ing at  IJy  ,  and  which  had  distilled  entirely  between  138" 
and  140°,  was  agitated  wish  double  its  volume  of  ordinary 
iulphuric  acid;  it  dissolved,  and  to  complete  its  solution 
a  gentle  heat  waa  applied  by  (lie  waur>batb.  The  sul- 
phoxylenic  acid  thflS  formed  waa  converted  Into  a  barium 
salt,  then  into  a  potaaaluas  salt,  and  tbe  latter  foaed  in  a 
silver  crodble  with  double  its  weiriit  of  potaah.  The 
lylenol  thus  formed  was  separated  By  bydnadiloiic  acid 
imi  dissolved  in  ether.  The  liquid  obtained  by  the 
fvaporation  of  the  ether  distilled  over  at  about  210  . 
Owing  to  the  low  ness  of  the  temperature  hist  winter,  a 
inivs  uf  crystals  took  the  place  of  the  liquid.  These  crystals 
^vl.-re  srpar.iteii  from  the  mother  liquor  by  compression  be- 
t'uen  blottin>;  paper.  After  solution  in  ether,  and  another 
evaporation — made  by  allowing  nearly  the  whole  of  the 
ether  to  evaporate  spontaneously,  and  then  depositing 
the  residue  upon  the  blotting  paper  taed  before—and 
finally  distilling,  pure  solid  xyknot  waa  obtained.  On 
the  other  side,  the  papers  impregnated  with  the  crude 
liquid  prodna  were  distilled  with  water.  The  steam 
carri^  over  a  liquid  produd  nearly  insoluble  in  water. 
This  prodod,  dried  and  purified  by  distttlation,  consti- 
tutes the  liquid  modification  of  xyienol.  Soltii  whnvl, 
CjHioO. — This  body  is  deposited  from  the  ethereal 
<'ilutioii  in  brilliant  colourless  plates,  which  melt  at  75  . 
The  liquid  enters  into  ebullition  and  boils  constantly  at 
2t3'5%  bulb  and  the  stem  plunging  into  the  vapour. 
LitiHid  xjrUnol,  CsHigO. — This  is  a  colourless,  powerfully 
Tcfrading  Kquid,  possessing  a  strong  odour  of  phenol. 
Us  density  at  zero  is  1-036.  It  boils  at  211-3°,  under  a 
pressure  of  -7597m.,  the  thermometer  as  before.  Xyie- 
nol ia  miscible  in  all  proportions  with  alcohol  and 
eibsr  i  it  ia  very  slightly  solnble  in  water  and  ia  itself  able 
to  dissolve  a  small  quantity  of  water.  M.  Worts  xaminds 
chenitis  that  this  isomerism  should  be  able  to  exist  in 
the  cuse  of  xylene  itseifr  according  to  the  beautiful  theory 

ofM.  Kckulc. 

W'mi^'s  IjiLtuin,\ry  of  Chituis'.t  v  btcn  very  favoiir- 
ilily  reviewed  in  Lts  .Uuni/ij.  Wui  will  doubtless  feel 
flattered  to  hear  that  Father  Hamy,  to  whom  M.  L.'.Vbbe 
Moigno  had  surrendered  the  task  of  examining  this  work, 
noticing  your  review,  referred  in  eulogistic  terms  to  the 
ChuicaI.  News.  He  said,  "  Since  I  have  mentioned 
tbisJSQraal  I  cannot  refrain  from  recommending  it  to  all 
whoMtsue  the  study  of  chemistry;  it  is  a  veiy  excellent 
wcddy  Journal." 


Chemical  Promotions. — In  our  last  issue  we  appended 
a  note  to  the  paragraph  on  Chemical  Promotions,  stating 
tiiat  Dr.  Russell  would  probably  fill  the  vacancy-  at  St. 
Maty  s  Hospital.  We  have  since  been  informed  that 
other  well-known  chemists  are  in  the  field;  from  this  it 
ii  evident  that  until  the  eledion  has  taken j>lace  it  will 
be  impossible  to  say  who  will  fill  the  dMBMCal  Cludr  in 
the  room  erf  j>r.  Matthieasea. 
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On  the  Vapour  Density  of  Ammonic  Sulphide.  - 
A.  Unrstniann  has  made  some  experiments  on  tin-  v  ipsiur 
density  of  ammonic  sulphide,  accordttig  to  Hutistn's 
method  {Ann.  Cium.  Phurm.,  cxli..  273).  the  results  of 
which  differ  from  those  obtained  by  Deville  and  Troost 
{Contptet  R.,  Ivi.,  895).  He  finds  that  ammonia  and  sul- 
phuric hydride,  at  the  temjierature  employed  in  his  ex- 
periments—ranging from  s6'4"  C.  to  58-9' — do  not  com- 
bine, in  whatever  proportion  they  aremixed.— Man.  Ciena. 

Phtirin.,  V).,  Suppl.  74.) 

Note  on  Phosphoric  Sulphochloride.  A.  von 
Flemming. — Phosphoric  sulphochloride,  as  obtamed  by 
treating  sulphurous  chloride  with  phosphorus,  and  dis- 
tilling the  produA  of  the  reaction  (Cluvriir,  Jotirn.  df 
Pham  tt  d*  Cb*m.  (4),  v.,  117),  is  not  pure.  It  may,  how- 
ever,  be  rendered  chemically  pure  by  faking  it  with  little 
water.  The  heavy  layer  whichcolleAsundemeath  the  water 
is  dried  at  ito*  C,  and  distilled.— C^nn.  Ckem.  Pkarm., 
cxiv..  5C.) 

Synthesis  in  the  Aromatic  Group. --W.  Korner.— 
I.  Synthesis  0/  Anisic  Acid. — .\nalogou8  to  the  oxidation 
of  nitrotoluol  to  paranitrobensoic  acid,  the  similarly  con- 
stittited  creaolmethylic  ether 

®****tGH3 

may  be  oxidisi-d  to  methy'paroxybcnzoic  acid,  ;.<  ..  anisic 
•icid.  The  author  prepares  crcsol  by  boiling  sulphate  of 
<ha/obenzol,  derived  from  toluidine,  with  water  ;  and  the 
methylic  ether  of  cresol  by  treating  cresol-potassiuin  with 
methylic  iotUde  and  methylic  alcohol.  The  ether  is 
oxidised  to  aniaic  acid  by  means  of  potassic  dichromate 
and  dilute  stttt^uric  acid.  3.  Syntkeiu  of  Methyloxy ■ 
bensoic  (i(/<f.— This  acid  Iwa  been  obtained  by  the  aimul- 
taneous  adion  of  sodium  and  carbonic  dioxide  upim  the 
methylic  ether  of  mono-bromphenol,  and.its  identity  with 
Gracbc's  and  Schullzen's  acid,  from  oxybcnzoic  acid, 
proved.  As  there  are  three  niono-iodivhenoU  know  n,  the 
author  considers  it  probable  that  tlieie  will  be  .t'.so  tlii'je 
monobromphenols  ;  so  that  it  would  be  possible  to  dcri\e 
from  phenol  oxyben^oic  acid  as  well  as  para-o^ybeiuoic 
and  salicylic  acid.  3.  Syutktsis  0/  the  Crcsol  In  li  U^mg  to 
Oxybensoic  Acid.— On  treating  a  mixture  01  methylic 
ether  of  inonobrumphenol  with  methylic  iodide  and 
anhydrous  ethylic  ether  a  reafiion  takes  place,  during 
which  principally  anisol  and  the  methylic  ether  of  a  new 
cresol  is  formed.  This  ether  boils  at  175*  C. ;  potassic 
dichromate  oxydisesittomethyloxybenaoic  acid ;  iodhydric 
acia  liberates  the  new  cresol.  4.  Mono-iodtoluol  and 
(  Acid. — The  author|preparcsmonoiodtoliiol 
by  treating  sulphate  of  diazotoluol  with  iodhydric  acid, 
washini^  the  produdl  with  an  aqueous  solution  of  potassic 
hvdiate,  and  distillini;.  It  crystallises  like  naphthalene, 
fuses  at  35°  C,  and  boils,  without  decomposition,  at 
zifS".  A  mixture  of  potassic  dicl'.romate  and  diluted 
sulphuric  acid  converts  it  readily  into  a  new  acid,  para- 
iodbenzoic  acid,  which  is  isomeric  with  ioilhtnuoic  acid. 
The  acid,  when  pure,  crystallises  well,  is  almost  insoluble 
in  boiling  water,  readily  soluble  in  bctiling  alcohol.  U 
begins  to  aublime  at  230°.  but  doea  not  fuse  at  a5o^— 
(B«/f.  de  VAead.  Belg.,  1867  ;  /arf.  1868,  54.) 

New  Synthesis  of  Isethiotiic  Acid. — K.  Erieniiieyer 
and  Darmstiidter. — The  sodic  salt  of  this  acid  is  readily 
formed  by  heating  oxide  of  ethylene  with  a  solution  of 
sodic  disulphite,  in  a  sealed  tube  up  to  100'  C.  The 
iollowing  is  the  leaftion  which  takes  place  r 
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Investigations  on  Alcoholic  Fcmientation.  —  T. 
Oser. — The  author  found  a  mongint  the  produds  of  feirocnta- 
tion  of  cane  sugar  and  yeast,  an  alkaloid  to  which  he  gives 
the  formula  Ct3H^uN4.  The  cblorhydrate  of  tbis  i>ase,  as 
obtained  by  evaporation  in  vacuo,  appear*  as  a  white 
mass  of  a  leafy  stru^ure,  is  very  hygroscopic,  and  has 
a  powerfully  bitter  taste.  The  base  does  not  pre-cxiBt  in 
3reait»  but  is  formed  during  the  fermentation  ;  finotn  this  it 
follows  that  it  will  be  contained  in  all  liquids  having 
undergone  alcoholic  fermentation,  as  in  vnxK,  beer,  &C<— 
(Akad.  z.  H'lVn,  1867,  209.) 


NOTICES  OF  BOOKS. 


A  TrfOlii    UK  !!,,■  .U,  of  Iron,  by  H.  BAtfBKHAK, 

F.G.S.,  A;v .  -Lmiiluii  ;  \'iriue  &  Co. 

In  the  preface  the  author  states  his  book  to  have  been 
wiitlen  with  the  view  of  supplying  a  work  available  for  the 
technical  education  of  those  to  wiom  an  accurate  know- 
ledge of  the  physical  ptopertiea  of  ores,  and  of  the  latest 
and  moRi  approved  means  of  reducing  them  to  the  con- 
dition required  by  the  maniifaaurcr,  li.i>  imonu'  ah  im- 

f>erativp  necessity,  in  order  lu  enable  tJ;cni  fully  lo  meet 
oreign  competition. 

The  two  great  and  inseparable  questions — technical 
edacation  and  foreign  competitioa — ^have  lately  been 
ventilated  in  public  papers  and  speeches,  as  well  as 
demonstrated  ad  oentot  bv  the  dtiiierent  international 
exhibitions  oS  arts  and  industiVt  and  we  feel  owrsetves 
jtistilied  in  advocating  even  further  advances  in  technical 
education  than  have  yet  been  made.  The  inferiority 
of  our  technical  education,  as  shown  by  comparison  with 
that  ;ti  forulj,'!'.  countries,  m-r;  lie  .it'.nlv.ued  tlie  insuffi- 
ciency (if  uur  technical  literature,  and  fur  ihis  reason 
e\er\-  literal y contribution  havinga  tend"  nL\  to  supply  this 
deficiency  should  hrh:ii1i'd  v.-ith  p1fri<;t:r<'  nnd  i-atisfaiflion. 

Mr.  Maucrman's  trenti,-e  i^'ives  :i  f.iir  \  icv.-  iif  the-  tlii'nry 

and  pradUce  of  iron  manu  fadtureinallits  branches,  duly  i  n  ■ 
eluding  the  two  great  improvements  of  recent  days,  namely, 
the  Bessemer  process,  and  Sieniens's  regenerative  gas 
^fiimace,  which  will  doubtless  form  a  new  epoch  in  iron 
mannfkAure.  All  thedilferent  branches  of  iron 'mamifaAure 
have  been  discriminately  treated  of,  as  far  as  the  limited 
compass  of  the  compendium  would  allow  ;  we  only  regret 
that  the  number  of  illustrations  is  rather  limited.  Upon 
the  whole,  we  are  tif  np:nion  tliat  Bauerman's  work  is  a 
valuable  addition  to  the  library  of  English  educational 
scientific  works. 


0»  Anilitu  and  its  Dtrivetwai  a  Treatist  itpon\the 
Mamvfadure  of  Aniline  mi  Aniline  Colours.  By  M. 
Rbimann,  P.D.,  L.A.M.  To  which  is  added,  in  an 
appendix,  "  The  Report  vn  the  Colouring  Mutters 
(Icrivid  fniiii  Ci.,;/  'in,-,  shawtt  at  the  French  KxJnhition, 
1S67."  i;y  1):.  .\.  W.  Ihu  MWN,  I-.R.S.,  M.VI.  G.  de 
Laikl  .iiiJ  Ch.  CiiRARij.  '1  ill.  whole  revised  and  edited 
by  William  Ceoukes,  F.K.S.,  &c.  London:  Long- 
mans, Green,  and  Co.   1868.  Pp.  164. 

Till:  (Icrnirvn  treatise  of  Dr.  Reimann  possesses  nearly 
every  merit  \shich  cm  di stinsjoish  a  book  fntt-nded  for 
manufacturers.  Il  is  very  luciLl  and  sniiple,  il  pi es.ipposes 
nothing  but  an  elementary  knowledge  of  chemistry,  and  it 
is  SO  well  arranged  that  all  the  information  it  contains  is 
accessible  in  a  minole.  It  is  eminently  pradical,  and  yet 
contains  enough  thtOfy  tO  ICDder  the  fad  comprehensible, 
and  to  give  the  memory  a  grasp  upon  it.  The  French 
Baddbition  lepoit  is>  of  coarse,  super-excellent,  and  affords 
a  cttrioosly  appoeilie  completion  to  Dr.  Reimann's  work. 
Or.  Hofinaan's  ItmlAOOs  and  vivacious  style,  so  wdl 
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known  to  all  English  chemists,  is  apparent  throughout, 
and  give;  a  kind  of  sparkle  even  to  the  recital  of  dn, 
sclentirii.;  fadts.  He  has  the  tiomewhat  rare  power  of 
enlivening  every  subjeA  which  be  touches,  without  «aGri> 
ticiag  scientific  pracision,  and  without  ewcrveigiof  apoa 
flippancy. 

It  is,  for  obvious  reasons,  impossible  for  us  to  coOHHtt 
upon  tiie  manner  in  which  the  English  editor  of  tbsM  tiw 
good  books  has  done  his  work.   Many  of  his  readers  will 

be  abundantly  able  to  sit  in  judgment  upon  him,  and  he 
will  be  perfectly  contented  to  accept  their  award  of  praise 
or  bl.iir.e.  t)urdut\  w  ill  be  sulTiciently  discharged  if  we 
give  .1  brief  kkcich  ol  the  conicats  01  the  volume,  together 
with  a  few  extradla  by  way  of  example. 

Dr.  Reimann's  treatise  is  divided  into  ten  chapters,  in 
which  the  various  produds  are  discussed  as  nearly  as 
possible  in  the  order  of  manulhdnfc.  ChafMer  I.  is 
devoted  to  Benzol,  its  compoHtion,  mode  of  pfepaiatibn, 
&c.  The  author  has  said  very  little  of  the  process  of  dis- 
tillation, because,  as  he  remarks,  it  ii  seldom  performed 
by  the  aniline  manufacturer.  Nitrobenzol  is  considertrd  in 
chapter  ii.,  and  its  manufadure  is  illustrated  by  drawings 
of  the  apparatus  employed.  Chapter  iii.  introduces  the 
reader  to  Anthne.  Many  methods  of  preparing  the  base 
are  mentioned;  and  B^hanip  s  well-known  process  is 
described  in  detail,  and  illustrated  by  a  drawing.  Amoog 
the  less  generally  koowa  methods,  ttat  of  KtCilMrmiV' w 
mentioned. — 

*'  In  1563,  M.  Kremer  found  that  aniline  might  be  ob- 
tained by  heating  nitro-benzol  with  water  and  ^inc  pdwder 
as  obtained  in  zinc  manufadories,  oxide  of  zinc  being 
formed.  I'ron-)  100  partsofnstro  ben/ol  he  obtained  from  Gi 
to  O5  pans  uf  aniline.  Zinc  powder  being  at  the  present 
time  cheap,  this 'method  may  possiUy  M  ccononicadly 
employed." — (P.  17). 

The  author  distinguishes  the  aniline  otl  from  light 

ben/ols  as  KitphaitHiite,  and  that  from  heavy  benzols  ss 
DaranUiuc  ;  and  he  gives  the  following  very  simple 
diredions  for  ascertaining;  their  relative  pcopoiticOS 
roughly  in  any  *;i\  en  sample  of  u.niline  oil. 

"  1  put  100  cubic  centimetres  of  kupbaniline  in  a  ^ass 
retort,  which  I  placed  in  a  bath  of  oil  or  paraffin  hMled 
by  a  lamp.  The  tube  of  the  retort  was  joined  to  a  Liebig's 
condensert  and  at  the  extremity  of  the  ooadensisgtobe  1 
placed  as  receiver  a  graduatra  cylinder  by  i^ch  the 
number  of  cubic  centimetres  of  distillate  could  be  ob- 
served. Of  course  the  condensing  apparatus  was  rap- 
plied  with  cold  water.  Having  placed  a  (iMnBOOMlsrm 
the  iicwk  of  thejretort.'I^began  to  heat. 

"  At  first  some  drops  of  liquid,  consisting  of  beatoit  a 
little  aniline,  and  water,  distilled,  so  that  when  the  mereoi^' 
in  the  thermometer  had  risen  to  18O*  C,  8)  cubic  ceflU* 
metres  had  distilled,  of  which  a}  were  water,  and  tho  te« 
a  mixture  of  benzol  with  a  little  anIKne  and  odorine.  By 
continuing  the  heating  the  oil  distilled  in  large  quantities, 
so  that  when  the  thermometer  had  risen  to  185'.  54  cubic 
centimetres  li.td  distilled  between  iSo  '  and  KS5".  L'p  to 
190".  34  C'.ihic  centimetre-,  distilled,  ^ci  that  the  remaining 
oil  was  only  3'  cubic  centimetres.  Of  course  another 
sample  of  kuphanilinc  oil  will  not  yield  precisely  the  same 
numbers,  hut  they  will  be  at  all  cvetts  dmilar  to  tbOK 
above  mentioned. 

"When  baranillne  is  heated  in  the  same  manner  up  to 

rgo  ".  from  100  cubic  centimetres  of  the  oil  3?  will  be  dis- 
tilled, of  which  two  are  water  and  the  re<;t  .mdine  oil, 
with  a  little  undcconiposed  hen.'ul.  Between  igo  and 
195",  8  cubic  centimetres  distil;  then  up  to  200',  iK; 
from  200°  to  205°,  jQ  ;  I'roiii  J03  to  zm  ,  iq;  from  210' 
to  215°,  7  cubic  centimetres;  5^  remaining  in  the  retort. 

"  Now,  if  weoomppre  the  quantities  of  bolhirfkdiilflii 
at  diflereat  tempentBres»  we  shall  find  a  put  diCMiMe; 
•so  that  by  distOling  in  the  above  BuMnar  itis  aliniili1| 
impossible  to  mistake  a  lni|iiMitfan  for  a  bamttiHb  ttl 
vice  versa." — (P.  27). 


Review  of  ^yAniline  and  its  Derivatives.'"  { 
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By  referring  tg  a  table  ^iven  on  pa^  30,  the  propoftion* 
of  the  two  oils  can  be  inferred.  Chapter  iv.  desis  witb 
Magenta.  It  is  very  looe.  and,  although  one  of  the  most 
iiBporumt  in  tbe  book,  aflbnb  few  pa-ssages  mitabla  for 
q«otation.    To  aome  readers  tbe  foUowing  may  be 


"  Every  aniline  salt  yiulils  magenta  w  hen  heated  w  ith 
pure  anilme  lo  1511  C.  Sulphate  i  (  aniline,  heated  l:i 
Jlw  C,  turns  to  a  \ioIet  blavk,  and  then  yields,  when 
treated  with  water,  a  solution  ot  tsiagcnta.  In  a  similar 
maoner,  hydruchlorate  of  aniline  is  transforrned  into  a 
red  colour,  by  heating  it  dry,  and  mixed  with  aand  or  fluor 
spar,  for  three  botin  to  a  temperature  of  l8d*  C. 

"To  produce  magenta  in  this  manner  on  a  large  ^cale. 
aecording  to  M.  Dclvaux,  one  equivalent  of  l^ydfochlorate 
of  aniline  is  mixed  witb  tenfold  Its  weight  of  eaod,  and 
one  equivalent  of  aniline.  Afker  agitation,  the  mixtare  is 
heated  for  fifteen  honrs,  at  from  tto*  to  120"  C.  or  five  to 

six  hours  to  150',  or  two  to  three  hours  to  180'.  The 

ma'-s  sii  treated  is  tlien  put  Into  1) uiling  water,  bv  •..  liich 
a  Lir^c  i^uantitv  of  ilie  lud  tulour  is  dissulved  out." — 
(>•-  47)- 

The  chapter  concJades  with  an  account  of  leukaniline 
and  cbiysaniline. 

Chapter  V.  bring!  ttS  to  aniline  blue  and  violet.  The 
methods  of  Pentin  and  Church,  Koechlin,  Bcchamp, 

Crosslcy,  Bcales  and  Klrknian.  I'hiUip'-,  itc,  are  described, 
and  aftcrwardi  the  niucli  t:iu:c  impnrtant  processes  in 
h  the  colour  is  obtained  by  the  alteration  of  salts  of 
rusaniline.  The  following  remarks  upon  Hofmann's 
violet  will  be  found  interesting : — 

"  The  iodide  of  methyl,  amyl,  propyl,  or  capryl,  may  be 
used  instead  of  tbe  iodideof  ethyl  in  the  above pTOoetS,  and 
instead  of  iodine,  bromine  may  lie  used.  Tbe  newvlotethas 
a  richer  colour,  and  its  sbaoes  are  brighter,  than  those  of 
the  coramoB  aniline  violet.  It  was  at  first  m,inura(5hired 
by  the  firm  of  Simpson,  Maule,  and  Nicholson,  to  whom 
the  patentee  sold  his  privilege.  So<  n  after,  a  Geiinan 
manufadlurinK  chemist,  Mr.  Rudolph  Knosp,  ol"  Statt^ard, 
began  to  make  this  violet,  and  it  is  now  made  by  every 
continental  manufaduring  chemist.  When  dry  it  has  a 
splendid  metallic  lastK.  It  is  sold  also  under  oe  name  of 
/trimnia. 

"  In  the  manvla^^ure  of  Hofmann's  violet  on  the  large 
scale,  the  proportion  of  iodide  of  ethyl  is  consider- 
ably diminidieil,  in  order  to  save  the  expenie  of  the 
iodine.  Aoeocding  to  my  own  teaearchM,  i«  p«rts  <■>( 
iodide  of  ethyl  are  strffident  to  transform  t6  parts  of 
magenta  into  Hofmann's  vtolet. 

"  It  is  remarkable  that  German  chemi»i;^  did  not  at  first 
snuceed  m  jirodueinr;  the  blue  sliai!es  of  \iuiet,  which  are 
SO  easily  ubtained  in  trt^iand,  and  the  bluish  shades  could 
only  be  produced  by  usin^-  iodide  of  methvl  instead  of 
iodide  of  ethyl.  This  interesting  point  iseasily  explained, 
for  the  methyl  substitute  formed  by  using  iodide  or  methyl 
is  of  an  intensely  blue  colour.  It  was  not  necessary  for 
Engluh  chemists  to  make  a  dire&  use  of  this  methyl 
comwMtnd,  since  at  the  exorbitant  price  of  alcohol  the 
much  cheaper  methyl-alcohol  was  always  used  in  EngL-md 
to  dissolve  the  magenta  and  to  render  it  capable  of  trans- 
formation."— (P.  71). 

The  four  next  chapters  are  occupied  r<  -.pe(:tively  u  i;h 
green,  black,  yellow,  and  brown  dyes,  and  would  yield 
many  quotations  if  we  could  spare  room  for  them.  Lastly, 
chapter  X.  ^ives  some  dire&ions  for  the  determination  of 
tbe  tinAonal  power  and  intensity  of  the  aniline  colours, 
together  with  a  short  account  of  Pahl'.*;  method  of  dis- 
ttnguishing  aniline  colours  from  one  another,  and  fmn 
similnr  colours  when  00  the  textile  fabric,  by  means  of 
strong  and  dilute  hydrochloric  acid. 

The  Exhibition  Report  is  erowdecl  with  intercstint/ 
laatter  from  bci^inninj;  to  cud,  and  our  only  di^cuUy 
is  to  know  where  tu  clioose  uur  quutations.  WsSSlc^t 

the  loUowing  pasftages  almost  at  random : — 


^  "  In  France  three  millions  of  tons  of  coat  are  carbon* 
ised  annually  to  supply  c<^  for  metallurgical  purposes 
When  the  process  of  MM.  Faawda  and  Knab  is  more 
genetally  adopted  there  will  be  colleAed  from  this  115 
or  130  millions  of  kilogrammes  of  tar,  which  would  yield 
2  or  3  millions  of  kilogrammes  of  light  hydrocarbons.  It 
tlien-fiire  be  predicted  that  the  prl^ e  of  bL n/i d s  \vi  11 


ma 


fall  still  riMre.  and  t.'iat  consequently  the  tobt  id' culuiuiiig 
matters  derived  ir.'in  it  will  be  reduced.  These  prices 
arc  at  thi-  present  time  from  70  to  tio  centimes  the  kilo- 
fjramme  for  ben.  1  1  ;  in  1862  it  was  worth  3  or  4  francs 
the  Lilof^ramme.  Aniline,  which  then  cost  from  12  to  iS 
francs,  is  no.',  worth  2'25  francs,  or  3"5  francs  at  the 
maxinmiti.  Crystallised  hydrochlorate  of  roaaniiine  has 
fallen  from  250  or  300  francs  to  25  and  30  francs.  The 
blue,  which  was  formerly  sold  at  500  francs,  is  now  oflered 
at  100  francs,  and  inferior  qualities  cost  only  300740 
francs.  These  figures  prove  hi  a  most  convincii^  manner 
the  enormous  progress  realised  by  the  aniline  colour  in- 
dustry since  1862."'- -(P.  104). 

"  Night  Blue — The  term  nitjhf  blue  (bleu  Itimsirc)  is 
given  to  a  blue  entirely  free  fti mi  \  i  ilei,  .ind  which  pre- 
serves its  clear  blue  colour  in  artificial  light.  It  is 
nothing  more  than  a  perfeftly  pure  salt  of  triphenylros- 
aniline.  To  obtain  it  a  good  purified  blue  is  taken,  such 
as  is  given  by  the  preceding  process.  After  sever.1l 
washings  with  warm  alcohol,  the  residue  is  reduced  to 
fine  powder,  dissolved  in  boiline  alcohol,  and  the  soluthm 
filtered.  To  the  dear  liquid  is  added  anunoaiai  or, 
better  still,  an  akohotie  solntion  of  caustic  soda ;  all 
the  blue  is  precipitated  in  the  state  of  base.  When  the 
ammoniacal  or  sodic  alcohol  solution  is  quite  cold,  the 
trlphenylrosanllini-  i-;  eidlested  on  a  filter,  %vashecl  once 
or  twice  with  boilim;  uattir,  and  then  treated  witli  the 
necessary  quantity  of  acid  to  form  a  salt.  It  will  be  seen 
that  this  operation  is  extremely  simple  and  givcH  satis- 
fatSory  results." — (P.  127). 

**  A  dyer,  like  nil  Lithers  of  his  craft  at  that  time,  was 
busily  occupied  experimenting  witb  the  aniline  dyes. 
Amongst  other  thiagi  be  tried  a  reaAion  which  had  been 
descrioed  by  M.  Lauth  at  the  end  of  i86f,  viz.,  that  of 
aldehyd  on  a  sulphuric  solution  of  aniline  red.  In  this 
reaction,  a  substance  is  produced  which  !;ivcs  to  solutions 
an  exticinely  evanescent  blue  cohjur.  M.  Lauth  had 
given  up  all  idea  of  utilising  this  bl.ie  colour  in  practice; 
and  M.  Chcrpin  endeavoured  to  fi\  t!ie  same  colour  on  - 
silk  or  wool  with  similar  want  of  suteess.  His  attempts, 
altliou,.;;!  fruitless,  were  incessantly  renewed,  exhausting 
his  purse,  but  not  his  patience.  One  day,  however,  dis- 
couraged at  the  want  of  success  attend  ir.i;  some  recent 
experiments  on  which  he  had  founded  great  hopes,  he 
was  on  the  point  of  relinquishing  the  attempt  at  conquest 
over  this  fugitive  blue,  when  the  idea  struck  him  to  con- 
fide his  troubles  to  an  old  friend,  a  photographer.  *  A 
trouble  shared  is  a  trouble  halved,'  says  the  proverb ; 
Cherpin  proceeded  to  test  this  saying,  and  experienced 
the  reward  of  his  perseverance  and  hia  confidence  in  the 
consolations  of  friendship.  He  found  his  photographic 
friend,  and  confided  to  him  the  history  of  all  his  hopes, 
his  experiments,  and  lus  fruitless  results. — '  I'ix  the 
blue?'  said  his  friend.  'Is  that  the  only  difticulty  ? 
Why  it's  the  easjcst  thmg  in  the  world!  Have  > ou  tned 
hyposulphite  of  soda  ?" — '  Hyposulphite  of  soda  '  Mon 
Ditu,  no!  Do  you  think  i|  will  fix  my  eohuir  ?"  — •  Of 
course  it  will.  Don't  you  know  that  lu  posulphite  of  soda 
is  the  fixing  jif^ent par  *xetlUiu*,  and  that  when  we  want 
to  iis.  anything  in  photography,  that  is  thesobstaace  we 
always  employ  ?' 

"  Happy  he  who  possesses  fiuth !  Cherpin  tried  hypo- 
sulphite of  soda,  and  his  joy  and  admiration  of  the 
chemical  knowledge  of  his  friend  may  be  imagined  when 

lie  saw  liis  blue  colour  iiietainorphosed  into  a  splendid 
green,  this  time  perfectly  stable.  It  is  scarcely  necessary 
for  us  to  add,  that  the  mode  of  action  of  hyposulphite  of 
soda  in  this  case  is  entirely  different  from  iu  photo- 
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graphic  adion,  and  that  it  would  be  quite  impoutUe  to 
pfedid  the  one  hy  kiiiiv.'i n tSie  uihcr. 

*' This  ancL'iKjti-  cunldina  a  uujral.    It  showti,  iii  uur  j 
opir.ii  ji.  rii  t  ihr     suit  of  chance, — for  that  is  common  to  , 
all  the  \viirlii,  tur  s.i'.ere  is  the  discover)'  to  which  chance  ■ 
has  not  nuirt'  .  t    ss  t MitriVn:;:  J  ?    but  it  shows  the  power 
of  the  will,  the  power  of  perseverance.     Chance  only 
favours  two  kinds  of  persons ;  those  sufficiently  instruded, 
ur  endowed  with  talents  eminent  enough,  to  obt^erve  it, 
to  leize  it,  and  to  profit  by  it ;  and  those  who,  by  patience, 
IMneverance.  and  the  power  of  their  will,  force  it  in  time 
to  become  useful  to  them." — (P.  133). 

■  T!iL-  i;ri  iti  >t  unccrtai:i;\  ;  t  :1  exists  as  to  tnc  chemical 
constiiuiiuiii  ul  aniline  fjreeii.  We  are,  however,  justified 
in  I'.oping  that  tiiis  will  soon  cease  to  be  the  case  ;  auilir.c 
Kft-cn  IS  now  a  commercial  subi>tance,  manufactured  on  a 
large  scale,  and  is  becominj;  more  Jind  more  pure  every 
day.  After  having  presented  to  science  a  problem,  with- 
out furnishing  the  data  necessary  for  its  resolution,  manu- 
(A&ar'me  industry  is  working  to  fill  up  the  np,  and  every- 
thing Tead«  us  to  anticipate  a  succesuui  remilt."*— 
P.  ijfii. 

A  liaal  qui i;.ani:i  itum  the  reporter's  introduction  will 
form  an  ap;irupri.;te  termination  to  our  notice  of  this 
record  of  some  oi  the  most  striking  gifts  of  science  to 
civilisation  which  the  woild  has  ever  witnessed  : — 

"  Thus,  rosaniline  has  become  the  parent  of  a  whole 
series  of  colotirSi  and  last  of  all  of  a  green.  The  gamut 
of  colouring  matters  derived  from  aniline  is  no%vcompIetc  ; 
we  have  fed,  orange,  yellow,  green,  blue,  indigo,  and 
violet. 

"  Arc  wc  not  justified  in  >.iyirisi  tl.ai  the  manufartiire  of 
artificial  colouring  matters,  in  ^.yat-  i.i'  i':u-  un[-ir(,\ <.  :ncnt-; 
of  which  it  is  yet  capabie,  m  spite  ol  the  discoveries  which 
will  yet  enrich  it,  and  scarcely  ten  years  old,  has  emerged 
from  the  state  of  infancy,  and  become  one  of  the  most 
impoitant  tndiiatrica  of  Ow  age      (P.  100). 


MISCELLANEOUS. 


CORRESPONDENCE. 


CORNISH  MINERALS— WOODWARDITE. 


To  tht  Editor  of  the  Cktmica  Ntvs. 

Sir,— As  tliere  will  be  no  meeting  of  the  Chemical  Society 
for  some  months,  will  you  allow  me  to  lay  a  few  words 
in  your  columns  with  reference  to  the  recent  discussion 

on  VVoodv\ardite  ? 

I  much  regret  my  un.ivoidable absence  from  the  meeting 
;it  \\  hicli  my  "  M  me:  nKigical  notices"  were  read. 
The  rpcakers,  who  appe.ir  to  have  criticised  somewhat 
adversely  my  views  as  to  the  rank  of  Woodwardite  as  a 
species,  do  not  seem  to  have  read  my  original  paper  on 
that  fubjed.  In  the  examination  of  this  mineral,  as  well 
as  of  others  which  I  have  descrilwd,  cveiy  possible  pre- 
caution has  been  taken  to  secure  an  accurate  result. 
Really  distind  specimens  have  been  analysed,  their 
physical  charavlers  have  been  rainittely  ascertained  and  de- 

SCril)L-d,  and  tl-.i-li  nuuli's  nf  nci  iirrftuc  bm-n  studied, 

as  tdf  as  pi avt»<.ablc.    As  1  have  ahvi\s  t.i»:f:i,  in  de- 
scribing new  minerals,   the   very  obvious  precautions 
suggested  by  my  critics,  their  critici&m  is  inappropriate. — 
I  Mil,  Ac.t 

A.  li.  Church. 

The  Uasd,  Corawall, 
Jslygth.  iltt. 


*  "  Dr.  Quesnevillc  iiifortns  ui  ihmt  since  the  publication  of  thi»  re- 
foil  MM.  (jifAiil  and  dc  Laire  have  ubtairtcd  aniline  (.'rctn  ia  tbo 
tyttalUied  stale,  giviii(  the  mm  brilliant  lesuhs  in  dyeing." 


Demonstratorship  of  Chemistry,  Kin^s  College, 
London. — The  post  lately  vacant  by  the  resignation  of 
Dr.  Edmund  Cook,  who  leaves  for  India,  has  been  filled 
up  by  the  appointment  of  Mr.  J.  T.  Bottomley,  M.A.,  of 

Queen's  University,  Ireland. 

Testimonial  to  Mr.  Thomas  Hall.  Within  the  last 
few  days  a  complnnentary  ccriitic.iic,  handsomely 
engrossed  on  parchment,  has  been  presented  to  Mr. 
Thomas  Hall,  in  recognition  of  his  services  in  the  cacse 
of  scientific  education.  The  signatures  appended  to  the 
document  are  chiefly  those  of  Mr.  H.^U's  pai>t  pupils  who 
h.i\  e  identified  themaehes  with  the  medical  and  chemical 
juufessions.  The  text  Is  as  follows : — 

•'  London,  May  im,  i-<  v 

"We,  the  undersigned  ^J.'^^t  pupds  of  Mr.  Thouiaa  Hill, 
B.A.,  1  .C  S  ,  have  much  pleasure  in  recording  our  high 
sense  of  the  pra^ical  value  of  the  system  of  scientific 
instruAion  inaugurated  twenty-one  years  ago  at  the  City 
of  London  School.  Conscious  of  ttic  direct  benefits 
have  ourselves  derived  iri)ni  attenditu;  Mr.  Hall's  ledores 
on  chemistiy  and  other  branches  of  experimental  science 
—many  of  us  having,  indeed,  adopted  a  scientific  pro- 
fession in  coinaeqaence  of  such  early  traiaini^we  gladly 
avail  ourselves  of  the  privilege  of  offering  testimony  to 
the  :  i:cce*s  v.  hich  has  attended  the  efforts  of  our  lirM 
tcaclicr,  and  (if  eertilying  to  the  high  qualifications  which 
that  gentleman  has  bruuf^ht  id  bear  upon  the  diltu>iiuii 
of  scicntirtc  knowledge.  The  progress  made  by  his  pup;U 
since  the  study  of  chemistry,  has  been  extended  so  as  to 
become  a  branch  of  general  education  in  the  Cit}'  of 
London  School,  is  such  as  to  warrant  the  assertion  that 
Mr.  Hall's  eflorts  have  kept  pace  with  the  increased 
demands  of  a  larger  number  of  pupils. 
"(Signed) 

"W.  H.  Perliin,  F.K.S..  Sudbury,  Middlesex:  John 
Spiller,  l'".C.S..  Assistant  Chemist  ;n  the  War  Dep.irt- 
ment ;  Wm.  Thorpe,  jun.,  r.C.S.,  Rivers  Corarat«ston 
Laboratory;  C.  W.  Heaton,  F.C.S.,  i'rofessor  of  Chemistry 
in  Charing  Cross  Hospital ;  Edmund  A.  Cook,  Ph.D., 
F.C.S.,  Demonstrator  of  Chemistry  in  King's  Coll<^, 
London ;  W.  H.  Deering,  Chemical  Department,  WmI- 
wich  ;  Tbmnas  Bloxan,  P.C.S.f  Ledurer  on  Science, 
Cheltenham  College ;  Wm.  Cawthome  Unwin,  B.Sc^ 
A.  Inst.  C.E.,  Homerton ;  J.  James  Ridge,  B.A.,  B.Sc.. 
L.R.C.P..  M.R.C.S.E.,  Lundun  ;  William  Spiller.  F.C.S., 
AiJa»  Chemical  W  orks,  Loatiuii ;  James  Crail.,  Ro>'a! 
College  of  Science,  Dublin;  Henry  Matthews,  1  .C.^.. 
Analytical  Chemist,  60,  Gower  Street,  London  ;  Edward 
Divers,  M.D.,  F.C.S.,  Lenurer  on  Chemistry  under  the 
Committee  of  Council  of  Education  in  Ireland,  and  Lec 
turer  on  Chemistry  at  the  Albert  Veterinary  College. 
London  ;  J  as.  T.  Drown,  F.C.S.,  Chemical  Works,  Grten- 
ford  Green :  Thomas  Dale,  M.A.,  Fellow  of  Trinity 
College  and  Examiner  in  Applied  Science  in  the  Univer- 
sity of  Cambridge ;  EdmiitM  Ledger,  B.A.  Lond.,  M.A. 
Cantab,  Reaor  of  St.  Peter's,  Duxlord ;  T.  S.  Aldis,  B.A.. 
Mathematical  Master,  Elizabeth  College,  Guernsey ; 
Fredeiick  Jas.  M,  l'at;e.  Ivnyal  Schuol  of  Mines,  London; 
Augustus  Constable  M.ivl-.ur\',  As.-.oc:ate  ul  the  Royal 
School  of  .Mines,  B.Sc.  l.ond  ,  M.K.C.S  ,  Ac,  and  Resident 
Medical  Ofiicer  and  Secretary  to  the  Chelsea,  Bromptoa. 
and  Ueigrave  Dispensary;  Alexander  Fedlcr,  Laboratory, 
Royal  institution  of  Great  Britain  ;  .\ugustus  A.  Wood. 
F.C.S.,  Associate  of  King's  College,  London  ;  P^snk 
Clowes,  Koyal  College  of  Chemiaoy,  London." 
Legislation  and  Adulteration.— One  of  the*meaa«cs 

still  bcfure  P.irlianicr.t  is  a  bill  v. liich  proposes  to  reader 
penal  the  adulteration  of  artic  les  of  food,  drink,  or  medi- 
cine. Every  person  who  shall  adulterate  or  order  adulter- 
ation to  be  prafti.sed  is  to  be  lined  on  being  convifted, 
and  imprisoned  for  a  second  ofTence.    The  vendor  who 

knowingly  sells  an  article  with  which  anything  injurious 
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to bcdth  ha»  been  mixed,  or  %vhu  sells  as  pure  an  adul- 
tented  article,  is  to  be  fined  on  conviction,  .md  for  a 
gecoTf!  oMfiice  exposed  by  advcrtisrment.  X'cstrics  .ind 
dilUi&a  boards  are  to  appoint  salaried  analysts  and  in- 
^edon;  pordusers  of  any  article  may  demaud  an 
Malms  OB  pqnneot  of  a  fee  of  one  to  five  shillings ;  and 
convifted  pefwa*  kawe  the  right  of  appeal  to  quarter 
Mttioos  or  a  superior  court.  The  o\^e&  is  laudable,  but 
ibe  mrawire  would  pnrfiabljrprove  iaoperative.  How  can 
the  adulterator  be  caught  at  his  work  ?  Who  can  prove 
tint  the  vendor  of  an  impure  article  is  cof^nisant  of  the 
adulteration  ?  Why  limit  punishment  to  those  who 
adulterate  with  materials  injurious  to  health  ?  Why  not 
imprison  the  man  who  steals  money  from  our  pockets, 
and  keeps  health  from  our  children  by  selling  water  at 
the  price  of  milk,  or  starch  for  aruns,roat  ?  Why  permit 
a  dishonest  tradesman  to  sell  any  quantity  of  adulterated 
H0ds>8O  long  as  he  does  not  say  they  are  pure  ?  Then 
the  appointment  of  analysts  is  to  be  left  to  vestries  and 
boards  composed  for  the  most  part  of  men  engaged  in 
faosinesa — ixiea,therefore,  whose  inteieat  lies  in  the  opposite 
direAion.  And  what  purchaser  will  care  to  proaecute, 
when,  having  already  contributed  by  rate  to  the  salaries 
of  special  officers,  he  must  pay  a  special  fee,  attend  at 
petty  sessions,  and  probalily  a^ain  at  (|uarter  sessions  or 
a  superior  court  ?  If  this  bill  became  law  it  is  to  be 
feared  that  the  sole  etTecl  would  be  that  dishonest  people 
would  thereby  be  instruded  in  the  art  ot'  adulterating 
goods  according  to  Act  of  Parliament,  and  the  public  be 
prevented  from  prosecuting  by  the  expense  and  trouble 
attending  the  process.  We  cannot  doubt  that  a  fitf  better 
owasore  might  be  framed  if  competent  men  were  con* 
nilted>^~£jif]^ms> 
[The  bill  has,  we  believe,  been  abandoned. — Ed.  C.A'.] 

Preparation  of  Thallium  from  the  Liquors  of  the 
White  Vitriol  Works  and  Lead  Mines  at  the  Lower 
Hnita*— Atthe  Herrog-Julius  Works,  near  Ranunelsberg, 
Diuuswicki  ocean  a  mineral  rich  in  zinc  and  lead  ore 
(n^dct  of  ^  metals) ;  after  having  been  once  roasted, 
tUaonfi  lixiviated  with  water,  yielding  a  aotntion  of 
white  vitriol,  .sulphate  of  zinc,  of  1-441  specific 
gravity  at  24'  C.  This  liquor,  of  which  thousands  ol 
hundredweights  are  to  be  had,  is  so  rich  in  thallium, 
that,  according  to  Bunscn,  this  metal  may  be  obtained 


from  the  liquor  by  the  pound  weights.  The  follc)wing 
represents  the  composition  in  100  parts  of  this  fluid  : — 

Sotphsteof  sine   31740 

„       protoxide  of  manganeee  8*^0 

„       magnesia    0717 

„       potash   0-581 

„       cadmium    0*536 

,,         soda    o'44^ 

protoxide  of  iron  . .    ..  o'jSG 

„        copper   ..    *   0-2R5 

H        lime           «•    >.    t.  0-075 

„       alumina  » .  0-060 

ii       lead   0-008 

„       lithia    trace 

ArseniouB  acid  ..   trace 

Oxide  of  antimony  .,  trace 

Phosphoric  acid   trace 

Chloride  of  thallinm   ohiso 

Hydrated  sulphuric  add   0*119 

Hydrochloric  acid    o'oog 

Water   66-761 


loo-ooo 

According  to  Bunsen,  thallium  is  best  obtained  from 
this  liquor  by  precipitating,  by  means  of  metallic  zinc 
immersed  in  the  liquor,  the  metals  copper,  cadmium, 
and  thallium,  jointly.  The  metallic  spongy  mixture  thus 
obtained  is  rapidly  washed— first  with  water,  by  beingplaced 
in  a  bag  made  of  woollen  fabric;  next,  some  sulphuric 
acid  is  added  to  the  wash-water,  wheidiy  the  meuls 
tfediam  and  cudmium  get  disao^ve^  w^li  evolution  of 


hydrogen,  while  copper  is  left  untouched  ;  from  the  acid 
solution  so  fibtained  thallntm  is  precipitated,  by  means  of 
iodide  Hi'  ]-u;assium,  as  a  pi:rf  yellow  iodide,  which  is 
further  purified  by  washing  and  by  decantatinn  :  from  the 
remaining  liquor  cadmium  is  precipitated  in  thv  Metallic 
state  by  zinc.  One  cubic  metre  of  the  above  liquid  yields 
in  a  few  days  6-4  Iiilos.  of  spongy  metallic  precipitate,  con- 
taining 4*2  kilos,  cadmium,  i-6kilos.  copper,  and  o'6  kilo, 
tballitem,  ^4  kilos,  of  metallic  sine  becoming  dissolved. 
The  solution  of  cadmium  and  thallium  in  sulphuric  acid 
yields,  on  addition  of  0-5  kilo,  iodide  of  potassium,  0  97 
kilns,  of  :ii;lidi.-  i  f  tl.;il!ium.  Thallium  may  be  precipitated 
from  the  sulpliuuL  .ic^d  solution  by  means  of  chlorides, 
but  in  so  doing  a  not  inconsiderable  quantity  of  the  metal 
is  retained  by  the  cadmium.  The  thallium  may  be 
diredly  obtained  from  the  tlrst  liquor  at  once  by  precipita- 
tion with  iodide  of  potassium,  provided  previously  a 
suHicient  quantity  of  hyposulphite  of  soda  be  added  to 
keep  the  copper  in  solution  ;  the  appliotion,  however,  of 
this  latter  method  interferes  with  the  objeA  for  which  the 
liquor  is  prepared,  vis.,  the  making  of  siilphate  of  zinc. — 
Polyt.  CtntfolH^  1888,  No.  10. 
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C.  CiP.M  r.v.  "  Kr  rarthf'.  rn  the  Quinone  Group.  On  the  Additim 
Products  ci|  ihc  Ainmatu;  CiimpouniK."  C.  (i.  WHCBLSa, " On  the 
Behaviour  <>l  Oil  of  Turpentine  iiid  Camphor  towards  Hjrpocllloraa* 
Anhydride."  O  J.\cobsen,  "  On  the  Sulpho-acida  of  the  IMfner*  of 
Cumol."  A.  W.  MoFMANN,  "  Turtlicr  Kcstarches  on  a  new  Serie.*  of 
Homoloijues  of  Hydrocyanic  Acid.'  W.  llrsN i riLKo,  "Note 
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Irolyws  of  Succinic  .Acid. "  H.  ("iAi„  "  l•ie^carches  on  the  Aftion  of 
Chloride  nf  Cyanogen  on  Zinc  Kthyl. '  I'l  vkm,  "  An  Improved  Fur- 
nace for  the  Manulatture  of  Soda."  I.eTiiNiMiEK,  "On  Geranoaiae, 
a  amr  Red  Oye  derived  from  kosaniline." 

Journal  fur  I'raktischt  Chcmit.  , 
April.  iM>.H. 

H.  RiTTHAirstN.  "  On  Vegetable  Caaein  or  Lcpiimin  "  A.  Kknk- 
ooTT,  "Further  Expvi ^rncnt:.  on  the  Alkaline  I\t.»:iiTn  of  '.omo 
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Gaa  on  certain  Cheniieal  Sabstance*.  On  the  U«e  of  Anlimony  ai  a 
Substitute  for  Carbon  in  Voltaic  llattcHcs.  On  a  Liqui^l  i  t  the 
!■  lcOrci-(!r;Mi\ition  of  I'latinum  on  Corp"^'  Or*''",  r.timan  SiKr-,  ,V_. 
A  Mclhiid  .>f  Preparing  >finc  lor  receiving  a  Coat  of  Paint.  On  the 
INe  of  a  DecoAion  M  Qaillaya  Baric  for  BlOTriii(  Soap  B«hhl««  for 
Phjiiical  i:xperiment«."  On  the  Preparation  of  a  Green  Oxide  of 
Chromium.  On  the  Use  of  Soluttona  of  Shell-lac  and  Dammar  Resin 
for  Producing  Spotted  or  Black  Pharaoh'a  Serpents.  On  the  Prepara- 
tion of  Paper  for  ProducinR  the  I-iic»ork  known  ax  '  Japanese  Lifiht- 
ninR.'  .\  Simplp  Pioccss  for  Hrcparintt  a  Chemitallv  I'ure  Oxygen 
Gas."  H.  Hi.AsiwMz  and  I'.  IliMifmiEHOtR,  '  On  the  Decom. 
poaitiMOf  Oil  of  Turpentine  at  a  Ked  Heat." 
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"  On  the  Methods  used  in  La  Plata  for  PreservineMcat  for  Export 
to  Europe."  DeBRAv,  "Oa  socpe  Apfantoa  «■  Ptpcmmi  fosndaJ 
on  the  Dialyais  of  Gaaea." 

Dinglcf^  PclyUchmsekn  JwriMf. 
April.  iW'S. 

A.  Unoerer,  "On  the  Vse  of  Strontia  and  of  Amrtionla  in  tlie 
ManufaAure  of  Soda."  Stockhakut,  "  On  the  Treatment  uf  Bran 
witih^|dffP<liloric  Acid  sa^  Qo^s  fKlhs  Maaateftan  oC  Fcwtf  for 
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PATEHTS. 


Ccamnnicated  by  Mr.  VAiaKAM,  F.C^  Patent  Asent,54,  Chancery 
Laiw,W.C. 

ORANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MONTHS. 

ii}8.  W.  E.  Ccific  WetlitiRton  Street,  Middlmx,  "A  new 
cbcmical  prodaft  xpplicahlc  to  the  ricctric.tl  pile  and  to  Other  wir- 
horn    1>.  Km n Jet.  PjsMge  dci  PclltC* 
Kc'Jries,  Pjh;s.  — Pctitii'H  r.    t:''; ■'.  April  i,-, 

(  \V  K.  I.akc.  S-utfi.  iTii  t  n  Huildir::',.  Chancrry  I-anc,  "  An 
improved  mode  o(,  and  apparatus  lor  generating  na,  Mi  miline 
the  tame  with  ataiocplwrie  air  tof  hMting  aad  tllumiiuuiit(  pntrpMM/' 
—A  communicatioii  from  J.  T.  Rich,  Pbiladelpliia,  Penn,,  U.S.A.— 

t^->4.  J.  Dal-ilir.  and  J.  I'iukln.  Con^;lctiMi,  "A  new  or  impmved 
material  fur  enamelling  irun,  !io  as  to  prctcnt  corraaion  and  incruita- 
tiaB."— <9>  tW8. 

X911.  A.  L.  Plcuiy,  Botton,  Maaa.,  U.S.A..  "  Improvement* 
in  the  me«w  of;  ma  ■ppanttm  far,  treatine  nid  ftod  ailver 
ores,  and  in  vtlUiniK  tlm  pradaaa  rentting  tlMrdraa.*^Jiiae  it, 
1868. 

1931.  C.  Hnmfrey,  Suffolk  Grnvc,  Siiu'.hM.i: I.  Surrey,  "Improve- 
ment* in  the  preparation  of  a  flexible  cump<iunit  applicable  to  water- 
fTDohng  and  other  purposes." 

i93<>.  W.  Yates,  I>ukc  Street,  Weaimin^iicr,  "  Imprmrmienta  in 
the  furnacri  tn  hr  unciI  in  metallurgical  operations." 

1940.  K.  MaUter.  Pall  Mall.  "  An  improved  suxtniB  or  moipoimd 
for  cteanini;  y.\ii\ ci  and  oihcr  at  tiuTe^." 

t<)44-  V-  l-ishcr,  Grusven'  r  Park,  Cambrrwell,  Surrey.  "  An  im- 
proved tonic  cifcrvericing  drink."    June  I  i,  jiSri**. 

[ijlt.  \V.  C.  Sill.xr,  C  rnhill.  London;  (i.  Sillar.  GranKC  R'nid, 
I  pjiri  Nfirwii.^d  ;  and  G  W.  Winner,  Cimherwcll.  Suury,  "  lni|iiovc- 
ments  in  deodorising  and  punfyinc  sewage,  and  maJcing  manure  there- 
ftofn."— June  is.  186$. 

1970.  J.  C.  walker,  Surrey  Street.  Strand,  Middlaan.  "An  im- 
proved baking  powder  to  be  employed  in  too  traatmant  c»f  four 
in  the  manuMtttfo  of  brtad  and  other  farinaeeou  food."— Jane  17. 
1868. 

NOTICES  TO  PROCEED. 

555.  W.  Perkins.  Ru^^cll  Piatt,  Fit.rrity  Square,  Middlesex,  and 
G.  O.  Tandy,  Anerlv  K'. 111.  I'cn-.c.  Suiiev.  "An  inipruvci!  r'tpar-i- 
tion  or  compvuna  applitabLe  lor  inhulating  electric  c«nduct<nH. 
and  for  aiich  parpoaCS  aa  india-rubber  and  other  vuicanisablc  gums  are 
appHcaNe."— Petition  recorded  I-'cbruarv  ih,  i)i6H. 

^*>V  W.  Wtldon,  Park  Villa  Wtut  llill.  Hii;hi;atc.  MiddlcNcx, 
"  Iniprtiveiiicnl!,  rclatint:  prim.irily  to  lln-  tnaniiUctuic  t)(  chlorine  by 
means  of  rcgencr.itcd  <>)^ules  of  mangancac,  but  partly  applicable  also 
In  nihcr  purpobcs.  bring  improvemanta  in  tb«  daccMBpoaition  of  clilo< 
rine  residues  in  t  he  perunidation  nf  oxfdea  of  HMneancae  recovered 
therefrom,  in  the  treatment  of  a  hye-produdt  of  the  drcnmpo^ition  of 
thOK  residues,  in  the  acparation  ol  sulphuric  acid  and  other  impurities 
from  the  h>iiri>chlo?ic  acid  employed,  and  in  apparatus  and  arrange- 
ments for  /.time  of  these  purpo^e^.'■ --l-cbruary  *o,  1868. 

68».  J.  Gjrrn.  Middle'ibrouKh.  Vorkthirc.  "  Improvementa  in  the 
Bianufa^lure  of  cast  steel  and  homoKencous  iron,  and  in  ftimaccs  appli- 
cable Ihercti)."— l-ebruary  ji,  i>/>S. 

1)8).  K.  Vif^nier,  Fowkea  Buildinfi,  London,  "  InproveiBanlB  in 
dittiliinK  and  redtifyittf  tfidts,  snd  fai  apparatus  empk^red  tharein."— 
March  as,  1B68. 

1891,  C  W.Siamsnt.  Craat  Goavfa  Slraai.  Waaiminatar,  **  Im- 
piwaaMMain  the  namilMtam  of  caal  alael,  and  in  furaacaa  and 
animtaa  enploycd  tor  that  ywiMBc.'— Juna  to,  tUS. 


110TES  AND  QUERIES. 


commercial  grey  sulphide  of  antimony,  or  metallic  antimony,  it  can  b* 
done  aa  follows  :— Mix  the  finely-pulvcris«d  and  weighed  substua 
with  a  little  sulphur,  and  digest  in  a  solution  of  protosulphidc  of 
potassium:  the  mass  dissolves,  generally  leaving  a  black  rcsni'ie, 
consistinp  of  a  mixture  of  sislphnies  ol  lead,  iron,  and  copper,  which 
must  be  filtered  off  and  examined  separately.  The  liquid  is  mixeil 
and  dicested  with  a  targe  excess  of  water  saturated  with  sulphutos* 
acid,  then  heated  and  kept  in  ebullition  till  two-thirds  of  the  water  bu 
boiled  away  and  there  is  no  smell  of  sulphurous  acid.  Sulphide 
uf  antimony  will  be  pNclpitaiod,  and  from  tha  filtrate  from  thia  ihs 
arsenic  may  be  prcciptoted  by  a  streainirfaalphBwtlad  hidimaagw. 

— 1-.  WoHLtK. 

Separation  of  Bismuth  from  other  Metals.— The  b«»t  war  to 
separate  hi>mulh  from  other  mcul.i  i-.  I>ascil  on  the  Uti  lha!  when  a 
hiijV'  r|uanlily  of  v,  airr  i .  aiUlcd  Id  it-.  .  ■.•n  mivtd  with  hvirfr-KMi  ^ 
acid  a  completely  inriiiluhle  prccipilau-  of  oxychlunde  of  biimut!> 
(sBiaOj,  Bi2Cl3l  is  obtained,  which  may  eithar  he  waiKbcd  as  such  or 
reduced  to  the  metallic  stale  by  fusion  with  cjrnAida  Olpotasaium.  To 
separate  bismuth  from  lead  add  t  i  the  concentrated  solution. )uM 
cnoufih  bvdiochliiric  acid  to  precipitate  all  the  chl'iridr  i  f  leal  but 
so  that  a  few  drops  of  water  do  not  render  the  liquid' turbid.  Thta 
add  dilute  sulphuric  acid,  the  alow  adlion  of  wllicll  is  haatanadlgr oc- 
casional aeitation ;  finally  after  having  added  alcohol  and  weU  miiai 
the  w  hole  by  renewed  aqitation  allow  the  inlphate  of  h  ad  to  depntil. 
This  precipitate  is  to  be  filtered  and  washed,  first  with  alcohol  e<*- 
taininc  a  few  drops  of  hydrochloric  aud,  and  then  with  pure  akoboL 
The  bi  -muth  may  be  precipitated  in  the  filUMe  Iqr  dillMii 
large  quantity  of  water.— I'.  WoHi-tit. 


Sulphur.— I  would  be  clad  to  know  at  what  lemperalure  sulphu- 
retted hydrogen,  aiven  oomn  the  cracker  in  which  sulphato  of  am- 
monia ia  sal  tod,  ifpaiaed  into  a  long  flue,  will  deposit  fts  salphur-if 
iiwill  so  deposit  it ;  and  how  much  sulphur  escapes  from  tooo  lbs. 
vitriol,  Sp.  Gr.  1740?— Qubkist. 

Potato  Powder. — First  get  the  potati>es  well  washed,  then  slice 
them,  and  af'.rr  this  submit  them  for  Mime-  time,  while  placed  on 
hurdles  made  of  m  ickcr-work.  to  steam  nf  a  pressure  of  from  (our  to  five 
atmospheres,  or  aiatjr  to  aeventy-ftve  pounda  pressnro  psr  s^uara 
inch  -,  this  haa  the  elfta  o(  very  rapidly  boilinf;  the  potatoes  without 
causing  them  to  lo<>r<e  in  fjor.d  ritiality.  .After  fhix  the  hurdles  contain- 
ing them  arc  place  i  in  a  room  thriii:i;h  vihijh  dry  air,  havinif;  a 
temperature  of  at  leant  from  jo  to  45"  C.  is  forced  by  means  of  a  fan- 
blasl  1  this  rapidly  dries  the  potatoes,  and  if  it  be  desired  to  reduce 
them  to  powder,  it  might  be  easily  accompliahed  by  first  stronKly 
compressing  them  so  s»  to  fonn  solid  cubet  or  cirlinden,  and  10 
aubmit  these  to  the  aaion  of  ratp-mills,  simitar  to  those  tat  use  to 
grind  snufT  from  tobacco. 

'Separation  of  Arsenic  and  Ami inony.— An  accurate  method  of 
separating  these  two  bodies  is  founded  on  the  fa^  that  recently  precipi- 
tated aulphide  of  arsenic  is  soluble  in  bisulphite  of  potash,  while  sul- 
pUds  of  antimony  is  insoluble.  If,  for  example,  we  have  to  aaalyaa 


TO  CORRESPONDENTS. 


/  .'.jiir.Vv  wi iim  as  follows : — "ThoptHpose  of  ni>   Icf.ri  i  s  •  ^  t-^j 
your  kind  :tdvice  as  til  w  hether  it  would  be  possible  for  ine  to  ubtain 
a  situation  where  i;heir.i<.try  ia  taught  or  practised,  and  where  I  iVfftl 
Cain  my  li\  in^;  and  kaiii  the  art,  and  ultimately  become  a  praftKal 
chemi- 1  '    If  0,  where  had  I  bet  apply  '    I  am  very  little  acquainted 
with  the  chcmiijal  world,  but  ,1111  nlcnsely  attached  to  the  sc.riu.e  »rd 
art.    Had  i  plenty  of  means  t  suppose  I  would  have  but  little  trouble 
in  gaining  my  hanft^  desire.  I  mean  I  night  be  trained  in  a  schssl 
or  college  of  chemistry;  but  thia  is  not  my  lot,  I  mutt  werii  la|via 
r-y  liv  in^v  I  ;— 'uv  that  for  a  perJu'verinR  mind  there  are  few  thin^iB- 
pn.Mij.i    :  1 '  ri-iore  encoiiraije  my -.elf  that.  althiiu}:h  mi'nryle»»,  I  NUiy 
yet  Kai".  hy  hard  «  orkinc,  the  position  1  lonR  for.  I  am  l\renty-nnc)'Can 
of  at:c,  have  been  cnga^'cd  for  last  two  yean  as  a  dispenser,  &c  ,  to  a 
nui^con,  during  which  lime  I  have  devoted  almost  all  my  spare  biaa 
to  tne  study  of  chemistry,  and  hav«  gotup  the  elements  <M  organic  and 
inorganic  chemistry,  chemical  philosophy,  and  chemical  analysis.  I 
am  reallv  anxious,  -eeinc  that  in  my  prc^nt  employment  I  can  nc»rr 
s.il.  My  mv  .imnit-i'a     it  \viu  wiK  'u-  '.o  km    .is  :i*  siist  rt  >oLr  an 
in  your  next  number  o>  the  Ciii.uical  Nlws,  statini;  the  place  »here 
I  had  beat  apply,  and  my  advantages  and  praopcA  in  the  same  I  abaP 
feel  estremeiy  obli|M-"— ^'e  cannot  lake  tbefcsponsibility  otadviiiac 
on  thin  suhicct.   Scientific  chemistry,  as  an  amtMcment  for  leiwire 
houis,  h.is  r«  riva!.  hut  it  is  the  wor;  t  trade  yOtt  can  cboOSe.    If  aUo 
you  have  a  definite  objcA  in  vieu-  some  manafaAory  or  trade  in 
which  chemistry  can  be  made  available— you  will  do  well  to  persevere 
in  its  study.   Uut  having  too  money  or  prospers,  and  being  under  the 
necessity  of  »«rorking  for  a  livinR.  w  e  can  pive  you  no  hope  of  getting 
on.   Chemistry  11  not  yet  remunerated  sufficiently  for  it  to  be  wertE 
any  one'N  while  to  take  to  it  a*  a  tr.Mlc,    t'nfortunalrly  its  fascinations 
are  such  that  hundreds  are  tempted  ii>  rn;rr  upon  its  '■tciy  with  ih' 
expectation  of  being  able  to  earn  a  living  at  it.   A  very  small  cumber 
Kucceed.  but  the  majority  acldonjat  as  mnch  as  would  satisfy  a  re- 
tipeciable  mechanic  or  derfc.    WMB  an  oppdtttfflent  ia  advertised 
which  u  ill  bring  in  ,Ctoo  a  year,  there  are  100  applicants  ;  and  one  is 
which  the  expenses  of  the  ofBce  are  expcAed  to  exceed  th« income  i» 
even  sought  alter,  if  it  is  likely  to  prove  a  stepping  atone  to  something 
better. 

F,  J.  R.  iGUugiy»).—A  letter  to  the  gentleman,  addressed  to  oar 

office,  will  be  forwarded.  Lehmann's  Physiological  Chemiitry  mi!' 
give  you  the  analyse^  ■  ■■.!  require.    Sec  also  Watts's  Dictionan  . 

An  lcui€. —  Vim  ought  not  to  require  a  frecaiag  mixture.  One  oi 
the  best  mixtures  consists  of  equal  psrta  at  nitrate  of  ammoaia  and 
water.  When  dissolved  a  great  reduAion  of  temperature  tains  plac*. 
IKe  a  preliminary  mixture  to  cool  do«n  the  nitrate  of  ammonia, 
w  ater,  and  ves-nels  you  intend  to  employ  in  the  aftual  upmallisi.  and 
the  tcmjittature  obtained  will  be  correspondingly  tower. 

y/jyiii  i.ix.— It  IS  quite  true.  Professor  C!.  ;ti.Ii  %  (  apcr  on  the  ot- 
currence  of  arsenic  in  a  potable  water,  habitually  used  for  every 
pwpoaalif  thainhabtinniaofasillafa  in  Cumberiand.  will  bcfonad 
at  paga  tif  of  our  second  vnluma. 

rowimuiiiiVaficiiu  Aar/  been  rtctivrd  from  W.  W.  Abbot  i»-ith  en. 
closure!;  Professor  Church  fwilh  enclosure);  T.  CraKam,  F.B  &. 
t»ith  enclosure)  ;  Dr.  Divers;  G.  F.  Rodwcil ;  W.  llro«n  'mih  eo- 
clo&uie);  H.  Seward;  J.  Trehame;  A.  H.  Norlhc  Ic  ;  E.  t>«ens  ; 
W.  Archer  (with  enclosure);  J.  .\ttiield  (with  eocloaurei ,  W.  Little  ; 
F.  I.  Rowan;  Dr.  F.  C.  Calvert.  F.R.S.  (»ilb  eacloaaeef:  V.  J. 
Kay-Shottleworth  ;  W.  Briggs  ;  J.Nimmo;  G.^WlEcclcs  :5aaicg. 
Deacon.  &  Co- ;  J.  l,i\r-irv;C,  Dixnn;  C.  F.J.  lord:  ]  H  "Ir  j. 
H  l-reeman  (With  ciic;i>^ i  rr  1 ;  E.  P.  II.  Vaughan  ;  I  ai.  i  -  ,V  Co. 
(with  cncloaore) ;  H.  Haillkcrci  Longnums  A  Co;  Or. 
Spiller  (with  eadoaure):  I.  GfMmmd:  J.  J.  Vg 
cloaarc);  and  H.  R.  Williams. 
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ON    f^OME  or 

THE    CONSTITUENTS  (II    COAL  GAS.' 
A  Ixauce  by  Dt,  ODLINC,  F.R.S  ,  F.C.S.,  Ac,  bc/utc  the  Uritish 


EvWk  •incc  the  French  Kxhibition  of  last  year  there  has 
turn  mock  public  talk  and  discussion  about  th«  decline 
cf  Eagliih  acientific  maBofadum,  etpecially  in  relation 
to  Umm  of  tho  Coatiaent.  It  ha*  oeen  asserted  very 
boUHf  tlut  we  In  this  country— ^here  gas  lighting  took 
iff  oricin,  where  the  first  locomotive  ran,  and  where  some 
of  the  earliest  and  greatest  successes  of  the  ciciftric  tele- 
graph have  been  achieved — an-  not  making  sucli  a  (U-jn  e 
of  progress  in  ncientific  manuiat^tures  a*  coiuluuMtal 
nations  are.  Xriw,  wlicther  this  be  the  or  not — and 
for  inv  own  part  I  am  by  no  mean*  cii>.|i<>st  i  to  admit  it  as 
a  f.id — ^the  circumstance  of  sui  !i  .nn  .illf  »:ati(>n  bcinjj  madf 
is,  I  conceive,  a  warning  to  us  that  we  must  for  the  future 
devote  our  best  energies  and  wisest  consideration  to  the 
development  'of  our  different  scientific  industries.  Now- 
a-daya  the  universal  panacea  for  every  shortcoming  appears 
to  consist  in  the  estabUaliincfit  of  what  ate  called  technical 
schools.  It  is  difficult  Ibrootaideta  to  form  an  exaA  notion 
of  what  k  to  be  the  cfaemAer  and  pmpoae  of  tbeae  technical 
aehoola,  tat  prcveleiit  opfnion,  aa  I  uodeiataB^,  it,  is 
somethfng  of  tkia  Uad.  HitVeito  ottr  mode  of  teaching 
young  men  the  busineas  of  their  fntore  lives  has  been 
altogether  wrong,  and  we  mu  t  at  once  restut  to  nn 
entirely  different  system.  InstoaH  of  (ettin^  tliLin  Itmn 
their  business  at  fadtories  when-  work  is  done  for  a  profit 
— where  it  is  done  in  the  only  \\:iy  .n  whicli  it  tan  be 
done  on  a  iarge  scale,  and  for  useful  purposes — they  are 
to  learn  thoir  hasinrss  at  spiT"al  st  bonis.  u  luTC  all  '.vorkis 
to  be  done  solelv  or  priinarilv  with  a  \ic\v  to  c<i\ication. 
Henceforward,  instead  of  ga<i  managers  learning  the 
business  of  gas  manufa^ure  at  adual  gas  works,  they  are 
to  atttdy  at  model  gaa-works  ;  metallurgists  at  model 
amdtiag'^rks  ;  and  mechanists  at  model  foundries  and 
workahopa.  Now,  in  common  with  many  of  my  acientific 
friends,  and  more  especially  Or.  Williamaon,  who  baa 
devoted  mud)  valuable  thought  to  the  atihfeft,  I  vcntnie  to 
diewnt  very  atrongly  ftom  these  views.  I  hold,  and  I 
think  you  will  agree  with  me,  that  the  only  place  in  the 
world  where  you  can  learn  to  make  gas  properly  is  in  an 
aftiial  j^as-  fartory,  and  the  only  place  'a  here  you  can  learn 
li)  make  and  work  iron  properlv  is  at  S[>:iie  artii  U  iron- 
works. Uiit  '.uth  rOtl.^iil  to  SL:e:iLe  tlu-  c.ise  ;s  \i-ry 
different  ;  and  instrarl  of  loiindinL';  technical  sci'.ools  to 
teach  nianiilattiirinj;  art,  1  !u:lie\e  it  would  be  of  much 
greater  advantage  to  make  the  principles  of  sdcnte  a  far 
more  prominent  suNecl  of  study  at  our  ordinary  schools. 
BO  that  when  young  men  enter  upon  their  work  as  manu- 
faAoma,  they  may  be  able  to  apply  to  their  rcspetflive 
businesses  the  exiiift  scientific  principles  which  they  will 
have  acquired  the  attidy  of  abstrad  science  elsewhere. 
Let  adeiice,  then,  be  teu^t  In  schools,  and  the  applica- 
tioa  of  aclence  in  worka  condoded  on  ordinary  comflMfdal 
principle!!. 

These  remarks  are  preliminarj'  to  what  I  have  to  say  to 
j-ou  this  c'.  ening.  I  do  not  come  here  pretending  to  teach 
you  how  to  makf  or  ptin'fv  f».T!,  for  yn«,i  know  th.Tt  mtirh 
better  than  I  ilo  ;  ln;t,  inasmuch  as  ;;,)s  rr.ak-.n;;  is  vtnir 
business,  and  cheiui<ilr)-  is  nune.  I  want  to  tell  )uu  a  little 
about  the  mere  chemistry  of  your  manufafttire,  and 
possibly  throw  out  a  hint  or  two  that  you  may  be  able 
pra^ically  to  apply.  I  wish  to  point  out  to  you  the  purely 
chemical  qualities  of  some  of  the  bodies  with  whicli  you 

*  RsVtialcd,  Igr  pers^aiioii,  flwoi  the  J'wvaal  ^Qm  LigkHng. 


ate  dealing,  leaving  yoa  to  make  tiie  application  of  the 
knowledge,  as  you  are  so  well  able  to  do.  And,  even  m 
this  limited  matter.  I  .an  [  LiCL-d  it.  c  ntidcrable  difficulty,  * 
for  I  find  that  my  .'^riend.  Dr.  Lctl  t  hv,  has  gone  pretty 
nearly  owv  the  v.-holc  of  the  L-round  ;:i  husprcvious  lociureii 
to  you.  I  h.i'.  e  read  lour  of  tlit>i»c  iiaures,  and  certainly 
with  a  great  deal  of  profit,  but  I  cannot  say  altogether 
with  ple.Ture,  f  ir  it  is  not  a  pleasant  thing  to  find  that, 
it  not  .I'i.  at  Ic-.ist  the  tKici  [;lun',3  have  been  already 
plucked  from  the  tree.  1  can  only  attempt,  therefore,  to 
go  a  little  more  into  chemical  detail  than  Dr.  Letheby 
h  is  dane  with  regard  to  some  of  the  principal  constiltienta 
I  .li  gas,  and  1  purpose  confining  my  attention  almost 
cxwUisively  to  those  constituents  which  do  not  contribute 
very  largely  to  its  illaminatiag  power. 

The  first  of  thcM.'  to  which  I  will  direft  your  attention 
is  hydrogen.  Hydrogen  is  an  important  constituent  of 
ordinary  coal  pas.  and  its  proportion  varies  very  consider 
ably  in  gases  of  di^'ercnt  manufailure.  It  ranges  from  n 
to  50  per  cent,  and  more  fret/.untly  a:i;'Lo\iin.-aes  to  the 
higher  than  to  the  lower  ciu.Aiiiity.  In  ordLnaiv  London 
gas  the  propnriidii  is  usually  about  .pi  pi .--  cert.  llyJio 
<ien  i;as  is  i  h.ir.icti  risfd  hv  its  burnini^  witij  an  almrtst  lit' 
visible  !l."inLe.  I  jiave  In  .-c  .t  irt  i,t  the  burning  gas,  iuil. 
un^e^s  I  inirod.ice  uuo  the  tiame  a  piece  of  platmuni 
wire,  I  douhi  \iiv  ni'icl;  whether  those  gentlemen  who 
are  sitting  at  a  distance  can  distinguish  it ;  and,  even  with 
the  piece  of  platinum  inserted,  the  fiame  is  scarcely  visible. 

In  addition  to  the  non-luminosity  of  its  flame,  hydrogen 
is  ver>-  interesting,  for  this  reason,  that  it  is  the  only  con- 
stituent of  coal  gaa  which,  whether  burned  at  a  high  or 
a  low  tenpefatttie,  with  excess  or  deficit  of  air,  yjelm  the 
same  pfoaaA  of  eonhnation.  I  want  (o  you  an 
illostration  of  the-  mode  of  bumtng  hydrogen  at  a  low 
temperature,  and  that  I  can  readily  do  by  bringini,'  into 
contadl  with  the  pure  gas  as  it  issues  from  the  jet  a  piece 
of  platinum  sponge  mixed  with  a  considerable  jiroportion 
lit  clay,  (.'n  btinj;in'^-  this  into  contact  v,  ;ih  the  hydrogen, 
you  see  that  the  ball  of  jdatinum  clay  soon  becomes  i'eeblv 
red  hot.  Under  these  cire r.t-ist.inces  a  sniall  portion  only 
of  the  issu:n^^  hydroijen  is  bclni:  hwrned,  but  that  small 
puriion  so  butned  IS  l  eir.i;  as  completciy  converted  into 
water  as  it  would  be  in  tlie  oxyhydrogcn  blowpipe.  At 
present  the  platinum  ball,  though  very  hot — just  below  a 
dull  red  heat — is  not  sufticientlv  hot  to  inflame  the  hydro- 
gen. In  order  to  effetik  the  in^ammation  we  nuist  bring 
the  light  of  a  flame  into  contad  with  the  gas,  when  it  at 
once  takes  fire,  aa  you  pereeive.  Thia  is  the  only  point 
upon  whidi  I  have  to  Mfer  any  remark  on  the  aoqea  of 
hydrogen — via.,  that  it  may  be  bamett  at  a  high  or  low 
temperature,  with  flame  or  without,  but  the  produd  of 
combustion  is  always  the  same, — vi«.,  water. 

The  next  constituent  of  coal  gas  to  w.hicli  I  sh.ill 
refer  is  marsh  eas.  the  no-t  abandunt.  indeed,  of  all  the 
constituents.  ll  form  ;  f;enerall\  from  ?o  to  60  ]ier  cent 
by  volume,  and  bums  with  pale  lvim;:uivis  ilanie.  VVc 
have  here  some  marsh  gas,  ihou(i;h  not  quite  pure,  and 
you  ob,sei\e  that  it  burns  with  a  yellowish  flame,  having 
but  a  slight  luminosity.  I  now  want  to  give  you  an 
illustration  of  the  mode  of  burning  this  gas  at  a  low  tem- 
petatnrc.  In  this  case,  instead  of  employing  platiaom 
sponge.  I  ahall  employ  a  piece  of  platinum  nil.  There  is. 
you  percei\-e.  a  very  considerable  degree  of  heat  prodoeed 
during  the  operation,  but  not  safikient  to  inflame  the 
marsh  gas,  although  the  platinirai  foil  becomes  distinctlv 
red  hot.  Now,  when  marsh  gas  is  burned  thoroughly,  it 
yields  prodttds  which  consist  almost  entirely  of  carbonic 
acid  and  water ;  but  when  it  burns  in  this  w  ay  it  gives  rise 
to  ill-defined  produds,  which  have  an  acid'  rcndlion.  .a 
dit.agrceablc  smell,  i\nd  a  power  ut  reducing  certain 
metallic  salts.  It  is  of  vcrj- i^eat  importance  in  burning 
coal  pft"?  that  you  should  i;et  .is  thorough  a  i  oml  istson 
as  possible.  Iiecause  all  these  h  d;  burned  products  liavo  an 
offensi\e  smell,  and  it  is  to  iheir  presence  that  the  smell 
uf  artilici.illy-illnminated  rooms  is  due. 

I  will  now  repeat  this  experiment  with  the  platiuu^ 
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foil,  but  instead  of  taking  marsh  pas  I  will  employ  hydro- 
gen, and  you  wilt  see  that  directly  I  bring  the  foii  into 
eooUA  with  it  the  gas  inflames,  the  hydrogen  being  much 
more  easily  set  fire  to  than  the  marsh  gas.  It  is  a 
atriking  property  of  hydrogen,  as  compared  with  marsh 
gas«  that  tbo  degree  of  temperature  which  is  not  sufficient 
to  inflaine  the  latter  mflamea  the  former  veiy  readily  ;  but 
though  this  is  tnie  of  hydrogen  in  a  pure  state,  it  is  not 
If  uc  of  it  when  mixed  with  the  other  constituents  of  coal 
^as.  It  is  sometimes  Kuj^Ljcstcd  that  because  hydroi^en  pas 
s  capable  of  bcinf;  inflamed  at  an  exceedingly  low  tem- 
perature, therefore  its  jtiesence  renders  coal  gas  very  in- 
flammable ;  but  such  is  not  the  case,  for  though  the  coal 
gas  we  have  here  contains  40  per  cent  of  hydrogen  we  mav 
make  this  piece  of  platinum  foil  suspended  over  it  exceed- 
ingly hot,  and  yet  it  will  not  set  fire  to  the  gas ;  whereas 
when  we  were  employing  pure  hydrogen,  even  though  the 
platinum  became  but  iust  visibly  red,  it  was  suScient  to 
mllame  the  gas,  but  diluted  as  the  hydrogen  now  is  to  a 
large  extent  with  tnarsh  ^s,  the  far  more  strongly  heated 
platinum  fails  to  inflame  it. 

And  this  leads  me  to  make  an  observation  or  two  upon 
the  genera!  nature  of  tlame.  I,  who  stand  a  little  above 
the  iroperftttly  burnin:;  coal  gas,  ha\e  the  disadvantage 
of  the  smell  which  arises  durin;^  the  imperfect  combustion. 
Some  of  you  will  remember  that  a  htile  time  ago,  when 
large  massive  iron  burneis  were  employed  for  heating 

Surposes,  they  also  gave  rise  to  a  very  otTensive  smell, 
low,  there  is  an  impression  abroad  that  although  when 
gas  is  burned  with  an  insufficient  supply  of  air  you  do 
not  burn  it  thoroughly,  yet  that  if  you  burn  it  with  an 
eaceia  of  air  yon  cannot  Iktl  to  enedt  its  thoRHigh  com- 
bustion. But  with  all  those  iron  burners  the  gas  was 
burned  with  an  excess  of  air,  and  the  proof  was  that  you 
only  sot  a  blue  non-luminous  flame;  nevertheless  you  did 
not  produce  anything;  like  a  complete  combustion  of  the 
gas  into  carbonic  acid  and  water,  as  evidenced  bv  the 
olVensive  smell  of  the  products  actually  formed.  1  he  same 
thing  frequently  happens  with  tlie  Leslie  burner  when 
used  improperly.  \Vher>  a  rich  gas  is  employed,  and  the 
chimney  is  properly  adapted,  the  combustion  of  the  gas  is 
as  fetfe6l  as  possible  ;  but  this  is  not  the  case  in  burning 
from  a  foot  to  a  foot  and  a  half  per  hour,  when  you  only 
get  a  blue  flame  just  tipped  with  yellow.  Although  the 
gas  is  then  being  burnnl  with  a  large  excess  of  air,  you 
are,  nevertheless,  not  so  thoroughly  burning  the  gas  as 
when  there  is  a  less  proportion  of  air.  We  shall  readily 
see  how  this  must  be  so.  In  every  flame,  you  may  take 
it,  there  is  an  interior  portion  or  cnre,  which  is  the  gas 
itself;  surrounding  that  is  a  mixture  of  air  and  gas  in 
about  the  right  proportion  to  give  a  luminous  flame,  and 
around  that  there  is  an  external  film  of  gas,  with  air  in 
excess.  In  the  intermediate  portion  of  the  flame  the  com- 
bustion is  most  perfect,  though  far  from  complete,  and  the 
temperature  highest.  The  core  of  coal  gas  surrounded  by 
this  intennedtatc  extremely  hot  layer  is  decomposed  by 
the  heat  to  which  it  is  exposed  just  as  it  would  Mdeoom* 
posed  in  a  white  hot  retort.  The  decomposed  gas  is  then 
burned  to  a  more  or  less  complete  extent  in  the  inter> 
mediate  luminous  cODe— never  to  a  complete  extent,  since 
it  is  always  burned  with  a  deficient  iupply  of  air,  being 
separated  from  the  surrounding  air  by  the  e.xtemal  non- 
luminous  film  in  wliich  the  air  is  in  excess.  liiit  even  in 
this  external  film  the  perfctt  combustion  of  the  residual 
^as  is  never  absolutely  achieved,  and  for  several  reasons — 
irst  of  all,  because  the  residua!  gas  is  mixed  up  with  so 
large  a  quantity  of  air  which  icquircs  to  be  heated  to  a 
nueh  higher  temperature  than  the  amount  of  heat  in  the 
lame  is  capable  of  imparting  to  it ;  and,  secondly,  because 
the  residual  gas  and  air  are  also  necessarily  mixed  up 
ivith  the  incombustible  produAs  of  the  gai  that  is  already 
bomt  in  the  luminous  cone.  Acoordingly,  in  the  exterior 
film,  notwithstanding  the  ]ai]gettCCSS  of  air,  the  combus- 
.ion  is  not  complete,  because  of  dM  eooUng  eflleded  by  the 
arge  excess  of  a  r  u  t  because  of  the  duttting  efled  of 
.he  produ&B  of  combustioo. 


CtttincAL  Nswt, 
July  a4.  i86t. 

Now,  it  will  be  found  that  the  complaints  which  arise 
about  the  closeness  of  rooms  heated  by  gas  arise  partly 
from  the  amount  of  steam  produced,  which  makes  tbe 
atmosphere  damp,  and  interferes  with  free  perspiration, 
and  partly  from  the  formation  of  imperfeJaiy  burned 
produds,  since  in  all  lamps  and  candles  the  combustion  is 
never  perfeAed.  There  are  always  SMne  hatf-bomed 
produds  thrown  off  which  give  rise  to  the  ssnse  of  close- 
ness which  is  not  peculiar  to  gas,  but  is  noticed  chiefly 
in  the  case  of  gas,  because  gas  being  the  cheapest  >  '  .1!! 
illuminating  agents,  we  arc  apt  to  bum  it  most  cxUa\^ 
gantly. 

Now,  T  want  to  give  you  some  experimental  illustra- 
tions of  the  nature  of  flame.  Here  I  have  a  fla  'k  ,  wi.ich 
is  supplied  with  coal  gas  from  an  opening  blown  in  its 
side.  At  the  bottom  of  the  tlask  is  an  open  tube  com- 
municating with  the  atmosphere,  and  you  will  find  in  this 
case  that  we  can  barn  atmospheric  air  just  as  well  in  coat 
gas  as  we  can  bum  coal  gas  in  atmospheric  air.  Yon 
see,  in  fad,  that  the  combustion  tahea  pilace  wherever  the 
two  lasers  come  in  contad  with  each  other.  Here  we  are 
burning  the  gas  in  air ;  in  the  other  tfase  we  are  burning 
the  air  in  gas.  In  each  c:.s  >  1  have  in  reality  »  shell  of 
flame,  the  difference  being  that  in  the  one  case  the  air  is 
on  the  outside,  in  the  other  it  is  on  the  inside.  Hy  blow- 
ing gently  into  the  air-tube  you  observe  that  I  am  actually 
able  to  burn  my  own  breath  in  an  atmosphere  of  coal  gas, 
just  as  I  might  burn  a  small  jet  of  coal  gas  in  the  atmo- 
sphere of  my  mouth.  Now,  let  me  give  you  another  illus- 
tration of  the  nature  of  tbe  combustion  of  coal  gas.  We 
have  here  a  cylinder  of  coal  gas,  and  in  it  I  may  bom  any 
highly-oxidised  sak.  I  may  bum.  for  instance,  nitre. 
Nitre  wiR  take  fire  and  bam  in  coal  gas,  just  aa  a.  nnlpbar 
match  will  burn  in  air.  In  this  case  I  am  not  going  to 
burn  nitre,  but  chlorate  of  potassium,  which  is  a  more 
convenient  salt.  I  mr.>;r  il.  -  cl  I;  ru','  Ju  ■.  ii-  l  hot.  Von 
observe  it  docs  not  burn  ^.i  j.','.  .n  lat.  an.  but  directly  I 
introduce  it  into  the  coal  gas  it  bursts  into  flame.  Here, 
again,  it  is  simply  a  question  of  where  the  t\io  reading 
bodies  come  in  contact  with  each  other.  In  ordinary 
circumstances  we  have  the  combustible  match  surrounded 
by  oxygenous  air ;  here  we  have  the  oqrgenale4  sak 
surrounded  by  combustible  gas. 

In  the  Bunsen  burner  air  and  coal  gas  are  mixed  together 
before  their  combustion,  wherebv  we  get  an  almost  solid 
flame  ;  but  even  in  this  burner  the  problem  of  perfeft  com- 
bustion is  not  absolutely  achieved,  nor  is  it  in  the  best 
contrivances  with  which  I  am  acquainted.  I  believe  the 
most  perfecVcombustioii  ptatlically  attainable  takes  place 
in  those  luminous  flames  where  you  do  not,  indeed,  get 
the  maximum  yield  of  light,  but  where  the  gas  is  a  little 
over  burnt  with  produdion  of  a  very  white  flame,  as  in 
some  of  the  dUfcrent  foTBie  of  btttton-bimier,  in  Lcalie'a 
burner,  &c. 

The  next  constituent  of  coal  gas  to  which  I  wish  to  call 

Jrour  attention  is  ammonia.  The  proportion  of  ammonia 
n  I^Hidon  gas  is  very  small.  We  find  that  1  grain  of 
aninionia  in  too  cubic  feet  of  giss  i«  sufficient  to  affed 
turmeric  paper ;  upon  which  ordiosry  London  gas  is 
usually  %v!thout  or  almost  without  adion.  Ammonia  is 
a  very  interesting  substance  to  gas  roanufadurers.  Of  all 
the  common  gases  -j.^-.,  of  all  gases  which  are  not  chemical 
curiosities  -it  is  the  one  most  soluble  in  water.  At  mean 
temperature,  1  cubic  inch  of  water  will  dissulve  -S3  cubic 
inches  of  ammonia,  'i'he  dissolution  of  ammonia  in  water 
takes  place  with  very  great  rapidity.  1  have  here  a  se.ilcd 
glass  lube,  filled  with  ammonia  gas.  On  breaking  the 
end  of  tbe  tube  under  water  coloured  with  red  litmus, 
you  perceive  -that  the  contained  atnmortia  is  absorbed 
in  an  instant,  and  the  tube  immediately  and  completely 
filled  with  the  water,  now  turned  of  a  blue  colour  ny  the 
adion  of  the  amnumla.  Tbia  It  a  very  strildog  espcti* 
mcnt.  It  woidd  seem  at  first  sight  to  warrant  the  notioo 
that,  since  x  cubic  inch  of  water  will  dissolve  783  cubic 
inches  of  ammonia,  and  dissolve  it  at  this  extremely  rapi.j 
rate,  the  removal  of  aouaoaia  from  coal  gas  must  be 
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a  very  easy  problem.  But  such  i«  far  from  being  I 
the  iact.  The  lube  with  which  I  liave  been  experi- 
menting was  completely  full  of  ainnionia,  unmixed 
with  any  other  gas;  but  the  tube  1  now  hold  in  niy  hand 
contains  but  75  per  cent  of  ammonia  gas  mixed  with  35 
per  cent  of  air.  And  you  will  observe  how  very  much 
UKMC  slowly  the  liquid  will  rise  up  in  this  case.  It  makes 
a  veiy  great  difference  in  the  dissolution  of  a  wbetber 
wa  aie  deaUac  with  the  na  itself  uatt  and  tin^, 
or  whether  we  lave  it  dilatM  to  a  certaia  extent  with  air. 
I  now  break  the  point  of  the  tube  under  water,  .md  you 
see  at  what  a  slow  scarcely  noticeable  rate  the  gas  gr.adually 
dissolves,  and  the  water  consequently  rises  in  the  tube  ; 
80  mtich  so,  that  the  complete  solution  of  the  gas  will 
jcircf  ly  be  eltt-cled  by  the  conclusion  of  my  k-^ture. 
liere  you  see  how  great  a  diiTerence  it  makes  whether 
you  arc  dealing  with  ammonia  by  itself,  or  wliether  you 
are  dealing  with  what  is  substantially  ammonia,  but  which 
contains  in  admixture  some  25  per  cent  of  air  or  coal  gas. 
But,  after  all,  in  reference  to  the  dissolution  of  ammonia 
in  water,  the  difference  in  the  rate  of  solution  between  a 
gas  coasiatiiw  entirely  of  ammoaia  and  one  consisting  of 
ammonia  to  tlw  extent  of  75  per  cent  ii  as  nothing  com- 
pared  with  the  diSnence  between  tliit  latter  and  a  gas  of 
which  the  aniAienia  amonnts  to  a  few  per  cents  only,  such 
as  that  with  which  you  have  to  deal 

I  want  to  illustrate  to  you  in  another  way  llie  faifl  that 
the  solubility  in  water  of  a  gas  by  itself,  and  of  the  same 
gas  when  mixed  with  other  gases.  !s  a  very  different  thing. 
In  illustration  of  this,  I  would  call  your  attention  to  the 
difficulty  there  is  in  dissolving  up  from  the  air  substances 
which  by  themselves  are  exceedingly  soluble.  This  is  an 
empty  4  lb.  bottle,  and  into  it  I  am  going  to  put  a  few 
droCMOf  strong  ammonia.  Having  done  this  I  now  introduce 
a  naia  rod  moistened  with  a  little  muriatic  acid,  and  by 
ihia  meana  I  shall  prodnce  an  abundance  of  while  mmee  of 
sal  ammoniac  inside  the  bottle  The  bottle  soon  gets  fall 
of  them.  Now,  sa!  ammoniac  is  a  ver^  soluble  sontance 
indeed  ;  h\it  you  will  obRcrvc  the  difhculty  which  I  have 
in  dissolving  up  these  fumes  of  sal  ammoniac  from  the 
air  in  the  bottle.  I  half  fill  the  bottle  with  water,  whereby, 
as  you  see,  a  good  deal  of  the  fume  is  blown  out ;  never- 
theless, ttiuMi  I  shake  the  bottle  about,  the  remainder 
does  not  disappear.  You  sec  what  a  difficuhy  there  is  in 
dissolving,  not  sal  ammoniac  itself,  but  sal  ammoniac 
when  forming  say  1  per  cent  or  a  half  per  cent  of  air. 
loAMd,  I  have  to  shake  up  the  bottle  very  violently  and 
fcr  some  thne  with  this  laige  excew  of  water,  in  order  to 
get  rid  of  the  fame  altogether.  This  showa  that  the  mere 
pa—agt  of  maj  cm  over  a  coniiderable  extent  of  watery 
snrHftce  will  not  be  sdBeient  to  cause  itaeohibleimiMirities 
to  be  taken  np,  but  that  long  contaft  or  constderable 
agitation  with  the  water  is  required. 

I  will  now  t;/:r  --  m  another  illustration  of  the  same 
difficulty.  I  ivf  hi  re  a  bottle  containing  stron^  ammonia, 
and  here  anot  jy-  r  l  Titaining  sulphuric  acid.  I  he  sulphuric 
acid  is  very  mucli  stronger  than  that  with  which  gas 
minagers  are  in  the  habit  of  washing  their  gas.  It  is  of 
about  the  strength  of  ordinary  brown  acid  ;  nevertheless 
yon  win  see  that  on  blowing  through  the  first  bottle  I  shall 
get  a  current  of  air  charged  with  ammoniacal  vapour,  and 
that,  on  its  passage  through  this  comparatively  Strong 
Milphnric  acid,  tlie  whole  of  the  ammonia  will  not  be 
removed.  You  perceive  that  the  gas  which  has  bubMed 
up  through  ^e  sulphuric  acid  has,  notwithstanding,  the 
property  df  browning  turmeric  paper ;  and  on  passing  it 
for  a  [cw  minutes  through  red  infusion  of  cabbage,  the  red 
colour  of  the  liquid  is  turned  successively  purple,  blue, 
and  finally  green.  The  strongacid,  employed  in  this  way, 
is  quite  powerless  to  remove  from  the  air  the  ammonia 
which  it  has  taken  up  by  its  pat^sage  through  the  solution 
ol  ammonia.  This  shows  how  very  difficult  it  is  some- 
times to  remove  small  proportions  of  ammonia,  not  only 
by  a  substance  like  water,  in  which  it  simply  dissolves, 
but  even  by  sulphuric  acid,  with  which  K  enint  Into 
chemicai  combination.   And  this  ia  truoi  not  onfy  Of 


ammonia,  hut  of  all  other  impurities  of  coal  gas;  when 
thay  are  reduced  to  small  quantities  it  is  most  rlitficiilt  to 
get  rid  of  them  entirely.  1  he  nearly  pure  gas  requires 
to  come  into  most  intimate  contact  with  the  sevcr.il 
absorbent  substances  employed  for  a  considerable  length 
of  time  in  order  to  become  entirely  freed  from  impurity. 

With  regard  to  ammonia,  I  will  show  you  on;  other 
experiment.  Though,  as  1  have  said,  this  gas  is  so  soluble 
that  one  volume  of  water  will  dissolve  783  volumes  of 
ammonia,  nevertheless  it  is  very  readily  removable  from 
water  by  the  agency  of  air,  or  coal  gas,  or,  indeed,  ai^ 
gaseous  substance  whatever.  Accordingly  you  wilt  find 
that  even  the  weakest  solution  of  ammonia  will  give  off 
some  of  its  ammonia  upon  agitation  with  a  con!^iderable 
volume  of  air.  I  will  t.ike  two  4  lb.  bottles,  and  half  till  each 
of  them  with  water.  Into  each  of  these  bottles  I  will  now 
suspend  a  piece  of  ordinary  ri-d  litmus  p.ipcr,  just  damped 
slightly.  The  one  bottle  contams  pure  water,  and  1  do 
not  expeA  to  find  the  paper  in  it  aflfcded  at  all ;  but  to 
the  2  \hft.  of  water  in  the  Other  bottle  I  will  aidd  three 
drops  only  of  solution  of  ammoaia^— of  ammonia  gas 
already  dissolved  in  about  two  diope  of  water-«nd  yet 
this  a  lbs.  of  water  will  not  be  able  to  retain  all  the 
ammonia  and  prevent  its  diffusing  into  the  air.  Upon 
shaking  up  the  botlie,  the  ammonia  diffuses  itself  out  of 
the  water  into  the  air  above  it,  and  in  a  few  minutes  you 
will  see  that  the  litmus  p.^per  i  which  I  now  susjnrnd  in 
the  air  of  the  bottle)  h  is  become  completely  blue,  through 
the  minute  proportion  of  ammonia  in  the  water  having 
partially  escaped  into  the  air  above  it. 

I  will  now  direA>your  attention  to  the  mode  in  which 
ammmonia  combines  with  acids  to  form  salts.  Of  all 
metallic  salts  chloride  of  sodium,  or  common  salt,  is  the 
most  familiar,  and  may  conveniently  be  taken  as  the  type. 

It  consists  of  one  proportion  of  sodium,  having  the  relative 
weight  23,  combined  with  one  proportion  of  chlorine, 
having  the  relative  weight  35.  Writing  each  of  these 
proportions  hy  the  symboh  Na  (natrium)  and  CI 
respectively,  comtr.on  salt  is  expressed  by  the  symbol 
NaCI.  Now,  It  will  be  observed  that  common  salt,  or 
chloride  of  sodium  differs  from  muriatic  acid,  or  chloride 
of  hydrogen,  HCI,  in  the  circumstance  of  its  containing  a 
proportion  of  sodium  having  the  relative  weight  13 
instead  of  a  proportion  of  hydrogen  havinjg  the  relative 
weight  I ;  and  in  a  similar  manner  it  will  be  found  that 
metallic  salts  in  general  are  formed  from  acids  by  the  sub' 
stitution  of  metiufor  the  hydrogen  of  the  add.  Thus, 
when  muriatic  acid  is  neutralised  with  caustic  soda, 
NaHO,  common  salt  is  produced  by  the  following 
leaAion 

H  Cl  +  Na  HO  =  NaCl  +  H  HO. 

We  begin  with  chloride  of  hydrogen,  and  end  with 
chloride  of  sc»dium. 
But  the  formation  and  constitution  of  ammonia  saltr 

are  very  different.  In  order  to  make  sal  ammoniac,  01 
chloride  of  ammonium,  T  do  not  replace  the  hydrogen  01 

the  acid  by  aiiv  melaliic  substii:iLt:  Aliatever.  but  1  com 
bine  the  entire  acid,  hydrogen  and  ail,  with  ammonia, 

thus;— 

HCl  +  NH^^NHjHCl. 

And  similarlv  with  regard  to  the  sulphate,  nitrate, 
oaalate,  and  other  salts  of  ammonia,  they  are  all  of  them 
constituted  of  the  original  hydrogen  acid,  or  hydrated  arid 
combined  directly  with  ammonia. 

But  salts  of  ammonia  present  a  very  remarkable  rest  ni 
blance  in  many  of  their  properties  to  ordmar.  metallic 
salts,  more  particularly  to  salts  of  potassium,  and  in  a  leg 
degree  to  s.iUs  of  sodium.  Hence,  some  chemists  arc  dii> 
posed  to  regard  ammonia  salts  really  containin(» 
metal  not  a  sm'.plc  metal  like  sodium,  but  a  coiiipoun' 
metal  formed  by  ihe  union  of  the  ammonia  with  the  liydrc 
gen  of  the  acid.  .Accordingly  they  represent  sal  ammonia 
not  by  the  formula  NHj  licl,  but,  instead,  by  the  formal 
(NH4)  CI ;  and  they  call  it  not  muriate  or  hydncblorat 
of  ammonia,  but,  instead,  cUotidr  of  ammonium.  Nov 
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also  to  be  heated  «p  to  «lie  atniM 

contribute  nothiBg  to  the  aition  or  the  tempentare. 
Moreover,  when  burning  in  oxygen,  the  jet  of  ammonia  i« 
at  any  given  instnnt  in  contact  with  five  times  as  much 
oxygen  r.s  v.  hen  burninp;  in  air.  1  tan  <^i\  <:  you  anothci 
illusir.itiun  of  the  combustibility  of  antnionia  gas  in  a 
somiwhat  <iil:crt  nt  form.  I  take  a  Florence  flask,  and 
into  It  I  j^our  a  httle  strmif;  solution  of  ammonia.  I  now 
place  over  the  strong  ammonia  a  coil  of  platinum  wire, 
which  is  fint  heatea  just  to  redness.  You  perceive  that 
the  platinum  wire  exposed  to  the  ammonia  continuea  to 
glow  for  a  conaiderable  time ;  and  if  I  now  past  into  tkt 
§u  ft  rapid  atraan  of  oqrgen,  ignition  oi  th»  wiic  become* 
more  intense  by  fcaaon  of  am  ditnical  combiaation 
taking  place  between  the  ammonia  and  oxygen,  and  in  a 
minute  or  two  it  becomes  M>  hot  as  to  inflame  and  explode 
the  mixture  of  j;.ises. 

The  funics  rim.iining  in  the  flask  are  an  evidence  o^ 
the  oxidation  which  has  taken  place,  not  only  of  the  hydro- 
gen of  the  atnmuni.i  into  water,  but  of  its  nitrogen  into 
nitrous  or  nitric  acid.  Tins  is  an  important  f.idt  with 
regard  to  thi-  cotabustion  of  ammonia,  for  we  shall  tind, 
when  gpeakisg  of  sulphur  in  gas,  that  this  sulphur  is 
oxidised  by  burning  into  sulphurous  acid  only,  which« 
when  sufficiently  diluted,  is  a  very  innocent  talMtallCe  { 
whereas  if  considerable  portions  of  ammonia  are  present 
in  the  baming  gas,  the  ammonin  in  bunting  yields  different 
oxides  of  nitrogen,  which  ttMt  a  MOtial  cMyciitfoB  of  tto 
sulphurous  acid  into  sulphuric  add.  In  burning  ammonia, 
tlii  ti,  find  that  tl'.c  hydrogen  of  the  ammonia  unites 
vviih  oxygen  lu  form  water,  whereas  the  nitrogf  n  of  the 
ammonia  i.s  partially  liberated  in  a  free  state  aR  nitrogen 
gas,  and  partly  transformed  into  nitrous  acid.  Accord- 
ingly, we  alwa\  s  get  by  the  combustion  of  ammonia  a 
certain  amount  of  nitrous  acid,  which  acts  as  a  powerful 
oxidising  agent.  In  ordinary  purified  gas,  however,  the 
proportion  of  ammonia  is  so  exceedingly  minute — in  most 
cases  insufficient  to  affeA  turmeric  paper  at  all — that  thia 
point  respefting  ita  pfodnas  of  combustion  is  not  of  any 
praftical  mtereat.  There  it  one  other  mode  of  bumiog 
ammonia  to  which  I  will  direft  yoat  attention  for  an 
instant,  which  has  a  more  praAlcal  bearing.  Althoogh 
ammoni.i  v.  ill  rrol  burn  in  air  by  itself,  it  will  burn  in  air 
if  mi.Mjd  w  ith  some  other  inflammable  gas.  I  am  here 
burning;  sonic  hydrogen  g.is,  and  now,  in.'.iead  of  burning 
it  directly,  I  will  first  p.TSS  it  through  strong  ammonia, 
when  you  per.  eive  that  the  size  of  the  fiame  is  sery  much 
increased,  and  its  appearance  entirely  altered  from  the 
considerable  combustion  of  the  ammonia  which  the  hydro- 
gen has  taken  up.  You  see,  therefore,  that  in  removing 
the  ammonia  from  jowr  gasyou  do  really  remove  a  ceoi- 
bustible,  and  even  to  some  extent  a  luminiieroaa  «oa* 
stitnent  of  the  gas. 

No%v,  a  word  or  two  with  f^prd  to  another  coaatjCvent 
of  coal  gas— viz.,  carbonic  Oxide.  Carbonic  oxide  exleta 
in  ordinary  co.tI  C[a8  to  a  comparatively  small  extent,  the 
proportion  varying  from  5  to  about  15  per  cent,  rhi;;  gas 
is  chara(fleriscd  by  its  burning  with  a  feebly  luminous  but 
decidedly  blue  flame.  I  have  here  some  of  it  in  a  holder, 
and  you  see  the  clear  blue  flume  by  which  its  combustion 
is  charadterised.  We  will  now  substitute  for  the  glass  tube 
an  ordinary  burner;  but  though  I  am  using  the  largi-st 
sized  bai's-wing,  I  am  able  to  get  but  a  very  small  dame, 
carbonic  oxide  being  a  gas  which  is  very  soon  burned  out. 
Now,  although  carbonic  oxide  exists  to  the  extent  of  from 
«  to  15  per  cent  in  erdinaiy  coal  it  exists  to  a  nmcb 
larger  percentage  in  the  gns  that »  produced  by  peaaiiig 
steam  over  ignited  coke.  You  will  remember  that  at  one 
time  there  Nvas  a  prnjevi  for  making  illuminating  gas  by 
means  of  stean;  j^.tssfd  over  coke.  The  gas  so  produced 
has  itself  no  illuDunatiriL;  power,  but  we  may  give  it  an 
illuminating  power  by  burning  with  it  some  luminifcrous 
hydrocarbon,  such  as  benzol,  or  by  introducing  into  its 
Hame  a  coil  of  platinum  wire.  Here  we  have  a  U  tube 
cont,-iining  pumice  and  benzol,  and  we  will  now  paM 

thnw^'^  it  some  of  thia  carbonk  oxide  gas.  Yon  tm 


tiiefe  is  one  very  striking  property  of  amnumiacal  salts 

which,  so  far  as  it  goes,  is  strongly  in  favour  of  this  view 
•—which  really  seems  to  show  that  ammonia  can  unite 
with  the  hydrogen  of  muriatic  acid  to  form  a  compound 

metal. 

riie  evidence  is  uf  this  k::i:]  :  Mi-tc;uy,  wIkJi  is  the 
only  melai  existing  in  the  iii|uiu  state  at  ordinary  tem- 
peratures, is  capable  of  uniting  with  many  other  metals, 
but  with  no  other  bodies  than  metals,  to  form  semi-liquid 
or  pasty  alloys,  which  are  called  amalgams.  Gold  and 
silver,  indeed,  are  usually  extradted  from  their  respe&ive 
ores  by  the  process  of  amalgamation.  The  piceioas 
metals  ate  irst  diaeolved  in  mercury;  the  excess  of 
mercury  is  then  strained  or  squeezed  off,  and  the  soft  or 
pasty  am.ilgam  submitted  to  distillation.  Now,  when 
fbloride  uf  sodium  is  decomposed  by  the  galvanic  battery, 
chlorine  is  liberated  at  one  pole  and  metallic  sodium  at 
the  other,  and  il  ilu;,  other  ptile  be  fomied  of  a  drop  of 
);iercur\',  the  sodium,  as  it  is  ^et  free,  is  t.ikcn  up  by  the 
drop  ui  mercury  to  form  sodium  amalgam,  bimiiarly, 
when  chloride  of  ammonium  is  decomposed  by  the 
galvanic  battery,  chlorine  is  liberated  at  the  one  pole, 
while  there  is  formed  at  the  other,  in  presence  of  a  drop  of 
meicary,  an  abundant  amalgam,  which  consists  of  nothing 
but  mercury,  ammonia,  and  hydrogen.  Now,  since 
■malgaaia  are  formed  only  by  the  union  of  mercury  with 
metals,  the  produAion  of  an  ammonium  amalgam  is  some 
evidence  tJiat  its  constituents,  ammonia  and  hydrogen,  are 
contained  in  the  amalgam  in  the  form  of  a  compound 
mct.l. 

I  .tm  ablo  to  produce  tlui  aiamoaium  im,ilgarii  in  another 
form,  and  to  show  it  you  on  a  somewhat  large  scale.  I 
have  here  some  sodium  amalgam  already  prepared  by 
dissolving  metallic  sodium  in  heated  mercury,  and  if  I 
now  pour  this  amalgam  into  a  solution  of  chloride  of 
ammonium,  the  chlorine  leaves  the  latter  salt  to  unite  with 
the  sodium  of  the  amalnm  and  form  chloride  of  sodium, 
vbile  the  ammonium  takee  the  place  of  the  sodium  and 
unkes  with  the  mercnty  to  form  ammonium  amalgain. 
You  see  diredtly  I  pour  in  the  liquid  amalgam  of  sodtum, 
tlie  bulky  pasty  amalgam  uf  ammonium  is  at  once  formed, 
which,  expanding  to  some  hundred  times  its  original  bulk 
from  the  cxoliition  <;f  inter, titial  hydrogen,  speedily  over- 
flows the  vessel.  Act-uiditigly,  ammonia  salts  may  be 
regarded  either  as  dircd  combinations  of  ammonia  1 N  H  jj 
with  the  hydratcd  acids,  puch  as  hydrochloric  acid  tUCll, 
sulphuric  acid  (irS'J^i,  tV^.;  or  as  derivative!  of  the 
several  acids  through  a  replacement  of  their  hydrogen  by 
the  compound  metal  ammonium  (NH^).  Which  of  these 
views  is  most  corre<fl  must  be  regarded  as  an  open  question. 
Some  fads  are  in  favour  of  the  one  view,  and  some  the 
fittber. ,  Most  chemists  are  now  in  the  habit  of  employing 
bieth  modes  of  repreientation  alternatively  in  different 
cases. 

Ammonia  is  a  vcrj'  interesting  body  in  another  rcLition 
altogether.  It  is  cf  .ill  uninflammable  bodies  the  (ine 
which  approaches  nedrei>t  to  being  inflammable.  Here 
we  h.ivc,  in  this  flask,  some  solution  of  ammonia  which, 
upon  being  gently  he.ited,  furnishes  us  with  an  abundant 
supply  of  ammonia  ;;.is.  On  applying,'  .t  light  the  gas 
huros,  as  you  sec,  with  a  pale  green  flame,  but  on  taking 
aivraythe  light  it  ceases  to  burn.  The  heat  produced  by 
Sit  own  combustion  i.s  not  suflicicnt  to  m.iintain  it  in  com- 
bustion, and  it  only  burns  in  contatl  with  the  flame  of 
some  other  body.  Uiit  though  it  will  not  burn  in  air  it 
wilt  bum  in  oxygen  gas,  ana  I  will  no%v  give  >-oo  an  illus- 
tration of  the  combustibility  of  ammonia  in  oxygen  gas. 
On  surrounding  the  jet  of  ammonia  by  a  current  otoxygen 
you  observe  tli.u  it  hun:  -.  I  ni!;;l.i  .1 1 nio~,:  say  brilliantly, 
with  iia  chai.ivicrihtic  grtt.ii.sa  ycilow  llame. 

Why  does  ammonia  burn  so  freely  in  oxygen  ,<^.is  and 
so  difficultly  in  air?  There  are  several  reasons,  trie 
principal  one  being  th.Tt  \\  hen  tl'.c  aivmnjiiia  burns  in  air, 
for  every  one  volume  of  oxygen  which  takes  part  in  the 
afiion,  and  which  has  to  be  heated  up  to  the  temperature 
of  the  flame,  these  are  four  parts  of  nitrogen  which  have  I 
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*hat  it  is  a  very  excellent  pui  .1  1  r»f  the  h>'drocarbon, 
and  ihat  we  thus  get  a  very  lumuious  tlamc,  becatise  car- 
bonic oxide  is  the  gas  which,  for  an  equal  (luantity  of 
oxygen,  gives  out  by  its  combustion  llie  largest  proportion 
i  f  heat, — larger  even  than  hydropen — in  the  proportion  of 
6S  to  57.  Tbe  other  mode  of  giving  illuminating  power 
to  the  originally  non-luminous  Bamct  and  which  teems  to 
tome  etteat  a  considerable  success,  is  by  means  of  a  coil 
of  platinum  wire.  On  holding  this  piece  of  wire  in  the 
flaaae  it  becomes  of  almost  daMliag  whiteness,  and  tatdiates 
Ugbt  abundanthr.  I  mnembcr  once  leeing  a  room  of  the 
Homl  Society  iuattinated  in  tut  manner  for  a  few  beara, 
aaa  I  fHuak  it  la  a  queatfam  wkether  this  steam  gas  may 
not,  after  all,  be  maide  something  of.  VVhen  steam  passes 
over  coke,  the  coke  being  heated  merely  to  dull  redness, 
tlirrr  is  f.:  arcely  any  carbonic  oxide  gas  produced— it  is 
nearly  ail  hydrogen  and  carbonic  acid.  The  kind  of  action 
it  ihmm  in  tlna  equation  :~ 

C+aHaOaCOa-fH,. 
B«t«rlM0««  employ  a  Aill  led  heat  the  ld»d  of  aaion  is 
different.    Under  tboie  drcuMtaacee  we  have  this 
readion 

Ca+3H,0  =  COa+CO  +  H6. 

So  that  after  the  removal  of  the  carbonic  acid  aaa  bv  lime 
these  is  left  a  mixture  of  three  votamee  or  hydrogen 
eef  eeifeoiric  oande.  There  ii  a  gn«t  prtjmttce 
dw  we  of  eatfaottie  onl^  fl«ai  ita  extnaicly 
■I  chara&er.  An  atBMephtfe  ceataMag  ctif  a 
i  of  the  gas  will  prove  WM  to  aoihnile  hmtbtng 
U ;  bat,  inasmuch  as  gas  for  illuminating  purposes  is  meant 
to  be  burned,  and  not  to  be  breathed,  the  question  is  not 
St)  m  jcli  wi'.h  rrtrnrd  to  the  poisonousness  of  the  original 
gas  a«  oi  tiic  pruilucts  of  combustion.  The  amount  of  gas 
that  escapes  into  the  air  unburned  is  SO  iniRJl  that  its 
presence  may  be  safely  disregarded. 

Just  I  ni-  or  two  remarks  with  regard  to  carbonic  acid. 
Carbonic  acid  gas  is  incombustible,  and  it  has  the  property  of 
extinguishing  flame  in  a  very  remarkable  degree.  Further,  a 
very  smaU  prc^rtion  of  carbonic  acid  io  coal  gas  lowers  the 
iUuminatiog  power  of  the  coal-get  Iwae  to  a  great  extent. 
It  is  estimued  that  the  firesence  of  i  per  cent  of  carbonic 
acid  in  coal  gas  wiU  dhninish  the  illuminating  power  of 
Ika  iaoM  by  5  per  oeot  Now,  thie  it  a  very  cotioae 
afeNRBtioa,  and  reqidree  eoaie  Anther  explanraon,  which 
I  think  the  folkwiag  circumstances  m  ay  afford : — Carbonic 
add  gaa  at  a  high  temperature  under^ot  s  decomposition. 
]|k  the  interior  of  any  flame,  carb  rnv.  M-id  ceases  to  be 
carbonic  acid ;  it  is  decomposed  iriLu  cu  bonic  oxide  and 
oxygen,  so  that  in  this  w.iy  2  per  cent  of  carbonic  .acid 
gas  is  equivalent  to  i  per  cent  of  oxygen— or  it  may  be 
said  that  2  per  cent  of  carbonic  acid  is  equivalent  to  5  per 
cent  of  air — and  you  know  that  an  admixture  of  5  per 
cent  of  air  will  lower  the  illuminatint^  power  of  gas  very 
nanch.  In  this  case,  a  combustion  takes  place  partially  in 
the  interior  of  the  Saane,  iatind  of  at  the  surface  only ; 
and  b^  this  interior  combustion  the  luminosity  of  the 
flame  >s  interfered  with,  in  accordance  with  well-known 
pnnciplea.  In  eider  to  obtaia  the  maximam  of  luminosity, 
then,  the  adaUstnre  of  oxygen  ia  the  fonn  of  air  or  of 
cathcoic  aaid  with  the  cold  gaa  dimild  he  aa  little  as 
poe»iMe>  Wtaie  coal  gaa  ieenee  under  a  strong  preisiire. 
It  gets  mixed  up  with  air  to  such  an  extent  that  the  flame  is 
scarcely  more  luminous  than  that  of  a  Bunsen  burner ; 
and,  frtiin  the  dud  nifinsition  of  carbonic  acid  gas  into 
caiUiiii^  oxiiit,  -j.r.1  ux>gen,  the  carbonic  acid  contained  in 
coal  gas  interferes  with  the  luminosity  of  the  flamein  the 
same  way  as  would  an  admixture  of  air. 

Carbonic  acid  may  be  further  considered,  not  only  as  a 
constituent  of  coal  gas,  but  also  as  a  produtt  of  its  com- 
buation.  That  it  is  produced  by  the  combustion  of  coal 
gaa  we  may  readily  ascertain.  If  we  pour  a  little  lime 
water  into  a  flaak  within  which  a  jet  of  coal  gas  has  been 
'  to  bum  §Bg  a  ahoct  time,  the  lime  becomes 
into  .chalh^  If  iia  aheocption  of  the  prodoced 


as  you  perceive.  But  carbonic  acid  gas  is  produced  not 
merely  by  combustion,  but  also  by  respiration.  If  I 
breathe  into  tlus  bottle,  already  containing  a  little  lime 
witer,  yc-j  see  th.at  I  get  at  once  a  deposit  of  chalk  or 
carbonate  of  calcium,  just  as  in  the  la^"  r' , -1:: , i.t 
the  burnitiK  gas-jet.  Here  a  point  of  interest  obviously 
arises  in  the  consideration  of  the  relative  proportions  of 
carbonic  acid  diecharged  into  the  atmosphere  by  the  com- 
bustion  of  gaa  aod  we  leapiratiOB  of  individnstls.  Time 
will  not  allow  me  to  enter  apon  etafiatkial  detaila,  but, 
speaking  roughly.  I  may  say  that  ^  air  aniiad  from 
the  laogi  coataiaa  between  5  aod  4  per  aist  01  carbonic 
add,  and  It  fa  ealcidated  that  one  nan  in  aa  boar  pro- 
duces about  as  much  carbonic  add  gaa  as  a  barner  con- 
suming G  feet  of  coal  gas,  or  aa  two  bomert  consoming 
3  feet  each.  So  that  when  it  i  "  -uc  1  t!:at  any  two 
burners  in  a  room  are  producing  to  much  caibonic  acid 
aa  to  ai£eA  the  atmosphere  injuriously,  you  may  turn 
out  your  neighbour  or  turn  out  the  gas  with  equal  relief, 
seeing  that  he  contributes  quite  as  much  carbonic  acid 
gas  aa  the  couple  of  burners.  Now,  the  ordinary  pro- 
portion of  carbonic  acid  gas  inthcatmo'rphi  re  1  im  ii  r  :i  half 
part  in  a  thousand — it  is  about  '04  per  cent.  The  maxi- 
mum amount  that  has  been  found  in  the  gallery  of  a 
crowded  theatre,  for  instance,  where  it  may  be  assumed 
that  the  atmosphere  is  defiled  to  its  utmost  possible  extent 
both  bgr  the  combuatioo  of  gaa  aad  the  reipinition  of  indi- 
vidoale— each  iadividnal  contilbatlMas  aradt  aa  is  pro- 
duced by  6  feet  of  gaa— has  riwiiya  nuten  short  of  hw  a 
per  cent,  the  highest  deftominMoa  Made  by  Dr.  Roasa* 
amounting  to  -32.  Apparently,  when  the  carbonic  add 
begins  to  accumulate  to  this  extent,  ventilation  tabes 
place  through  crevices  and  por  1  v,  ills  (for  walls  are 
freely  porous  to  the  minute  particles  of  gases)  whereby  the 
proportion  of  carbonic  acid  is  kept  down,  and.  as  I  have 
just  said,  it  has  never  been  known  to  reach  one-half  per  cent. 

Now  this  observation  has  a  very  important  bearing 
upon  some  other  facts,  to  which  I  will  refer  in  a  minute  or 
two ;  but  there  is,  first,  one  other  remark  I  have  to  make 
with  regard  to  carbonic  add  gas.  It  is  a  liqueflable 
gas.  Under  expoaore  to  high  ptetion  aad  lew  tempera- 
ture it  is  converted  into  a  traaapartot  liqaid ;  and,  in  its 
liquid  sute,  it  presenu  a  moat  lamathahle  resemblance  in 


miscible  with  water,  bat  misdble  with  alcolwl  aad  w«. , 

and  they  are  both  of  them  excellent  solvent*  for  ftlts, 

resins,  india-rubber,  &c.  Farther,  in  considering  the 
properties  of  disulphide  of  carbon,  we  shall  find  that  it 
afts  as  an  anhydrous  acid,  combining  directly  with  bases 
to  form  definite  salts,  strictly  comparable  with  the  ordinary 
carbonate  produced  by  the  direift  combination  of  carbonic 
acid  wi«h  baaes. 

(To  b9  coniianed-) 


Dr.  Gustav  TsehanBait  has  read  before  the  Imperial 
Geological  Institute  a  very  complete  account  of  the  gold 
flrinea  of  Transylvania.  It  appears  that  the  precious 
metal  It  found  disseminated  in  dmoat  imperceptible 
particles  In  the  tmdqrtie  foefce  in  the  aavfaans  of  Pblathna 
and  D'Abrud  Banya,  where  it  is  StJIl  WOtbod  bjrthe  AMtt 
primitive  nnethods.  There  are  joofinniKee  orpartttersbipai 
consisting  each  of  three  individuals,  or  thereabouts.  A 
thousand  quintals  of  the  rock  yield  about  8,500  grains  of 
pale  yellow  gold,  which  contain  a  little  silver.  The  rolled 
ti''bri5  of  the -cn,-statline  rocks  fonnd  in  the  valley  of 
I'Aranyos  is  earrfully  washed,  and  yields  about  half  an 
ounce  of  gold  to  31,000  quintals  of  stuff.  This  gold  is 
of  a  deeper  colour  and  contains  k-  .s  f  ilvr-r  They  also 
find  gold  in  a  peculiar  freestone  (Carpathxquts  bcrardft), 
which  is  of  a  pale  colour,  like  that  found  in  the  t  ichyte  . 
The  gold  mines  of  Transylvania  have  been  worked  from 
the  earliest  historic  times,  yet  they  still  furnish  above 
m  tta,  n«>ii4apoia  «n»ually^arli,J.M^^i^.y  ^^^^ 
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ON  NITROOLUC08B. 
By  H.  CAKEY  L£A. 


Ab  nitro|{IacoM  has  been  mach  less  studied  than  its 
congeneric  nitro-substitution  compounds,  pyroxylin, 
xyloidtn,  and  nitroglycerin,  a  few  words  on  its  pre- 
paration and  properties  may  not  be  uninteresting. 

The  aiibBtitution  does  not  take  place  in  sugar  vs  ith  quite 
the  mne  luiUw  aa  with  cellulose  ;  the  acids  need  to  be 
etiongK,  and  tarn  temperature  lower.  The*  Mgar,  more- 
over, aMAm  at  fim  to  diaeolve,  and  then  to  lefMrateoM 
again  wthtiMta  of  afftq^imie,  which,  when  thromi 
into  water  and  freed  oom  the  adhering  add,  heeomet 
nearly  white. 

An  attfmj  t  to  prcp.ir  -  nitroglucosc  by  the  use  of  nitre 
and  sul[)hai-;t  -i^hich  succeeds  RO  well  and  so  easily 

in  thr.  c use  of  cellulose,  failed  almost  wholly  with  sugar. 
Nos  ruure  than  two  or  three  per  cent  of  the  weight  of  the 
sugar  was  obt.nneJ, 

With  sulphuric  and  strong  nitric  acids,  allowed  to  cool 
thoroughly  after  mixing,  the  rca&ion  takes  place  easily, 
and  a  considerable  quantity  of  nitroglucose  is  obtained. 
The  nitric  acid  should  be  as  strong  as  possible,  and  as  the 
acid  of  the  reqaiehe  sttength  ia  not  eaaily  obtained  com- 
mercially, I  have  finnd  an  advantan  in  natng  in  part  the 
Atnring  ^  nli^mic  acid.  Two  llold  ounces  of  fuming 
aolpfaoHc  acid,  two  of  common  enlphuric,  two  of  strong 
nitric  acid,  aa  near  to  1-5  sp  l^i  ar-  can  be  obtained,  gi\-e 
good  results.  The  sugar  is  surrcd  in,  in  the  form  of 
powdi  r,  iii  .a  thin  paste.  The  stirring  is  kept  up,  and  as 
fast  a.  the  nitrof^lucose  separates  in  doughy  masses,  it  is 
rem  jiijii  with  a  spatula  and  thrown  into  cold  water.  A 
further  addition  of  sugar  will  give  more  nitroglucose,  but 
considerably  less  in  proportion  than  the  first  addition.  As 
eoon  aa  possible,  the  nttroslncosc  it  to  be  kneaded  up 
with  C(M  water,  to  get  the  acid  out.  In  one  case,  when 
this  waa  negleded  for  ten  or  fifteen  minutes,  the  nitro- 
glucose passed  to  a  greenish  colour,  and  appasently  was 
nnderiotng  a  coauModng  decomnoaition. 

The  naaoval  oftlie  adhering  acid  ie  much  mate  dificolt 
than  in  the  case  of  pyroxylin,  and  is  an  extremely  dis- 
agreeable operation.  The  acid  pervades  the  whole  of  the 
doughy  mass  so  fully,  that  the  fingers  are  stained  and 
burned  by  it,  nor  can  the  whole  of  the  acid  be  removed 
aatisfa<ftorily  in  this  way.  The  best  means  I  found  was  to 
dissolve  the  crude  nltrogluco.se  in  a  mixture  of  alcohol  and 
ether,  and  then  to  pour  this  into  a  large  quantity  of  cold 
water  with  constant  stirring,  and  violent  agitation  after- 
ward. The  method  ia  not  altogether  satisfaAory,  and 
aeema  to  be  attended  with  some  loss  of  material,  though 
why,  It  is  not  easy  to  see. 

Prepared  in  tliia  way,  nitrogiucoae  is  a  white  lustrous 
body,  which  may  dtM»  annaM  the  doughy  amorphous 
condition  or  the  ciyatallioe,  and  passes  from  one  to  the 
other  with  extreme  ease.  When  first  formed  by  the 
mixed  acids,  it  always  has  th<  df m;!  f  irn;  '1  hat  which 
I  obtained  by  the  use  of  aiisic  a.^J  !>uii>huiic  acid,  was 
crystalline  from  the  first.  When  precipitated  by  water 
from  its  solution  in  alcohol  and  ether,  it  is  doughy  and 
almost  liquid,  and  remains  so  for  a  lOOg  time,  if  tMie  ia 
any  considerable  quantity  of  it. 

The  best  mode  of  preserving  it  appears  to  be  under 
water,  fiy  itanding  tntM  it  nadaallv  hardeni,  and  passes 
■oBMtimca  loa  aooiewbat  hara  awotpnoya  oiaaa,  and  some- 
timee  to  a  granaiar  crystalline  atato*  It  appeaia  to  be 
wholly  inaoluMe  in  water.  A  few  mtnsto  gnuoa  of  the 
ciyetaUioc  fbrm  diftiaed  tbroagh  X3  or  ao  ooneea  of 
water,  did  not  ^nolve  after  many  hoon  itanding.  In  « 
mixture  of  alcohol  and  ether  it  dissolves  as  easily  as  sugar 
in  water,  and  in  such  quantity  as  to  make  the  liquid 
syrupy. 

Its  detonating  properties  ar«  but  slight.  If  it  be  well 
dried  and  •  wMk  b»apfMad»  it  Mapsiei  with  ft 

flash. 


It  has  htm  stated  by  Dr.  V.  If  oneUovea  thai  |ri|att 

diasolved  in  alcohol  and  kept  aoae  time  In  a  warm  jplacc. 

it  undergoes  decomposition,  as  evidenced  hy  the  h&  that 

the  solution  then  gives  an  abundant  precipitate  with 
nitrate  of  silver,  which  at  first  it  did  not  do.  An  experi- 
ment m.ide  in  this  dircrtion  did  not  give  the  rc.sult  thus 
indicated.  A  solution  of  nttroghicosc  in  alcohol,  con- 
taining about  40  grains  to  the  nuivf,  was  placed  in  a 
stoppered  vial,  and  was  kept  in  the  sand  bath  at  a 
temperature  of  about  blood  heat  for  nearly  a  month.  But 
neither  it  nor  a  fresh  solution  gave  a  precipitate  with 
alcoholic  solution  of  nitrate  of  silver.  It  woold  seem 
fnm  this  that  certain  conditions  of  temperatttre  or  other-' 
wha  are  necessary',  in  order  that  this  decompoeition 
should  take  place.— ulmmMM  yeimuU  ^  ScfMMr/ 
May,  1868. 


on;8ciencb  tbachino  in  schools. 

By  OIUffiGB  PARRBR  IIODWBUL,  P.C.8. 


The  subje<?t  of  "Science  Teaching  in  *^.chnols"  is  at 
the  present  time  ret'  i  VI  r.L^  a  (^(tod  deal  t  f  attention,  and 
it  is  undoubtedly  one  of  the  most  prominent  educatiooal 
questions  of  the  day.  The  ordinary  school  curricalam, 
although  sandioned  by  the  usage  of  centuries,  is  aboot  to 
undergo  a  profound  change,  indeed  some  of  our  pohHc 
schooM  liave  already  aitaiitted  innovations  which  aaa 
the  honor  of  the  mom  conservative  mastera.  Thb 
chief  featnta  of  the  aKemalatad  change  ia  tiK  imro- 
dudion  of  the  study  of  at  leaat  two  modeni  hngoagee 
an  1  i  f  natural  science  into  the  usual  school  course. 
Hiihcrto,  science,  if  taught  at  all,  has  been  considcre<t 
a  supplementary-  subject,  like  music  or  Ita::.in,  to  be 
taken  up  or  not  ai  the  option  of  the  pupil  ;  :i5  a 
necessary  consequence  of  this  :io  tp^^cial  portion  of 
the  school  hours  has  be«a  allotted  to  science  teaching, 
and  none  of  the  ordinary  studies  have  been  omitted  or 
abated.  If  the  study  of  science  is  thus  added  to  the  naaal 
tale  of  school  work,  it  can  be  no  wonder  that  aaai^  is 
so  often  exhibited  in  regard  to  it,  and  that  oaya  mm 
unwilling  to  increase  their  studies  even  by 
possesses  fhe  Charm  of  novelty,  and  which 
tirst  sight  to  combine  amaaemem  with  stody. 

The  mode  of  Il.i  hin^  natural  science  differs  con- 
siderably from  that  which  is  adopted  with  the  subje^  of 
the  usual  school  course,  because  in  the  study  of  science 
it  is  possible  to  materially  aid  the  subjeiftive  a(^tion  of  the 
intelle4£l  by  objective  means,  while  this  is  impossible  in 
regard  to  classics,  hiatocy,  composition,  &c.  Natural 
science  is  capable  of  being  tav]|^  In  three  diff^ereni  ways  t 
(a)  Individoal  aiady  (hjr  meanaofteatbooks)  diryacd  fey 
a  competent  master  j  CoHsfllvo  Study  in  tht  -feifh  oT 
experimental  lefturea,  supplemented  by  the  wtfting  oT 
themes,  and  by  examinations,  both  vha  voce  and  written  ; 
if]  Pratlical  work  in  a  physical  or  chemical  Irilorifriry. 
Now  it  is  undoubted  that  the  best  scientific  culture  can 
only  be  acquired  by  the  simultaneous  prafiice  of  these 
three  modes  of  study,  yet  in  discussing  science  teaching, 
IcAures  are  frenuently  regarded  as  the  only  form  rt  m- 
Btru&ion  possible  in  a  school.  No  idea  can  l  <-  nior« 
erroneous  than  this;  a  sound  knowledge  of  thr  Ir-ist 
complex  of  the  sciences  cannot  be  efBcieotly  acquired  by 
simple  attendance  at  lectures.  Under  any  circmbstanMS 
the  study  of  the  text-book  should  accomnany  the  MtaWS*' 
study,  and  if  possible  the  atadctt  should  have  ft  eeittlft 
of  pfaAieal  tahotatoiy  work.  Nataral 
an  advantage  over  the  aiAjeAs  of  the 
school  course,  in  that  it  is  based  upon  tentative  aAion. 
The  different  parts  of  a  conneded  process  of  scieOtiSc 
thought  can,  to  a  greater  or  lesser  extent,  be  demonstrated 
by  direft  experiment,  by  which  niea&i>  a  readine<«9  of 
grasp  and  a  lacility  of  comprehension  in  this  lartLui.^r 
otivftiw,  is  coaftmd  npoo  the  iatcUedi  ftod  it  is  raieiy  ■ 
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faillind  to  M^e  ever  large  uwsplored  tra^s  in  passing 
from  one  generalisation  to  another.  Each  step  in  our 
rise  to  a  generalisation  should  be  an  experiment,  or  a 
Ml  inditbiubly  vnyti,  and  it  k  most  essential  that  we 
asctrteln  the  stMility  of  the  tacceeding  step  before  we 
qait  that  wpon  which  ivc  stand. 

The  amount  of  cxpciimcntai  illustration  possible  to 
di/Tcrent  branches  of  science  varies  considerably.  Pure 
mathematics  is  incapable  of  illustration,  mixed  mathe> 
matict  lotnetimes  admits  of  black-board  illastration,  but 
il  if  Is  applied  mathcniatlcs  that  we  perceive  the  dawn 
of  Mperimcatal  ttlustration  proper ;  then  follow  the  more 
flu«liiaiatical  of  the  phyaical  acteaccti  la  th«  tiaM  of 

tMNl  cloM  optkt  wMi  theae  aciewew  wWch  adndtofthe 

most  extensive  illustrations, — that  is  with  heat,  cleMcity, 
acoustics,  &c.  Chemistry  stands  alone ;  from  its  %*ery 
rir;i;;n  :t  h.\'i  hcLu  based  upon  tentative  actions.  Ti-.t 
akhemists  and  old  chemists  expended  but  little  mm  J 
work  upon  their  labourii ;  they  had  no  problems  to  solvi . 
or  theories  to  elucidate,  and  their  work  was  essentially 
tenMtivi-,  hi:nct:  (he  (.■■"irly  nse  nm!  r.api:^  development  of 
an  extensive  experimental  system  in  chemistry.  Oebcr, 
who  lived  in  the  eighth  century,  could  have  given  (and 

iirobably  did  give)  a  well  illustrated  cotme  of  chemical 
eAures  ;  he  could  not,  indeed,  have  peodoeed  acetylene  by 
synthesis,  or  have  illustrated  the  properties  of  zinc-ethyl, 
but  he  could  havo  diown  many  of  the  processes  which 
aie  ia  dailjr  nae  aaioag  cheiatatii  Jiatiilatioo,  aubli- 
aiatioB*  caleiDatioot  Ac,  and  pv^aiMioR  of  many 
baiili*r  ImMs  and  aalti.  It  it  inqiOMlUo  to  load  hit 
tteatiae  **  De  Smmma  Pnfeetlmii,"  without  feeling  con- 
vinced that  chemistry  wan  by  no  means  new  born  a 
thousand  years  ago,  indeed  there  is  strong  evidence  tu 
show  that  nitric  acid  was  known  to  the  Egj'ptiant  at  loaat 
two  thousand  years  before  the  time  of  Geber. 

The  first  great  impetus  was  given  to  the  experiaaeotal 
illustration  of  physical  science,  («•  dtMinguiahed  from 
chemistry),  by  the  members  of  tbeAccadenUadtl  Gliaeato» 
whose  elegant  and  refined  experiments  have  not  yet 
ceased  to  be  quoted  in  text-booksandpradisedinlefiaree. 
Hm  Bcniaal  of  the  ^'Stgg*  ^  IMtwM  /«tt4  mW 
AeeadimUidtlCmumto^*'  canoot  bil  to  atrike  vs  with  the 
iOgieauity  in  contrivance,  the  skill  in  constraAioa,  and 
above  all  the  delicacy  of  manipulation  of  the  Florentine 
Academicians.  Before  the  foundation  of  the  AcaJen^y  in 
1657,  physical  e.xperiments  were  extremely  rouj^h  and 
clumsy,  as  may  be  seen  by  reference  to  the  "//is/or/ii 
Xlturocoiiiii,"  of  Robert  Fludd,or  to  the  "Novum  OrgaMum." 
Pascal,  Hooke,  and  Boyle  did  much  to  further  the  means 
of  physical  illustrations.  During  the  last  years  of  the 
seventeen;:  iL:r.';rv  .1  well  illustrated  course  of  Icdlurcs 
on  pneuroaticB  might  have  been  given,  but  1  do  not 
thinV  that  this  could  have  been  done  in  regard  to  any 
other  braacb  of  science.  A  few  leisures  sparsely 
Uloatrated  n^ght  have  been  given  on  dynamics,  hydro- 
Statics,  and  hydrodvoamics.  In  1730  Francis  Hauksbee, 
a  philosophical  inatntmcnt  maker,  living  io  Crane 
Court,  Fleet  Sticol,  supplied  the  iqtparatui,  and  aAad 
ti  demonatnttor  or  a  coane  of  twenty*tiz  leAuies 
on  natural  science;  it  it  iaatmdHve  to  note  the  nature 
and  division  of  the  tubjeft  matter.  The  syllabus 
wMiti  ccrihistuJ  [if  tx'.'enty  pages  of  tcx'.,  and  twenty  full 
page  plates,  served  n't.  the  same  time  s,h  a  catalogue  of 
Haukabee's  apparatus;  it  is  entitled,  "A  counte  of 
mechanical,  optical,  hydrostatical,  and  pneumatical  ex- 
periments, to  be  performed  by  Francis  Hauksbee,  and  the 
explanatory  leAures  read  by  William  Whiston,  M.A." 

The  aa^ed  matter  wat  divided  a*  follow*  :— 

Mechanic!    ....  leva 
Qptks  ......  live  » 

TncMMMlct" .  •  •  .  deren 


The  laAnres  appear  to  have  been  well  >jm— »to  « 
terms  were  two  and  a  half  guineas  for  the  course.  I 
inclined  to  imagine  that  this  was  the  most  extenstvo  1 
beat  illuatcated  connededcoona  of  leAarcs  which,  ap  to 
this  tine,  had  been  delivered  in  Eafland. 

In  t?2o  the  first  comprehensive  text-book  of  ptorici 
was  published.  It  is  entitled,  ■'  Physicts  Elemtnia  mmitu' 
matica  E.tf'trinuiila  Cuufirnuiia,"  and  it  was  the  worl<  of 
the  celebrated  S  Gravesandc.*  The  third  edition  of  this 
work  (published  in  1742)  consists  of  twt>  quarto  volumes, 
containing  no  less  than  1^7  full  pa^e  plates,  and  1,073 
of  letter-press.  Much  of  the  .ipparatus  described  is  in 
use  in  the  pres^ent  day,  and  the  plates  may  always  be  con- 
sulted with  advantage.  The  work  contains  a  complete 
account  of  the  physical  science  of  the  period,  exa£^  mathe- 
matical treatment  being  introduced  whenever  it  is  possible. 
The  sciences  treated  of  are  statics,  dynaBiic*,hjrdnMtatics, 
hydrodyaanfca,  pneumatics,  optics,  and  aatfOBoaiy.  Heat, 
ncoustica,  magnetism,  and  cledricity  are  very  briefly 

iuded  to»  for  at  this  time  none  of  these  subjeds  (perhapa 
-  xceptiMmaaaetism)  badatrived  at  the  dignity  ofascieoce. 
.vmong  the  mtimate  frienda  of  SKSiaviianae  waa  Fster 
Van  Musschenbroek,  who  founded  a  chair  Ofidqnica  at 
Leyden,  and  it  is  to  a  great  extent  to  these  two  mea  that 
Europe  owes  the  introduction  of  the  Newtonian  physics 
into  her  universities  and  schools.  Musschenbroek  weV 
Professor  in  the  University  of  Utrecht  from  1733  till  1735, 
during  which  he  translated  the  '*  Saggi  di  Naturali  etperi- 
tnze/aiU  Aciadiinia  Jel  CiMtnto"  iMO  Latin,  and 
at  the  same  time  he  added  a  number  of  experiments  of 
his  own,  chietly  in  the  form  of  notes  to  supplement  the 
account  of  the  Florentine  eKperimenta.  The  translation 
is  prefaced  by  an  oration,  "De  Mtthodo  InstiltuHdi  Ex- 
pertmcHta  Physica,"  which  Musschenbroek  delivered 
before  the  University  in  1730,  and  which  contains  much 
valuable  and  aug^estivc  matter.  A  singularly  elegant 
passage  (albeit  it  is  couched  in  the  florid  Latinity  of  the 
period),  occois  la  the  opeoiog  address  of  this  oration. 
Beginning  with  "  Ampltasiini  NobUiaBtmi,"  he  addraaata 
himself  to  the  ptofeaaors  of  the  Uoit«EBiqr<  the  deny,  the 
dodors'in  all  arts  and  sciences,  and  the  citisena ;  UMtn  to 
the  students  he  says  "  Tu  denique  leAissima  studiosa; 
juventutt^  corona,  spcs  patrije,  parentum  gaudium,  noster 
amor." 

In  connection  with  the  teaching  of  physical  science  let 
us  not  forpct  John  Christopher  Sturm, f  who  was  thirty- 
five  years  I'rofessor  in  the  University  of  Altorff,  "  Ubi," 
says  his  bioj»raphcr,  "  matluun  et  pliyncatH  tumma  turn 
liiitiit  <r<  nppiauiH  doeuit."  He  did  much  to  cultivate  a 
t.iste  for  experimental  science  in  Europe,  and  to  prepare 
the  way  for  the  labours  of  S'Gravesande,  Musschenbroek, 
and  Boerhaave,  who  like  him  were  zealous  propagandists. 
Sturm  must  ever  be  remembered  with  gratitude  at  one  of 
the  first  professors  in  Europe,  "  Pkyueam  uimtiam  JhxUl 
aim  tuiitln-niutuis  puhVu-e  Jocire." 

Shortly  after  the  publication  of  S'Gravesande's  physics 
Boerhaave  (who  was  also  a  Leyden  professor)  published 
his  "  EUnicnta  Chcnt  'nt  qua  anntversarw  labon  docuit  in 
publicis  prii'atisqiii-  si/iolts."  This  work  appeared  in  1732 
in  two  quarto  volumes,  and  it  did  for  chemistry  that 
which  S  (iravesande  had  done  for  physics  ;  il  was  the 
first  comprehensive  work  on  the  subje<S,  and  served  for 
many  years  a*      chemical  teat*boolt  of  Europe. 

The  University  of  Lqrden  nmut  ever  be  remembered 
with  resped  by  the  stadcat  of  adeace.  If  it  were  alone 
for  iu  association  with  that  great  triumvirate— S'Grave* 
sande,  Musschenbroek,  Boerhaave, — it  would  be  entitled 
to  our  grateful  memories  Fmrn  it  emanated  the  two 
first  text-books  of  experimental  science:  the  discoveries 
of  its  professors  pervade  our  treatises;  1'  .  ' -ULiL  n- ; ,  'ho 
flocked  to  it  from  all  parts  of  Europe,  earned  back  to 
their  native  coiwtries  the  love  for  experimental  science 


*  Born  1688  ;  made  Profes&or  of  Aslru«l«myi 
Univcrtify  of  tcydeo  in  17x7:  diad  1743. 
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with  which  they  were  there  smitten ;  in  it  science  has 
always  Ieita4  a  home,  and  a  lovini^,  watchful,  indulgent 
JftUtMt 

9m  tuay  vewi  afker  the  time  of  S'Gravesandc  natunl 
adcpct  faoM  bnt  little  hvoar  in  oar  own  univenlUes, 
aad  was  altogetlMr  ontaught  in  our  schoolc.  A  great 
io^wtas  wai  given  to  its  Btndy  by  the  discoveries  of  oxygen 

■ad  of  chlorine,  the  iniprnvenu-n'.s  ;i:ldril  tn  tlie  aii  -pump 
and  electrical  machine,  the  discovery  of  \  (jltaic  clccii  Kity, 
and  the  brilliant  application  of  it  as  a  decomposing  agent 
by  Sir  Humphry  Davy.    The  Koyal  Institution  ledturcs 
ha>edone  much  to  diffuse  a  love  for  t-xpcrimenta!  science. 
It  is  only  during  the  last  thirty  years  that  science  has 
asserted  itself  as  an  educational  engine  in  this  country  ; 
it  basjrearby  year  been  taught  more  fiilly  in  the  uni- 
veraitics  and  medical  schools,  and  the  time  has  at  length 
aimed  when  by  general  conieat  it  ia  to  be  diiTused 
thiouNot  Ibe  length  and  breadth  of  the  lend  by  its 
iatMUdtiM  Into  schools.  It  is  now  to  form  a  jMit  of  a 
libefil  edneation ;  some  would  make  it  the  hasis  of  a 
liberal  education,  bat  they  err  greatly  not  knnwin;^  the 
precise  nature  of  the  study.     Science  is  too  exact  and 
ri|pd  to  engage  the  attention  of  a  young  pliant  mind 
with  all  knowledge  before  it.    It  is  a  study  which  docs 
not  educate  the  intellect  in  matters  of  taste,  or  style,  or 
literary  elegance.      Holmes  has  well  said,   "  Scientific 
knowledge,  even  in  the  most  modest  persons,  has  mingled 
with  a  something  which  partakes  of  insolence.  Absolute 
peremptoiy  faAf  are  balntt,  and  those  who  keep  company 
with  them  are  apt  to  get  a  bullying  habit  of  mind;— not 
«f  aManers  jperhape.  ....    Take  the  man  for  in> 
ttaaea  vdM  oaais  in  the  mathematical  tciences.  There  is 
no  claatielty  in  a  mathematical  faft;  if  you  bring  up 
against  if,  it  never  yields  a  hair's  breadth  ;  everything 
must  go  to  pieces  that  comes  in  C()lli<;ic)n  with  it   .    .  . 
Every   prt)bability — and  most   of  our  common  working 
beliefs  arc  probabilities — is  provided  with  buffers  at  both 
ends,  which  break  the  force  of  opposite  opinions  clashing 
against  it ;  but  scientific  certainty  has  no  spring  in  it,  no 
courtesy,  no  possibility  of  yielding.    All  this  must  readt 
on  thcminda  which  handle'  these  forms  of  truth."  Fully 
•adoraiag  every  word  in  the  above  extras,  I  say  that 
seienee  can  never  be  the  baaia  of  a  liberal  education ; 
aaithar  alwald  it  he  taoriit  in  any  but  a  highly  expert- 
mental  noo-theoretical  form  to  the  lower  classes  of  a 
aehool.   But  when  the  student  is  more  advanced,  when 
his  mode  of  thought  has  been  nipfl-.orti^eLl  nr.i!  syncrctised 
in  certain  diredtions,  there  can  be  no  tioubt  that  the  study 
of  science  is  most  efficacious  as  a  producer  of  exaflness 
of  thought  and  accuracy  of  perception,  and  of  keen  ob- 
V     tervant  habits  of  mind. 

It  being  admitted  that  the  study  of  natural  science  in  | 
schools  is  desirable,  the  next  question  which  presents 
itself  is  how  it  ma^  be  most  efficaciously  introduced.  I 
do  not  think  that  it  would  be  wise  to  add  this  new  study 
without  at  the  same  time  diminishing  the  time  devoted  to 
MOM  of  tha  pcMcot  fltadiea.  We  most  feel  oar  way:  a 
portion  of  two  days  in  each  woek  is  amply  snfiicient  for 
science  teaching,  and  such  lessons  may  perhaps  most 
advantageously  replace  a  portion  ff  thi-  mthi matical 
training.  Natural  science  and  mathematics  ii.ive  so 
many  points  of  contadt  that  they  may  be  assimilated  as 
much  as  possible.  Francis  Bacon  has  well  said,  "  Opiimf 
nut  I  m  (edit  inquhitio  tialuralit,  quandophysico  termincitur  hi 
tnaihematiio."  The  work  of^  science  teaching  would 
perhaps  be  best  accomplished  by  a  resident  master  whose 
labours  should  be  supplemented  by  one  or  more  of  the 
mathematical  masters.  I  atrongly  dissent  from  the 
tipinioB  ei^naMdbyMr.OscarBnnroiogisaaabla  and 
soqiesttvs  artide  as  to  the  mode  of  «•aching*^->"  A  system 
of  itinerant  leftures,"  Mmtes  Mr.  drowning,  "to  great 
schools,  by  great  men,  would  be  a  powerful  educational 
engine.  .  .  .  The  sight  and  voice  of  great  discoverers 
may  fertilise  latent  germs  of  kindred  genius."    Now  I 


*  ViA$  CasMtCAi,  Naws,No.442. 


venture  to  assert  that  such  a  method  of  science  teaching 
would  be  of  far  too  excitable  a  character  to  be  productive 
of  serioos  and  calm  study.  If  an  exciting  cause  is 
necessary  to  induce  the  stndy,  it  would  often  ha^n  that 
the  latter  wouMbe  Ascarled  wbea  the  fbrmer  disappeaiod. 
Schoolboys  would  become  so  hiasd  that  eloqoeat  Fto> 

fessor  A  would  have  an  audience  of  nve  hundred 

while  thelcsseloquent  but  equally  learned  Mr.B  would 

have  to  content  iiinihclf  with  a  score,  just  as  the  Parisians 
tlock  to  hear  Pere  HyacintJie  while  they  leave  the  godly 
Cure  of  Notre  Dame  de  Loreite  with  an  empty  church. 
Unless  science  recommends  itself  by  its  own  beauty,  I 
think  it  unwise  to  tempt  boys  by  such  fa&itious  means. 
The  study  must  he  tuen  up  willingly,  and  the  mind  of 
the  pupil  must  be  more  or  less  assimiMUe  with  the  mode 
of  thought  required,  or  the  tcacUaf  (espadaUy  each  a» 
ciuble  teaching)  ia  niilaw,  It  appsars  iajM  that  tha 
very  prindjda  tt  wfang.  Many  a  MMwto  «mM  M 
to  distiagaudi  between  tiw  tenetaaf  Aaielm  aad  Jate 
Huss  would  devote  Mmleir  to  doArinal  divinity  if  tha 
.\rchhishop  of  York  would  be  his  teacher;  or  ag^in  the 
most  unmusical  individual  wotHd  willingly  give  up  every 
moment  of  his  spare  time  to  music  if  Rossini  would  be  his 
master,  and  La  Lucca  would  sing  to  him.  and  Joachim 
be  hss  accompanyist.  Nay,  I  will  .-i  step  farther:  are 
there  not  many  to  whom  the  very  names  of  Poinsoti  , 
Fermat,  and  Laplace  are  all  unknown,  who  woold  davMa 
thcmsehrca  toontvas  fulfilling  the  equation 

—  +  —  o 

if  Sylvester  or  M.  de  la  Goupilliire  would  instrud  them  ? 
But  in  each  of  these  instances  the  adlion  passes  off  from 
love  of  the  subject  to  adminttton  of  the  teacher.  Unless 
the  student  has  some  spec^  sabjedlive  affinity  with  that 
which  he  studies,  he  can  never  cjccel  in  it,  aevar  thoronghly 
master  it.  If  aeieaoe  is  to  be  introdnced  into  oar  schools, 
it  must  ba  atoAed  calmly,  snberlv— ay,  reverently,  aad 
without  faAitfoQS  advantages,  for  she  is  a  modest  maiden 
in  a  russet  m.intle,  not  a  gaily  dressed  woman  of  the  world. 
"  The  sight  and  voice  of  great  discoverers  '  might  indeed ' 
ferliliie  latent  germs  of  kindred  genius,"  but  I  think  if 
the  germs  of  genius  were  already  in  the  student  they 
would  a-<;ert  themselves  without  such  inducen-.rr.ts. 
There  is  certainly  an  attra(fliveness  in  peculiarity  of  di^ion, 
unusual  phraseology  in  style,  mode  of  expression,  even  in 
voice  and  adtion  ;  but  what  said  the  older  rhetoricians  of 
some  of  these  pradlicet?  Gorgias,  the  Sophist,  did  indeed 
advocate  them,  bat  we  may  williscly  allisw  the  use  of  a 
meretridoaathetoric  to  tfia  nan  wlio  made  it  his  principal 
objeA  to  demonstrate  that  nothing  exists,  and  that  notUag 
can  be  known. 

Many  will  enquire  the  objedt  of  teaching  natural  science 
in  schools.  I  say  it  is  to  be  regarded  as  a  particular  kind 
of  mental  training,  as  the  inducer  of  an  exad  and  dis- 
criminative mode  of  thought  which  attains  its  hif^iest 
development  in  the  pure  matbematica,  and  which  just 
dawns  in  the  classificatoqr  sdenoeat  snch  as  botaiqr*  Ac 
I  do  not  think  that  the  daasificatory  sdencea  can  ba 
taught  with  advantage  except  to  very  young  |nars>  la 
pure  mathematics  each  step  is  gained  by  inti^leAual 
aifliiin,  v,!iile  in  tin-  cl,^-^ll;i  rUory  scii  ncc";  memory  j$ 
more  imjioitant  t!nn  intellectual  atliion.  Hxperiinental 
science  partakes  of  both,  but  it  is  happily  placed  nearer 
to  the  purely  mathematical  than  to  the  classificatory 
sciences.  The  objeifi  of  science  teaching  has  been 
variously  defined.  "  Different  branches  of  science,"  says 
Mr.  Browning,  "  are  admirably  suited  to  be  applied  SS 
alteratives  to  the  jaded  mind,  and  to  eacitO  the  ^^gtits 
for  knowledge  which  may  have  been  drfiad  hf  apHMMon 
to  the  Rjgalar  studiea."  I  must  again  pretest  agatasttfais 
view  oPSie  objeA  of  scienee'  tc£lting.  ^Koi^y  natani 
science  is  a  study  too  noble  to  be  allotted  to  "Jaded 
minds,"  to  refuse  mental  a^on— too  fiUl  oCdigoilgr  to  ba 
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«Md  as  a  tpice'to  exchetlie  literary  appetite  In  adindioB 
retiote  from  itself.  Science  rightly  demands  of  hcr 
followera  clear,  bright,  fresh  iotelle^s,  unfettered  in  their 

a^flion,  and  devoted  to  her  interc^t^,  .nn.l  If  the  study  is  to 
be  introduced  into  our  system  of  education  it  is  only  under 
these  tondifions  that  it  w  ill  flourish. 

One  word  m  conclusion  on  the  subjcift  of  education  in 
general.    It  appears  to  be  the  fashion  just  now  to  abuse 
some  of  our  high  class  schools  and  our  whole  system  of 
education.   Whenever  an  educational  debate  takes  place 
in  the  Hoase  of  Commons  we  may  be  sure  that  some 
member  will  bring  in  the  fad  that  when  he  was  at  Eton, 
or  WindMsateC)  or  elsewhere,  be  learnt  **nothiug,"  and 
00  tbM  acoomit  he  condemns  the  entire  school  system. 
But  side  b^  side  with  him  in  the  school  were  there  not 
men  who  in  after  life  shone  at  the  Universities,  at  the 
Bar,  in  public  life  ?    Tluy  evidently  learned  something, 
albeit  they  were  placed  under  the  same  circumstances  as 
himself,  at  least  there  was  the  opportunity  of  learninfj, 
and  the  fatt  of  learning  nothing  would  seem  to  tell  rather 
against  the  individual  th.in    against  the   school  or  the 
system.    But  even  if  he  learnt  nothing  of  ordinary  book 
work,  he  learnt  much  that  forms  part  of  a  liberal  education 
and  which  is  essential  to  him  as  a  man,  but  for  which  he 
gives  the  school  no  credits— •  gentlnnanly  tone  and 
charader,  a  facility  of  intercowao  with  his  liellows,  a 
modus  of  rootinct  a  manly  masterful  spirit,  a  seoae  of 
honour,  a  knowle<^  that  he  mast  hold  Us  own,  and  fight 
his  own  way  in  the  world,  and  a  certain  n^rit  de  eorff$ 
which  remains  with  him  through  life.     It  is  too  trite  to 
remark  that  a  school  symbolises  and  typifies  the  great 
world  of  human  beings  without.  'Ihe  world  is  a  macrocosm, 
the  school  is  a  microcosm.  In  the  latter  there  are  the  same 
struggles  against  opposing  causes,  the  same oppre<isi<)n  to 
be  resisted,  and  wrong  to  oe  avoided  as  in  the  former ;  the 
same  striving  to  attain,  the  same  right  principal  to  be 
maintained,  and  obedience  and  respe<fl  to  be  rendered ; 
the  same  exhibition  of  passions,  feelings,  hopes,  aspirations, 
the  same  bestowal  of  brotherly  love  ;  while  pervading  all, 
snaAifying  all,  binding  all  together  into  one  harmonions 
whole  IS  the  great  maxim,  ■*  Fear  God,  hMiour  the  king." 
Then  there  is  that  veneration  of  all  that  is  ancient,  that 
intense  admiration  for  the  patriotism  and  valour  which 
in  former  ages  ennobled  dynasties,  and  raised  mere  specks 
upon  the  earth's  surface  into  powerful  stales  governing 
half  the  world  ;  in  our  schools  we  are  surrounded  by 
these  inrtuences,  and  we  imbibe  them  and  carry  them  to 
our  graves.     Is  it  nothing  to  learn  these  things  ?  The 
different  portions  of  educational   work — classics,  com- 
position, history,  natural  science,  &c., — are  but  separate 
tools  which  are  used  to  perfedl  the  form  of  the  intelled).  At 
trst  it  is  oftenof  an  ungainly  form,  ragged,  and  miisbapen ; 
tiK  joint  aAioD  of  many  toids  can  alone  biing  it  to  a 
perfcA  fanm^ 

I  say  then  we  must  not  jndge  our  educational  ^«tem  by 

the  advial  knovUdt^e,  in  the  ordinary  acceptation  of  the 
word,  which  i!>.ic<^uircd  at  school.  The  formation  of  an 
elegant,  appreciative,  and  discriminative  taste  mu.st  ever 
be  the  main  object  of  a  liberal  education  ;  hence  it  is  that 
I  deprecate  the  introduction  of  applied  scirnci-  at  least 
into  our  public  school  curriculum.  If  science  is  taught 
at  all  it  behoves  us  to  teach  the  purest  form  of  it.  1  see 
nothing  elevating  or  improving  to  the  intelte^  ol  a  boy  in 
the  knowledge  ot  the  modes  of  utilising  tar  liquor,  or  of 
dfctng  calico.  Science  has  a  higher  objedl  than  this  to 
perform  in  our  educational  system,  as  a  mind  former,  as 
the  completer  of  a  cciliia  phase  of  kain  affion,  and  the 
cultivator  (tfsenitiny.  of  accuracy,  of  eonneded  thought, 
and  legitimate  generalisation.  If  there  be  nought  that  is 
e^e^'ating  in  applied  science,  truly  there  is  much  in  pure 
ivlcrcc.  Under  hcr  guidance  we  may  trace  a  force 
ihroLiijhout  the  universe,  and  note  the  eternal  resolvability 
of  Its  tiiriri  :  we  may  visualise  the  sea  of  ether  with  its 
waves  ever  dashing  upon  us,  now  gladdening  all  things  in 
the  form  of  light,  MOii  yiM^fixtg  tm  naiTRrsB  ia  the  mnn 
offlssdal  hiot> 
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Infldcncssf  IhseanileBiatiaBef      vvpgwot  watsr  in  experiments 
on  tlie  ab«orii«nt  power  of  sases.— Pvraulpmds  of  hydrogen.— 

Academy  cr  SnrNCi:'!  Researches  on  cleArolysiB. — LawE  ol 
inductn  n  ScLiMuliiry  currents.— freparatioa  of  cryaltlliscd  »ul- 
pJiidcs  of  iron  ainti  ol  manganese.— Kesearches  on  thediuociatioo  ol 
certain  ammoniaca)  chlorides. 

At  the  same  time,  in  1S61,  Professor  Tyndall  in  London, 
and  M.  Magnus  at  Berlin,  published  their  experiments  on 
the  transmission  of  heat  through  different  gases.  These 
entirely  independent  experiments,  having  nothing  in 
common  in  the  modus  i^^andif  led  to  results  in  part 
concordant,  in  part  discordant.  By  this  dual  research  it 
was  clearly  established  that  tlic  absorbent  power  of 
different  gases  is  extremely  ditlcrent.  Hut  with  regard  tu 
the  absorbent  ]^owc;r  of  the  vapt)ur  of  water.  Professor 
Tyndall  asserts  it  to  be  very  considerable,  while  M.  Mag- 
nus asserts  it  to  be  insignificant.  When  the  vapour  is  in 
the  state  of  mist,  both  agree  in  recognising  that  the 
vapour  absorbs  a  considerable  part  of  the  heat  which  it 
receives,  but  when  the  vapour  is  transparent,  when  it 
presents  itMlf  as  humid  air,  the  divergence  of  opinion  is 
as  peat  at  ooaiible.  In  his  memoir  upon  the  produdion  * 
of  Aw,  11.  Magnus  has  demonstrated  that  the  emisrive 
power  of  dry  air  is  equal  to  that  of  a  moist  air,  whence 
results  the  equality  of  their  absorbent  powers.  Since 
then  M.  Wild,  of  Berne,  has  made  experimci.i>  ■  !i:ch 
plainly  confirm  those  of  the  English  physicist.  M.  .Maj^nus 
has  repeated  M.  Wild's  experiments,  and  while  provingtheir 
perfe^  accuracy,  he  has  di»*;o\  ered  a  source  of  error  which 
is  a  complete  explanation  of  their  results.  In  these  ex- 
periments, the  thermoelei^ric  pile  is  placed  equi  distant 
from  two  cubes  of  hot  water,  from  which  it  is  separated 
by  brass  tubes.  The  diaphragms  enable  the  two  currenu 
of  heat  to  be  regulated,  so  that  the  two  ikces  of  the  pile 
are  equally  heated,  or  the  galvanometer  rests  atsero. 
This  equilibrium,  being  obtained  when  tiie  tnhes  are  filled 
with  d^  air,  should  remain  whHi  moist  id^  is  substituted ; 
but  this  is  not  the  case.  M.  Magnus  has  sought  the 
cause;  this  he  finds  in  tlie  condensation  of  the  vapour 

I against  the  internal  surface  of  the  tubes.  It  is  a  great 
mistake  to  suppose  that  the  heat  undergoes  no  modittcation 
in  passing  through  the  tube.  When  the  interior  is  polished 
an  infinite  number  of  refledlions  are  produced,  and  the 
tul)e  sends  to  the  pile  rays  which  would  not  reach  there 
if  they  were  absorbed.  In  consequence  of  these  multiple 
reileciions,  the  pile  may  receive  six  times  as  much  heat 
as  if  the  tube  did  not  exist.  Everything  which  will  di- 
minish the  refleding  power  of  the  sides  of  the  tube,  and 
everything  which  will  augment  their  absorbent  power, 
will  contribute  to  diminish  the  heat  which  iaUs  vpoo  Ao 
pile.  Then  this  efleft  of  the  condensation  of  the  vapour 
of  water  takes  place  when  the  tube  is  full  of  moist  air.  The 
minute  layer  of  water  which  is  deposited  on  the  internal 
surface  can  have  but  little  influence  when  this  surface  is 
tarnished,  while  it  will  have  an  enormous  influence  in  a 
polished  tube,  an  excellent  absorbent  being  superposed  to 
a  relleifting  surface.  What  happens  further?  The 
galvanometer  being  at  ^ero  with  the  tubes  full  of  dry  air,  if 
moist  air  be  introduced  into  the  one  of  them,  the  equilibrium 
will  subsist  if  the  tube  is  blackened,  while  it  will  be  im- 
mediately destroyed  if  the  tube  is  internally  polished. 
The  heat  will  appear  to  be  absorbed  liy  this  tube ;  and  it 
is  in  faa,  but  the  bed  of  moisture  which  coven  the 
sides,  and  not  by  the  moist  air  which  fills  the  tube.  The 
effed  is  particularly  marked  when  the  tube  is  cooler  than 
the  air,  but  it  !s  observable  also  when  the  tube  is  notably 
warmer,  proving  that  the  vapour  condenses  on  the  sides, 
even  when  the  space  is  not  saturated.  The  vapour  of 
akoliL  l  iJL  haves  like  water  and  with  still  greater  energy; 
the  experiment  in  blackened  tubes  proves  that  it  exerts  a 
sufficiently  notable  absorption. 
Ds.  H(^aoA  has  made  som«  eapetineats  upon  the 
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persulphide  of  hydrogen.  When  a  cold  saturated  solution 
of  strychnine  in  strong  alcohol  is  mixed  with  an  alcoholic 
solution  of  sulphide  of  ammonittm  containing  an  excess  of 
sulphur,  brilliant  crystalhne  flakes  locm  make  their  appear* 
aace,  and  twelve  hours  later  the  aides  of  the  vessel  are 
covered  vniii  fine  needles  of  an  orange  colour,  often  some 
centimetres  in  length.  To  obtain  them  in  a  stale  of  perfect 
pwritgri  it  safliceB,uter  decanting  the  mother  liquor,  to  wash 
will)  cold  akohol.  These  crystals  are  completely  insolnble 
io  water,  aloohol,  ether,  and  sulphide  of  carbon,  in  faft  no 
solvent  from  which  they  m»y  be  recrystallised  has  been 
ftmnd.  An  analysis  "f  this  comjK>und  has  led  to  the 
loliowing  furmula:— CiiHj^NiOjS,  -  C,,H..^NiOi,IIjSj. 
These  crystals  wouM  then  be  a  combination  of  a  molecofe 
of  strychnine  with  a  molecule  of  a  ncrsulphide  of  hydro- 
tjen,  of  which  the  composition  would  be  expressed  by  the 
formula  HJS3.  The  crj'stals  become  dccolourisetl  upon 
the  addition  of  a  few  drops  of  concci.tr.itc  ii  s>jlphuric  acici ; 
sulphate  of  jtrychnint-  is  furtTu-il  w  liicb.  ch'solveis.  wliiic 
persulphiJe  of  hydrogt-D  is  stparatcd  undor  thf  t'orni  of  a 
colourlrss  and  transparent  Th?  dn<p^  of  oil  mav  be 

pre8»T\ed  for  some  time,  bu;  they  .in-  not  long  in  decoui-  | 
posing  into  hydroiolphuric  :icid  and  sulphur.    M.  Hof-  I 
mann  says  this  C(imbinat;on  of  strvthninc  and  pt-rsulphide  1 
of  hydrogen,  which  can  be  prosfi  vcd  for  months,  li-aves 
no  doubt  as  ui  the  existence  of  a  persulphide  of  hydr<>yen 
(HjS^).  which  would  thus  be  a  sesquisulphide  ;  other  per- 
sulphides  may,  however,  exist.    The  combination  with 
str^'chnine  is,  as  already  mentioned,  charnc^rriisrd  by 
great  insolubility  ;  it  remains  to  be  seen  \\liLth'  r  th-s 
jwopertv  can  be  utilised  in  the  isolation  of  the  alkaloid. 

Thefollowingmemoirs  were  brought  before  the  Academy 
at  the  meeting  on  the  22nd  of  June: — "  Kesearches  on 
Llearolyiis,"  by  M.  Favre;  "  On  the  Laws  of  Induction," 
MM.  Jamin  and  Roger  ;  "  On  Secondary  Currents  and 
their  Applications."  by  M.  Plante ;  "  On  the  Preparation 
of  Sttlfliidesof  Iron  and  of  Manganese,"  by  M.  Sidot; 
"  Researches  on  the  Oiisociation  of  certain  Ammoniacal 
Chlorides;'*  "Note  on  the  Purifieation  of  Sulphide  of 
Carbon,"  by  M,  CoRimallle. 

In  a  former  note,  M*  Sidot  showed  bow  certain  mtttwal 
sulphides  conld  be  reproduced  wflh  the  forms  (hey  present 
in  nature  ;  with  the  processes  then  used  he  has  essay«d 
the  preparation  of  other  sulphides,  in  particular  those  of 
iron  and  manf^anese.  \\'i:h  iron  two  sulphides  were  ob- 
tained, the  protosiilpliido  crystallised,  and  the  magnetic 
suljibide  pos-iessed  of  oM'^iH  tlc  polarity.  To  obtain  this 
result,  a  current  of  dry  isulphuretted  hydrogen  is  made  to 
pass  over  artificially  prepared  ma;;i:etic  oxide  of  iron, 
he.Ttfd  to  bright  redness.  At  the  rommencemcnt  of  the 
operation,  aqueous  vapour  and  Milpluinnis  ai  id  aie  dis- 
cnpaKcri,  and  at  the  end  of  about  two  hours,  tlir  \\h(»;e 
of  the  oxide  is  transforn-.ed  into  sulphide,  in  a  state  of 
perfert  fusion.  Upon  raisin:;  tlie  temperature  then,  a 
considerable  e\'olulion  of  sulphur  vnpouri  is  noticed,  indi- 
cating that  the  sulphide  formed  becomes  decomposed 
under  these  conditions.  After  cooling,  the  porcelain  tube 
which  has  served  for  the  operation  is  broken  and  tne  cold 
part  will  be  found  lined  with  fine  crj'stals  of  hexagonal 
sulphide  of  iron.  The  crystals  of  hexagonal  Btilphide 
present,  like  those  of  blende,  a  variable  colour  from  bla^k 
n>  citron  vellow.  M.  Friedel,  who  has  examined  them, 
has  (bono  dieir  form  to  be  that  of  the  hexagonal  prism, 
modified  by  the  tangent  prism ;  unfortunately  these  modi- 
lieations  were  not  capable  of  measurement.  These 
crystals  present  clearly  the  charaSera  of  the  proto- 
SBiphides,  with  which  they  are  isomorphoea;  this  sulphide 
is  not  at  an  magnetic,  its  formation  ie  easily  explained, 
obaewing  thet  the  ma^ettc  oxide  of  iron  gives  rise  to 
corresponding  sulphide  Fe^S.,,  and  this  sulphide  at  a 
very  high  temperature  yields  sulphur  which  volatilises, 
and  protosulphide  of  iron,  Feb,  which  sublimes  and 
crystallises  in  hexagonal  prisms  on  the  cooler  portions  of 
the  tub(.-.  The  residue  in  the  porcelain  tube  not  sublimed 
is  magnetic  sulphide  of  iron,  I'CaSf ;  this  suinhide  is  not 

'?,W  posaeaaed  Of  aagnetic  polarity.  The 


cr}-stallised  protosulphide  of  nian;;ane*c  can  be  prepared 
in  passing  a  current  of  dry  sulphuretted  hj-drogen  over 
sulphide  of  manganese.  Uy  this  process  greenish  yellow 
hexagonal  prisms  have  been  obtained ;  with  polarittd 
fight  they  behave  like  hexagonal  blende;  at  the  saaM 
time  small  lamellar  plates,  in  the  form  of  CIOSSC*  or 
squares,  are  produced,  shown  very  clearly  in  the  Speci- 
mens placed  under  the  eyes  of  the  Academy. 

Various  investigators  have  shown  that  a  great  number 
of  metallic  cblofioes  can  absorb  diy  ammonia  gas  and 
form  compounds;  these  compounds  are  usually  capable 
of  ceding  the  gas  they  have  absorbed  'upon  expoeureio 
the  atmosphere,  or  better  when  slightly  heated.  These 
are  some  of  M.  Iaambert*s  results.  Chloride  of  eUver 
placed  in  a  current  of  ammonia  gas  absorbs  an  amount 
varying  with  the  temperature  to  form  two  compounds: 
(5)  above  2o' it  yields  the  compounds  already  known  to 
c\:st.  2.\^'CL^NIK;  (2),  between  zero  and  15',  a  com« 
pound  nsH  \et  si;;isalised  is  formed,  AgCl.jNHj.  The 
study  of  the  tension  of  the  ammonia  gas  disengaged  from 
either  of  these  combinations,  shows  that  the  pressure 
rcmain-i  constant  when  the  t.-niper.ituri;  remains  con- 
staiii  ;  when  the  temperature  is  raised  the  tension  of 
the  ammonia  increases.  Chloride  of  Lalc;uui  absorbs 
amn,<^nia  g.TS  in  very  l.irgc  q»;antity ;  besif?fs  the 
tw'i  compounds  already  known,  M.  Isambert  ha?,  obtaini-d 
one  expressed  by  the  formula  CaCl,.jNF I j.  This  compound, 
as  well  as  the  one  with  two  molecules  of  ammonia,  hat 
a  tension  of  dissociation,  constant  for  the  same  tempera- 
ture. Iodide  of  calcium  forms  a  compound,  CaI,3NHi, 
which  follows  the  same  laws  as  the  bodies  previously 
described.  Chloride  of  zinc  and  chloride  of  magnesium 
furnished  two  new  compounds,  ZnCl,5NH},  and 
MgCl,3NHj.  These  bodies  behave  exadny  as  those 
already  described.  Some  experiments  were  also  made 
with  bodies  which  absorb  ammonia  without  forming 
combinationst  bodies  of  the  nature  of  carbon.  Hen  the 
tension  ^  the  ammonia  gas  disengaged  was  found  to  be 
no  longer  constant  with  the  temperature  constant;  it 
diminished  rapidly  when  the  quantity  of  gas  contained  in 
the  apparatus  was  diminished. 


MISCELLANEOUS. 

Department  of  Science  and  Art.— In  oor  nnmber 
for  May  3rd,  1867,  we  publiahed  a  letter  from  a  cotica- 
pondent  announcing  that  the  Council  of  Education  had 
offered  to  make  payments  to  science  teachers  to.  enable 
them  to  \\%\X  the  Paris  Exhibition,  and  for  any  reports  oc 
us«lul  suggestions  which  they  might  nia-.e  y\n  rcspe^  to 
their  duties  or  teaching)  derived  from  tlie  study  of  the 
Exhibitii'ii,  and  olleied  fuilher  buivis  of  £io,  /,I5,  and 
_£io  fur  lilt  bust  of  such  leforts  refernn^;  to  instruction  iH 
science.  We  now  le.irn  that  on  c\aniinini;  the  repoit* 
scut  10,  it  ap|>eais  tli.it  ilic  bttt  do  not  lulfiJ  the  conditions 
of  the  minute.  I  iie  Kords  of  the  Science  and  Art  De 
partment  ha'.'e  iheiefuie  made  special  t:rants  as  fallows. 
VI/.,  to  Mr.  Shore  of  1  iiirn icy,  and  .Mr.  I,.  A.  l)a\iJson  of 
London,  /^i5  each  ;  aud  to  Mr.  Mayer  ui  Cilasgow,  L>r. 
W  ilson  of  Nottingham,  Rev.  IJ.  VV.  Gibsone  of  I-ondon, 
and  Mr.  Bolam  of  Leith,  £10  each.  One  section  of  Mr. 
Gibsonc's  pri/e  report  haa  already  appeamd  in  the 
Chemicai.  News. 

The  Atmosphere  of  the  Mettmolilnn  Rnnway^ 
The  attention  of  whatever  anthoritica  may  exilt  for  the 
control  and  direction  of  railways  most  be  camei^  In* 
volied  to  the  frightful  state  of  the  atmospheic— uw  Im 
pardon  for  misusing  the  term — ^in  the  Metropolitan  Rail- 
way tunnels.  Several  persons  died  in  these  tham^rfly 
ne^leded  passages  during  last  summer,  and,  if  one  is  to 
look  at  the  pre'.ent  sL-ite  of  the  line,  ihev  died  in  \'aio. 
bomething  was  done  or  said  to  have  been  done 
acientiSc  witnesses  of  great  diatinQion 
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llinDtdvM  by  re-aantring  the  public  mind  a»  to  the  salu- 
brity of  the  tuaaela.  The  company  produced  their  own 
servants  in  such  blooming  states  of  health  that  Mme  folks 
were  expeAed  to  reside  permanently  in  the  eamages  "  for 

the  benefit  of  the  air."  Still,  however,  in  the  worst  part 
of  the  railway,  i.e.  from  King's  Cross  to  Baker  Street,  the 
heat  i?i  often  so  RTcat  that  perspiration  streams  over 
iravellcr<i  uccs,  and  the  effe^l  of  the  want  of  ventilation 
isso  rai'ifiil 'hat  scores  drag  themselves  faintly  up  the 
stcfs  .Tt  the  stations.  If  there  is  no  reason  why  the  atmo- 
sphciL-  i)f  a  coal  pit  ^h'nili'.  bt-  iitaintained  in  London,  the 
li:rnr!s  nutjht  to  bo  ['ropcrly  ventilated.  Two  or  three 
j)  a;'-:-  pl.ut  fl  af:<r  tlu!  manner  of  mines  with  furnaces  at 
their  feet  wtjuid  serve  the  piirpn^;e.  It  is  not  needful  to 
r'acc  such  shafts  imniediateiy  over  the  arth  and  in  the 
middle  of  the  highway,  hut  some  wisely-seleifted  spot 
would  suit  on  that  "  surplus  property,"  which  is  s,iid  to 
be  worth  a  million,  and  to  be  in  the  hands  of  the  company. 
Wedooot  assert  that  the  company  actually  possesses  so 
vast  an  estate  as  this  sum  of  a  million  would  imply,  but 
there  can  be  no  doubt,— i,  that  it  can  afford  to  ventilate 
tbelioe;  2,  that  if  Parliamentary  authority  has  enabled  it 
ty  MMi/M2sor>'  purchase  to  obtain  so  enormous  an  estate 
the  Moner  that  matter  it  inquired  into  the  better. — 
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BaHMto  4t  rAaUmU  imf'en.iU  Jet  Scittmi  4$  SI.  Ptttra^mrg. 
January  ijth,  1W8. 
E.  BOKSczow.  "Oa  4w  MOm  of  Wmn  OiMa  m  Plantt." 
WoaoHicMiM, "  On  the  Inflotnc*  ofChlorids  efFMasstaii  and  Chlo- 
iMesfSodimBCVthc  AMimiUtion  and  ExcrslignofMstsUisIran  by 
sDosi" 

Comf'tts  Kftiiilt. 
June  I,  iSCS, 

BsCQCaaSL,  "  Fifth  Memoir  on  the  Thcnr>-  of  Elcclro-carillary 
nnemcna.  On  Separating  DiaphraKmv,  and  on  the  InRuccce  of 
ColmrinK  Matter*."  H.  Fizeau,  "  Second  Memoir  on  the  Kir^nxion 
ofSolii!^  hy  Heat-'"  i\.  Wi  PI/.  "  N'>le  on  the  X>Iini>ls.  two  Unmcric 
Phciiob  "  '  .\.  W.  IliiKUAXN,  '■  Conlfibutions  ti>  the  KnowUdce  of 
I'eriiilphtiic  of  llyJio>;cn. '  CiiAfii  as  Cm  tvu  1.  t.nwiFH,  "  On  the 
Mclenric  Shower?  of  Janniiry,  iVj.S."  J.  Jamis  uni  O.  K<K)t8, 
"On  Micneto-Kleflric  Mathii>e«."'  Jamin.  Amai'RY.  and  Descamfs, 
"  On  the  Ccmprcisihilitv  of  I.iquidf,  '  I  .  Caj  i  1  ,  ■  (In  the  lllumina- 
ling  Power  cf  the  varu-u-,  Cithi  11  .  ^•        1V.    i:icd<rie  I.iBht." 

Flammarion,  "  Meteorolocical  Ub'cn  atiuni  i»licn  in  a  Balloon. 
Atmoipheric  Current*.  Uetreaac  of  Teinperature  accordini;  lo  the 
Height  attained."  C.  Daiestc,  "  On  the  Existence  of  Starch  in  the 
Yolk  of  F.  JoLVET  and  A.  Camovbs,  "  On  the  Phyaiotopcal 

AAinn  of  Methyl-aniline.  BthrKaaUine,  and  JUajrI'sallint,  as  com- 
fiaied  with  that  of  Aniline.*' 

June  8,  t868. 

L.  SAevAOf ,  "  Further  remarka  afropoi  of  A.  Houzeau't  Papen  an 

the  Decomposition  nf  ludiile  of  Pulajsium  hy  Sulphuric  Acid,"  G.  B. 
HAiroRl).  "  On  the  C"n;ti(ion  of  the  Blood  after  Peath  occasioned  by 
lli<Bilcr>f  a  PoiMnounSnakc."  I.AMvand  DcaCxoucAUX,  "Chemical, 
Optical,  and  Crvitallographical  Reacarclica  on  the  SmiM M  Tballimn." 
F.  P.  I.i:  Rorx,'  "  On  the  Aflion  of  the  Voluic  Arc  on  Oxideii  of  the 
P-arths  and  Allalinc  Fan!--";  "  F.  CKrirt,  "On  Jhr  fvTp.insi.in  and 
Comraflion  of  Saturated  Vapn-irs.  '  I,.  I'u-i.  ir.,  '  Uv.  the  I'sc  of 
Kitropruuidc  erf  Potauium  as  »  Teal  for  Alkalinity.  J.  V.  Uucuanah, 
"  On  Chloropropionic  Acid."  C.  SAIX,  "  N«U  OS  a  PrOOCSS  for  tks 
Arti&cial  ProduAioo  of  Diamonds." 

BaOttim  it  FAtademU  Rorale  des  SdeMtt  it  Btlgtp». 

March  7.  i^C^*- 

StaSb'XsfMton  T.  Sw«rt»'»  Memoir  on  the  Tran^formatinn  of 
Satarated  Ctmpotrndt  into  Non-iaturated  Compounds. '  V.  Uonxy 
and  S.M  cH,  "Note  OB  the  DctcAioa  of  Aiaaiic."    T.  Swakts, 

Mrr-  r  .  n  the  TranafbtnatiMOf  SlMialCd  ConpOOndstalONon- 
ulsrated  Compounds." 

SUtimgthfricktt  irr  KahtrUehtn  Akci4tmit  der  H'iifenichafun  :u 
Wun.     {Muthfmntiu-k-S'aturumennft'ifU'cht  Clasic.) 
Nintmber.  December.  i'"i7. 
G.  TtCKCRMAK,  "  Un  some  Minerala  from  Joachimital,  Bohemia. 
tm4  Kremniu,  Hnnnrv."  V.  vom  Lamo,  "  On  the  CiysUlUne  Form 
•f  AaottUM,  nam  the  Meteorite  which  feU  at  Javsaas,  Fiaacc.on  the 
ijtterj«M,4M.« 


Pog^cndorfTs  ^nrm/i-n  iter  rhysik. 
May  4.  t^Ui- 

E.  Cerlamd,  "On  the  Eleftro-motive  Force  developed  by  the 
Action  of  Water  on  certain  Metali."  K.  HoruAHN,  "  On  the  Disuble 
Decomposition  of  Saline  Solulioni.  and  on  the  Density  and  Refradive 
Index  cf  Salire  S'^lutions  nf  Different  De(frers  of  Concentration." 
M.  ScmiANiiA,  •■  the  Action  of  the  High-Ten«ion  Electricity 
devaloped  by  Holii'a  Machine  oa  Man."  K.  W.  KiiociiEHHAVaa, 
"  RewMchcs  en  the  Thaeny  of  the  BtoAtk  Cnneat"  G.  Xmbs, 

Eiperioeats  on  BbolUtiim,*' 

AnMaltn  dtr  CAfimV  mud  McnMctt. 
Jons,  tttS* 

K.  Bumair,  «Ob  Hhnfim.*  It.  Pibinsiii "  On  aome  SubsiilvtiMi 
ProdoAa  of  rara-ovybeiMoic  Acid  ana  Aniaie  Acid."  j.  Wisttciifos 

and  J.  Stadkicki,  "On  Pyioiriiartaric  Acid,  a  new  Acid  produced  by 
the  Dry  Dislillatu  n  i  liiwir  c  .\cid,"  1'.  BEiLSTtiN  and  A. 
KtlHUSSao. "  On  Isomerism  in  the  Benzoic  Series,  laomeric  DicUor- 
tolnalB  mti  TtichloitdMla."  W.  UmamntMm,  -Om 
AcM."  O.  HasM. "  On  CowMbIds." 


H.  Sciiirp,'*0BOs)raldtaeaMTMaMiac'*  A.HonTiuuni,'*Oii 
ilie  KelaliMM  batwncn  the  Alomie  Weisht  and  SmcMc  Gravity  ef 
Elaatk  Fluids.  On  the  Vanevr  Deasity  of  Sulphida  of  AaHMaMn," 


Vapevr  Density  of  Sulphii 

Annates  tie  Chimie  et  4e  Physiqve. 
June,  1868. 

E.  Mascart.  "  On  the  Indices  of  Refiaiflion  of  various  kinds  of 
Optical  GlaiS."  t  Mat li  iet  t.  "  Physico-Chcmical  RcKiichcs  on 
Eletftro-Phyiiology."  F-.  A.  Boikc.ois,  "On  the  Ekflrolysii  of 
Olgsaic  Acid !•  and  ihclr  Sali<>.' 

Hullcliii  lie  la  Sotiete  il'Eneouraremenl. 
Match,  i8«8. 

CHF.VAi.i.inR.  "  Note  on  Miltenawcy'a '  AltiicialScfteB."'Tmttin, 

"  On  aome  Miniature  Voltaic  Apparaioa." 
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by  Mr.  VavoaAM,  F.C.S.,  Patsnt 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 
MONTHS. 

741.  J.  Lcwthwaitc,  Woburn  Place,  Middlesex,  "  Impros-enients in 
trcAtinc  th«  naMcrial  InMnm  aa  'parliMaiaa,'  and  in  apflving  It  to 
varioas  ineAtl  and  ornamental  aQipeess."— FstMea  wcowM  MaiCh  4. 

I»68. 

1696.  J.  J.  Ilarrop,  Manchcalar,  and  W.  Corbett,  Clayton,  near 
Manchester,  "  Iraprov  emente  in  the  prtxluAion  of  iron  and  ateel  from 
orcsarul  from  waalc  pniduAs  containing  iron,  aa  incaassof  iMUMr 
slaR,  force  cinder,  and  tbe  residue  arising  from  the  flUnnlMSlirS  of 

sulphuric  acitl  from  iron  pyrites."— May  i\,  i96S. 

ifn  A.  I'rince.  TralalKar  Square,  .Middlesex.  "  Improvements  in 
the  manufaOuic  of  metal  callings," — A  communication  from  E. 
L.  Brown,  Philadelphia,  Peon,  U.S.A.— June  5.  iSIS. 

194}.    C.  E.  Schwartz,  Aske  Street,  Hoxton,  Middlesex,  "  An  im- 
proved mode  of,  and  means  for,  obtaining  crystal  brocatcl  coIoutb 
June  13.  iSM. 

1948.  L.  S.  Thomassin,  Rue  d'Enghien,  Paria,  "  Improvements  in 
the  process  of,  and  apparatus  for,  producing  cewbrntibie  and  illumi- 
nating gas."— June  15, 1R68. 

ijffi.  A.  M.  Clark,  Chjncrrv  I  inr,  '  Improvements  in  the  purifi- 
caticm  of  ceramic,  vitrif .  h!r,  .ir.d  the:  ir.attcrs,  as  also  of  tbe  crucibles, 
famacea,  or  vessels  used  u^j  tisniiioin^-  the  ^ame."~A  communication 
from  L.  CIrmandot  and  E.  Ki.>usscau,  Uoulcvart  St.  Martin,  Paris.— 
June  17.  >8*8. 

1980.  C.  Hengst,andll.\VMMO,Fi)UMim,Middl«««S."AaifltptOVcd 

mode  of,  and  means  fur,  maonlWIafini  gaa  tor  lirfHiag  and  hsiMnff 


purpoaes."— June  18,  ii6S. 
3034.    J.  ilitchell.  Bradford,  Yorbsbire,  " Iraprovemenls  in  fur- 


."— June,  it,  1868. 
1043.   E.  Lever,  Denton.  Lancaahire,  "  Certain  imp 
the  preparation  or  coating  of  no^'en  fabrica  which  are 
aueolly  rendered  liquid  proof  or  non-inilajaniable." 

9048.  Rav.  H.  Hi^nn,  M.A„  Bfighlon.  SasM^  Mi|m>vmMm 
to  the  fluaaiiAnre  or  wtucial  cmm  or  dale,  aad  in  entowins  the 
sami.'^Jue  as.  'i^^X- 

106t«  I«Thom.>!i.  I.c.idcnhall  Street,  London,  "  A  new  or  improved 
apparalua  lo  be  used  aiuni,:  th<'re,  for  the  distillation  uf  pure  water 
from  salt  water  or  water  impregnated  with  earthly  or  other  matters." 
—June  ifj.  1S6S. 

  Adam  S'.rtci.  Adclphi,  Middlesex,  "  Improi-e- 

.!■  r  t'f  hydrocarbonaceous  fluidi  in 
t-^l  br  supcr-bealed  steam  for  the 
r  u  ng,  and  working  of  metals,  glaaSi 


irM.    P.  K.  Hm'KC 
mt  nt:.        and  application 
cortiliinition  witii  highly  a:: 
purjMiM!!  of  nmeltinp.  rr.c.Iir, 
porcelain,  or  cakarenia*  m:ui. 

2iA^-     1  Hr.if:r-,  H'fih  H^^itKira,  Middlesex,  and  F 
bcrwcil,  S  ic;c\ 

of  ammonia,  and  in  the  manufacture  of  ammoniacal  salts.' 

lujt.  W.  F.  Deane,  Farnworth,  near  Bolton,  LancMhlre, "  Im- 
erovcmenta  in  obtainining  oxide  of  manganese  from  a  certain  icsidlial 
pcoduAofthemaaofaAarcofcUoriae.''— Janea7,iM0. 


Bralnr,  Cam- 

:niprovements  in  the  extricalicm  and  conosbiSlloa 
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Notes  and  Queries. 


(CUttlCAL  NkM, 

t  Z4,  iMIi 


UOS.  L.  Franeta,  New  York,  U.S.A.,  "Improved  compositions  «p- 
|>licaUc  to  printim;  r' "^P'  ""d  ''^e  mjnafaituri;  i  I  punting 
tUteriahMMl  the  produfkiooof  emerY  cioth,  Artificial  hones,  and  other 
poliahing  curfaces." 

tiu.  J.  £■  Po>Titer,GlM||OV,  M.B..  and  T,  L.  Pattcrion.  Greenock, 
lUnfatwahirc.  N.B.,  "  Imprpvcmcnts  in  i  btaininq  or  m*nufadturing 
••ltp<!|l«,  iodinr,  and  brnminc.  — July  1,  Ihiib. 

SZ|4*  A>  Fryer,  Mancbcfiter,  "  Improvcmcnu  in  the  concentration 
mA  «mlnMt«f  MKehariac  waA  MdiM  MlMiom.  Jtai  is 
cmpleyMl  theietn."— July  4,  iCW. 

NOTICKS  TO  mocnKD. 

661.  W.  Weldon,  Park  Villa,  West  Hill.  Highcatc.  Middlewx. 
"  Imprtn-cmcnti  in  the  reRcneratlon  from  chloilM  fCtiduea  of  otidc^ 
of  manganese  suitable  for  uu  again  in  the  manafiiAwre  of  chlnrinr, 
aad  capable  rf  h<-inn  applied  al.io  to  other  purpose*."— Petition 
Rcorded  l-ehur»ry  1; .  i^dS. 

7S3.  C.  bchin;,  i-'aubourg  de  Saveine,  Stranbourg,  France,  "A 
prfccaa  lor  the  partial  ^MinMiM  of  tlM  aitmim  ftom  tko  pradtiOs 
of  combustion,  and  fornaces  and  appofatm  connefltd  therawith."— 
March  4.  iSt*!*. 

901.    W.  r..  Gei(;c.  \\cllinqinr.  Street,  Strand,  Middlc5ex.  "Im- 

Jirbved  fuel,  by  the  u»c  of  uhali  tlic  ImdlinK  of  fires  will  be  gteatly 
aeililated."— A  communication  fr<>m  K.  N.  Lxgcndre,  PaaaaBe  da 
FttUm  Ecorica,  Paris.— March  17.  >n6S. 

I]N.  J.  Norman.  Glascow,  N.D.,  "  Improvements  in  ctlcinini;, 
tMunSlfC,  or  ovl(ll^inK  orets,  minerals,  mclah.  And  other  '■uhMincc:,,  and 
in  radocinc  oxides  and  salts  of  mciaU  and  other  substances,  and  in 
apparatna  lor  these  purpoaea."-'  Mny  0.  il)6H. 

i8t9.  W.  Firth,  Barley  Wood,  near  Leeds.  "  ImprovMientt  la 
deooorisinp  petn'Icnm  .ind  other  oils  "   June  (.  il'fi? 

1 S60.  J.  r>i  V,  a  I ,  M  ] )  ,  "  Impro\  f  rntn  1  .in  prcMjrviu  an:!  arir-.tmi; 
decay  in  certain  vegetable  substances  for  the  purposes  of  food  and 
manure."— June  6,  i«6«. 

1910.  K.  Maltster,  Pall  Mall.  WeatmiitatCT,  "  An  improved  mixtare 
or  compound  for  cleaning  glovca  and  other  articles.**— June  13, 166S. 


NOTES  AMD  QUERIES. 


Aarine«— Printing  Ink.— NMicinc  Dr.  Adriam's  remarks  on 
nMoHc  acid,  I  luvc  tried  HnatKcessfully  to  obtain  the  dry  orange  pig- 
ment of  which  he  speaks.  I  first  made  a  hot  utronK  solution  of  car- 
bonate of  S'^a  and  saturated  it  with  aurine  caLc.  and  then  mived 
slowly  a  Mi>.rK  !>'.>lution  of  alum  until  the  ica^ion  craMrd.  I  obtiinej, 
by  washing  the  precipitate,  a  fine  scarlet  lake,  but  on  drying  slowly  it 
became  a  dirty  pink-tinted  alumina,  which  becomes  acarlet  a^in  by 
damping,  and  the  ditty  tint  again  when  dry.  The  reason  aurine  solu- 
tion is  not  used  as  red  ink  i<>  becaiine  ro&cine  cake  is  soluble  in  cold 
water,  and  givci  a  miii.h  bncliici  coluur.  Roteine  pigment*, 
when  kept  m  a  shady  room,  arc  almost  ptrmanant.  but  two  days' 
OJMoaaw  10  win  and  night  air  will  thofoifiriy  dacoaipow  tiw  •urine 
ctuoor.  Nearly  all  black  printing  ink  ii  now  nia4a  i>f  min  oil.— 
R.  G.  B. 


TO  CORRESPONDEWTS. 


*,*  Vol  xvii.  of  the  Chchicai.  News,  containing  a  copious  index,  is 
now  ready  price  ixi^  Inr  |MMt  III.  M.,  handsomely  bound  in  red 
cloth,  gold  lettetcd.  The  caacs  for  binding  may  be  obtained  at  our 


Office,  price  la.  fid.  Sabicribcn  may  have  their  copies  bound  for 
n.  6d.,  if  sent  to  oar  Office,  or,  if  accompanied  by  a  cloth  case,  for  11. 

D.  Ptmtlt .—SatM  a  book  as  >'ou  require  is  in  preparation,  and  will 
shortly  be  published  bv  Messrs.  Longmans. 

H. /I.  fl.—"  The  Philosophy  of  Pie-juice  "  will  not  bear  very  close 
crMdem.  Tbs  cap  we  undcntand,  but  the  explanation  given  in  the 
followinr  sentence  has  no  sufficient  foundation:— " No  amount  of 
surrar  will  sweeten  fruit  af^er  it  is  cooked,  for  the  sugar  and  the  acid 
w  ill  not  then  amalgamate.  When  the  sugar  is  placed  in  the  pic  before 
baking,  as  it  always  ought  to  be,  the  chemical  adion  of  the  beat 
hvoata  the  efleA  of  the  aufar  upon  the  fruit,  the  acidity  {aasntnUiaed, 
and  an  agreeable  amalgamation  takes  place,  which  cn  never  be  pro- 
duced by  an  after  addition  of  sugar  to  the  pie." 

W.  if.— The  cap  evidently  fitted,  but  our  remarks  about  indistinct 
writing  were  addrcaaed  to  another  correspondent  writing  under  the 
■ame  initials.  The  modes  of  analysing  quantitatively  and  qualita- 
tively crmmercial  while  lead  and  tine  white  are  too  simple  to  be 
worth  inserting  a  qticry  for  them  in  onr  columns.  Asy  modcfs  book 
on  analysis  will  y^wt  ymi  sufficient  information  tO  •SsHs  JOB  tB 
devise  a  process  best  fittcd;to  your  special  case. 

C.  Cf«»/9r<f.— There  is  no  discrepancy.  It  is  entirely  an  arbitrary 
matter  whether  you  write  the  N  first  in  ammonia,  with  Mullcr  and 
Hofmann,  or  the  H  first,  with  Koacoe,  Williamson,  and  FranUand. 

ComnitiKiVoftonj  havt  been  reteUed  from  R.  G.  Bennett  (with  en- 
cloaure);  J.  Hirscb,  Ph  D..  Chigago  (with  enclosure) ;  C.  Crawford 
(witb  enclosure);  W.  Bees  (with  enclosure);  Mrs.  Bainet  (with  en- 
cleesn);  W.  Walker  ;  G.  Andrews  ;  M.  Hodgkinson (with  enclosure) ; 
Dr.  Letheby;  D.  Powell ;  Major  F.  T.  Rickisrd  ;  J.  Wintcrbottom ; 
D.  Forbes,  F.R.S.  (with  enclosure! ;  G.  F.  Rodwcll  (with  enclosure) ; 
BIlia  Jones  (with  enclosure);  W,  P.  Wilson ;  Dr.  Sheridan  Muspratt ; 
O.  Whartcn  Simpii  n  ;   W.  Synies  (with  cnclosuie) ;  A.  H.  Berger; 

Ci^Hiicbioa ;  J.  Ucland,  Jun. ;  Rev.  B.  W.  OibsoDC,  U Jl. ;  Cutk 


OK.  KEIMANN'S  HANDBOOK  OF  AMILINB. 
Now  resdjr,  is  8*0.  trith  5  WMdcsls;  pries  iei.M. 

On  Aniline  and  its  Derivatives ;  a  Treatise  on 
the  Manufa(f\ure  of  Aniline  and  Aniline  Coloiin.  By  M 
RtiVANS,  Ph.D.,  L.A.M.  To  which  is  appended  tite Report  on  tfct 
Colouring  Matters  derived  from  Coal  Tar  shown  at  tboFrcach  Etbi- 
bMaa  of  ttfir.  by  Or.  Hotoasik  FJUS,,  sod  Mews.  On  Liitt  ssi 
Giisfd.  KamiaassdeAledbiy  WiuuiiCraouiiFJLS.tae> 


Now  ready,  price  2S.  6d. 

What  should  we  Drink  ?    An  Inquiry.  Sii£- 
gesledlqrMr.  Bsclnvitlili  "PmAiesI  MsMsoa  Wis."  Igr 
Jasics  L.  DenatSB. 

Longmans,  Green,  and  Co.,  Patemoiter  Row. 


MR.  H.  BAILUBRS'S  CIUMICAL  PUBUCATIOIU. 
I. 

In  t  vela.,  Iiro.,  price  jde. 

A  Complete  Prucllcal  Treatise  on  Fuel,  and  its 
Application  to  the  ProduAion  of  Heal  and  Light.  Ulustiaicd 
witb  «]]  Woodnitt  snd  C  Littwafsgiwe  Rslea,  isiminc  the  FiiM  Hn 
ofK(rll>ra  CBBMlCALTECmblMY.  ^ 

By  THOMAS  RICHARDSON  and  HSNRY  WATTS. 
II. 

In  3  vole..  Im.  price  £4  m.,  by  tbe  aamc  AsOots. 

A    Complete    PratHical   Treatise    on  Acids, 

*•  Alkalies,  and  Sails :  their  Manufaflure  and  Ap^ication.  lUas- 
UMsd  with  r»  Woodests  and  j  Utbocrspbic  Pistes. 


IM. 

Lsldy  PsUifiNd,  in  Svo..  ptfcs  jdi* 

Chemical    Technology,    by    Dr.  Thomas 
Richardson  and  Henry  Wsttl.  Esq.,  F.R.S.,  &c.   Pan  V. 

CoOTSiffrfc— Prsieisls  of  PetsSh,  Ondle  Acid,  Xsftsric  Acid.aBd 
the  Tarlrales  ofPoUsIt,  Ciliie  Acid. 

Appendix  A  containing  additional  information  on  Sulphur.  Sotpburic 
Acid,  Bisulphide  of  Carbon.  Chloride  of  Sodium,  Soda,  HyArocbloric 
Acid.  Potash,  Soap,  Glycerin,  Aluminium  and  Sodium.  MafneM'jtn, 
Soluble  .^(annates,  Arscniate  of  Soda.  Silicates  ol  Potabli  an  i 
Chlorate  of  Poiasb,  Phosphorus.  Lucifer  Matches.  Hyposulphite  ol 
Soda,  Bonsie  Acid.  SdnMo  PlMsshstaa,  NitrMs  «f  Sods,  Osnsoodtf. 
Coa^conaa,  Nimpycsriss,  sad  Pmiiisls  sf  FMsib. 

Appendix  tSj c— tslnis^  AbsMdkB  of  SpcdltsllsBS  ofPslesli  se- 
lating  to  tbe  msierisle  sni  proeemee  dsseribid  in  Ibis  end  ycsrioM 

volumes. 

Appendix  C,  Tables  conncAed  with  these  processes. 
Appendix  D,  a  CoUeAioa  of  Oocomcnls  on  Patent  Ri(bti. 
AdsttiisdPiwpedtiisassybebsdoa  sfplicaiiioB. 

H.  BAtLLiERE.  319,  Regent  Street,  London. 
**  Mr.  BaillUre  continsca  to  receive  all  the  New  Foreign  Booksoa 


New  aad  Cbsaper  Bdiliaa, 


 tborosfUy  fsvlasd,  is 

Demy  tiw..  pp^  780,  price  isi-  6d. 

17nianiiel  Swedenborg :  his  Life  and  Writinn* 

ny  WILLIAM  WHITE. 

Whet  cm  1  )'.t:  H  :st  fic  \  ,  the  Doftrincs.and  the  other- world  T  xr<rien<ei 
of  the  great  Swede  are  concisely  and  faithfully  set  forth,  also  the 
BingaUr  Origin  and  Condition  of  tae  Swedenburgian  Sea. 

The  volume  IsIiUuatnled  with  four  exquisite  Steel  Engravings 
tor  Mr.  C.  H.J  SMS. 

ATiirrr.rrv.— "  We  are  not  prepared  to  agree  w  ith  Mr.  Whits, 
cither  in  Lis  rt'a^.ooinf;  in  ritimate  of  his  ^-uhjrft.  but  «e  caa 
truly  say,  that  so  well  arranged  and  impartial  an  eipositioo  ef 
tbs  SwsdsBbargian  question  has  not  been  cncn  to  tiM  1     "  "' 

Simpkin,  Marshall,  &  Co. 


In  One  Vol.,  fcap.  8vo,  price  t  6d. 

An    Introdu<^iion  to   Chemical  Philosophy, 
sccofdisctD  Modern  Tbsorics,b)r  ApOLraBWURT2.FJLS. 
Tnmslatedana  Edited  by  WIUJiWCWKMCBS.  fMA,  Se, 

"  A  little  worV  of  singular  merit,  and  Smearing  at  a  moat  opportune 
period  ;  tt  gii  cs  a  icmarksMy  cIcsrejr^Mf  of  the  changes  taknr  place 
in  chemical  nomenclature,  witb  the  reasons  for  their  adoption.  — 
Medical  Times  and  GsMtte. 

LoBdoB :  CiUMKAk  Nbws  Oflcci  Bog  CoBrt, 
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NOTES  ON  CERTAIN  ABSORPTION  SPECTRA. 
By  Dr.  J.  EMERSON  REYNOLDS, 
Krtperof  tbe  Miner»ls  and  Anal)'at  to  the  Royal  Dublin  Society,  &c 


The  following  notes  are  the  result  of  some  observations 
made  during  the  past  four  years,  on  the  manner  in  which 
certain  coloured  liquid.s  ad  on  transmitted  light.  This 
•ubjed  has  already  received  much  attention  from  the  late 
Sir  David  Brewster,  Sir  VV.  Hcrschcl,  Dr.  Gladstone,  and 
others  ;  but  it  remained  for  Professor  Stokes,  of  Cambridge, 
to  give  it  an  unusual  degree  of  interest  by  the  use  of  the 
ipcdrum  analytical  method  in  his  valuable  researches  on 
the  colouring  matter  of  blood.  Still  more  recently  Mr. 
Sorby  has  applied  the  spectroscope  to  the  nMcroscope,  and 
thereby  materially  facilitated  the  accurate  investigation  of 
minute  blood  stains  or  other  coloured  spots. 

In  the  present  paper  are  noted  cases  in  which  I  have 
applied  the  method  of  spectrum  analysis  as  a  sort  of 
crucial  test  of  the  tenability  of  certain  received  opinions. 
I  have  also  used  it  in  examining  the  murexides  and  some 
of  the  coloured  woods  ;  the  latter  more  particularly  with 
a  view  to  determine  certain  points  relative  to  their 
colorific  principles,  and  to  their  detection  when  used  as 
adulterants  in  spirituous  solutions.  On  the  latter  point 
much  has  been  already  written  by  others,  and  little  can 
be  added  to  that  which  is  now  well  known,  nevertheless  I 
give  my  notes  on  the  subjcd,  as  they  were  made  at  a  time 
when  a  very  small  share  of  attention  had  been  given  to 
the  matter. 

The  apparatus  which  I  employ  consists  of  a  small  pen- 
tagonal bHQx.  in  one  side  of  which  is  fitted  a  brass  tube, 
about  eight  inches  long ;  at  the  free  end  of  the  latter  is 
placed  a  slit,  adjustable  by  means  of  a  screw,  and  at  the 
other  extremity  a  plano-convex  lens  is  so  arranged  that 
the  slit  shall  be  in  its  principal  focus.  The  rays  of  light, 
transmitted  by  the  aperture,  are  rendered  parallel  by  the 
lens,  and  then  pass  through  a  bisulphide  of  carbon  prism 
(refrafting  angle  «^  59  ), firmly  fixed  in  the  box.  The  spcCirum 
of  the  light  examined  is  then  seen  on  looking  through  the 
second  face  of  the  prism.  If  the  apparatus  be  pointed  at 
a  bright  cloud,  and  the  slit  adjusted,  the  chief  solar  lines 
of  Fraunhofer  can  be  easily  seen  with  the  naked  eye. 
VrTjcn  the  light  is  made  to  pass  through  a  coloured  liquid 
contained  in  a  test  tube,  and  the  latter  placed  before  the 
slit,  we  most  conveniently  observe  the  characteristic  ab- 
sorption speflrum  of  the  substance  examined.  Professor 
Stokes  has  already  fully  drawn  attention  to  the  distinction 
to  be  made  between  the  production  of  characteristic  bands 
in  the  spcdlrum  and  the  mere  abKorptiun  of  certain  colours. 
In  some  cases  this  is  a  question  of  dilution  ;  in  others, 
where  no  bands  are  developed  under  any  circumstances, 
the  complementary  colours  are  then  simply  wanting. 
Thus,  permanganate  of  potassium,  when  in  dilute  solution, 
gives  five  beautiful  absorption  bands  in  the  green;  but,  if 
the  liquid  be  concentrated,  the  centre  of  the  .-^pciflrum  is 
cutout,  but  no  bands  arc  observed.  On  the  other  hand, 
the  purple  colouring  matter  of  most  flowers,  when  in 
strong  solution,  produces  almost  the  same  degree  of 
general  absorption  as  the  permanganate  ;  but,  if  diluted,  no 
bands  arc  apparent,  the  centre  of  the  spc<\rum  being  then 
merely  weakened. 

It  is  curious  to  remark,  in  examining  the  nature  of  the 
light  transmitted  by  coloured  solutions,  the  inverse  re 
lation  sometimes  observed  to  exist  between  the  absorptive 
effcft  which  a  given  liquid  exerts  on  the  spcdrum  and  the 
intensity  of  its  colour.  We  are  all  familiar  with  cases  of 
wry  dilute  and  slightly  coloured  solutions,  such  as  those  of 
permanganate  of  potassium,  or  nitrate  of  didymium,  which 
give  hie  to  charas.^cri8tic  and  strongly  marked  bunds 


ng  matter  ol  the  common  blackberry,  however, 
we  find  a  body  which,  under  different  conditions,  will 
exhibit  cither  phenomenon  ;  but  it  must  be  premised  that 
no  distinct  bands  are  produced.  If  an  aqueous  solution  of 
the  colouring  matter  be  examined  with  the  spe&rum 
apparatus,  the  liquid,  though  of  a  pale  purplish  red  tint, 
will  be  found  to  absorb  very  strongly  the  central  portion 
of  the  speClrum,  commencing  near  d,  and  shading  off  near 
F ;  in  rather  dilute  solutions  a  trace  of  a  band  may  be  dis- 
tinguished on  the  confines  of  the  least  refrangible  end  of 
the  dark  space.  With  the  alcoholic  solution,  however, 
'  the  case  is  different ;  its  colour  is  a  magnificent  purple, 
I  and  much  more  intense  than  the  aqueous  dccoCtion  ;  but 
its  eflfeCl  on  the  spectrum  is  very  much  lessmarked,  though 
'  the  light  actually  absorbed  is  of  nearly  exactly  the  same 
]  degree  of  refrangibility  as  in  the  first  instance. 


Eig.  I. 


B 

Coloured  Derivative  of  Opianic  Acid. — By  dehy- 
drating opianic  acid.  Professor  .\nderson  produced  a 
colouring  matter  undistinguishabic  chemically  from  madder 
alizarin.  On  removing  four  atoms  of  water  from  the  acid 
we  get  the  formula  of  alizarin  according  to  the  best 
analyses,  thus : — 

C,oH,oOj-2H^O  =1  C.oHeOj 

opianic  .Acid.  Alizarin. 

This  was  a  case,  therefore,  peculiarly  suitatile  for  exami- 
nation by  the  optical  method. 

Opianic  acid  was  prepared  by  Matthiesscn  and  Foster's 
process,  i.e.,  by  the  adion  of  manganic  oxide  on  narcotine. 
This  base,  as  is  well  known,  gives  rise,  when  oxidised,  to 
cotarninc  and  opianic  acid,  thus  : — 

C^I-.jNOy  +  O  =  CuH.jNOj  -f  CioH.oOj 

Narculinc.  Cotarioc.         Opianic  Acid. 

The  pure  and  dry  acid  was  dissolved  without  heat  in 
some  concentr.ited  sulphuric  acid,  and  the  solution 
allowed  to  stand.  Gradually  the  liquid  became  coloured, 
and  simultaneously  bands  appeared  crossing  the  speCtrum 
of  the  transmitted  light.  The  maximum  of  clearness  and 
intensity  was  reached  after  four  hours'  standing  at  the 
ordinary  temperature,  and  continued  for  several  days. 

The  spectrum  observed  is  shown  at  Fig.  2;  it  is  marked 
by  a  very  dark  band  on  u,  sharp  at  its  least  refrangible 


Digitizea  by  CjC 


50 


Notes  on  Almyption  Spectra. 


}  Chemical  News, 
I    July  31, 1868. 


side,  but  shading  ofT  into  the  f^en.  Another  hand  on  r 
can  lie  se«n,  but  it  is  not  marked.  Kince  the  rest  of 
the  spedkrum  is  almost  wholly  cut  off  beyond  this  point. 
In  additiMi  to  the  bands  and  9hsdln|[i  strong  ted  fltiOT- 
esceoce  was  observed.  This  colouring  matter  likewise 
gives  the  madder  tints  with  mordants}  imt  these  com- 
pounds do  not  present  any  charaders  worthy  of  special 
notice.  ' 

\V?»'n  thr  spcftrtim  of  Ancirr' fn'"  ali/ririn  ii  t  ('nTLirMl 
%%'tth  that  111'  the  true  nsadccr  ;il;/an!i,  undtr  like  i:n;vJ:'l<eis 
(  ,11'  I-  jg.  i),  it  will  be  seen  how  thorouRhly  dist: n. t  thi  '.' 
arc  in  optical  properties,  though  so  nearly  idcnittal  111 
their  LliLtnl..al  relations. 

Ruf!(;;illjc  Acid  -  -Th<*  ••tn^'ni'  pnr.illrlisni  in  many 
ph\'s;r,il  .nr.d  t:)icin[cal  pri  ipL :  tii  s  kni  uti  Im  cxi'  l  lietwecn 
madder  uliarann  and  riitigailic  or  pareii.Tgic  acid  rendered 
the  comparison  of  the  absorption  spedlra  of  the  two 
bodies,  under  similar  conditions,  a  matter  of  considerable 
Interest. 

KufiRallic  acid  was  prepared  by  dige<;tin»  a  i^olution  of 
gallic  acid  in  five  times  Its  weight  of  concentrated  «ul- 
phuiic  acid  at  a  gentte  heat  for  a  safRcient  time.  The 
purplc-rcd  liquid  was  then  slowly  poured  into  «  consider- 
able qaaotity  of  oold  water.  A  brown  ikwculent  deposit 
was  thus  pfodnced ;  this  was  collededt  washed  with 
boiling  water,  and  dried.  Repeated  re-solution  in  .■sul- 
phuric acid  and  precipitation  by  water  rendered  this  pure. 
W'ith  aU-.uinL'  carbonates  and  alum,  dull  purple  li  imd-- 
were  obi.iliietl.    By  careful  sublimation  the  powder  lu.iy 

be  madi'  in  x  ield  licaut.ti;!  (ir.i;i  n'-VL-Knrv  Lr\  s;.ils,  verv 
Rtrongis  reKcinblini;  .'ili^.irin  n|  in.i.Utr  jiitpared  by  a 
situil^ir  pmtcss.  As  in  the  l.-ttrr  i  ri^e.  a  large  poitlon  of 
tarhonaLi'ons  itsid-.ie  likewise  ieir..ii:iN  behind. 

\M;en  t lu-  li^^tii  transmitted  hy  a  sufficiently  dilute 
solution  of  ruiigaiiic  acid  in  oil  oi  vitriol  is  examined  with 
a  prism,  the  very  charadcristic  spedruni  represented  at 
Fig.  3  is  observed.  The  two  least  refrangible  bands  are 
those  mofit  strongly  marked  when  the  sun  is  the  source 
of  light;  while  the  remaining  two.  of  higher  refrangibitity, 
are  only  easily  observed  with  ariilicial  tight.  It  is  curious 
to  remark  here,  that  if  a  very  weak  sulphuric  solution  of  the 
nifigallic  acid  be  bdatcd  suQiciently,  the  absorption  bands 
disappear,  but  become  again  visible  as  the  liquid  cools. 

The  solation  of  the  acid  In  cavbonaie  of  sodium  is 
reddiab  teown,  and  simply  evts  olf  the  most  refrangible 
'  poition  of  the  tpeAratn,  commencing  at  b  ;  with  ammonia 
a  dirty  purple-red  liquid,  which  weakens  that  ponion  of 
the  speftnim  more  refrangible  than  r.     Alnm  gives  with 

riili^.Tllic  .icid  a  sidutLiui  uf  .1   line  purple  enl:  nr.  v'  liuh 
absiirbs  tmicli  !ic;ht  bL-tv.feii  d  .md  r.  leaving;  both  ends  of  1 
the    speClnim  t-lenr.      I  hcsi-    leaktiens  are  remarkably 
difTi![ciU  fri);!!  tl'.ose  ntioiiled  by  madder  alizarin. 

A  simiL^r  series  of  experiments  was  made  wit'i  the 
cry--t.(lline  sublirn.ite  obtained  from  the  amorphouii  rufi- 
gallic  aeid,  but  tlie  results  were  identical  with  those  just 
desLrdnid  ;  we  may  therefore  state  that  rufigallic  acid 
.^ublinies  unchanged. 

Murcxides.  -  The  uric  acid  and  caffeine  murexides  are 
ao closely  allied  in  chemical  constitution,  as  well  as  in 
many  of  their  physical  properties,  that  it  appcand  to  Ik-  J 
a  matter  of  interest  to  compare  the  adion  of  the  mag-  1 
nificently  coloured  aqueotia  solutions  of  each  body  on 
transmitted  light. 

Uric  acid  murexide  was  prepared  by  the  aAion  of 
ammonia  or  a  miatare  of  alloxan  and  alfoxantin,  and  the 
caffeine  derivative  by  treating  amalic  acid  w  ith  ammonia. 
The  prismatic  analysis  of  the  li^ht  transmitted  by  the 
aqueous  solution  of  each  did  not  show  anv  marked  differ- 
ence in  their  optical  properties.  In  both  cases  the 
>pettrum  was  found  to  be  much  we  ik< ned  in  the  green, 
but  no  bands  were  obser\cd.  On  the  addisiun  nf  a  little 
hydrate  of  potassium,  the  solution  of  uric  acid  tn-.iievi.ir 
changed  to  a  violet  tint,  but  its  sftion  f^n  tin'  speLtm-Ti 

was  not  very  pereeptiblv  alti  red.      A  liuner.il  at  id  d:; 

charged  the  colour  from  the  original  liquid.  The  solution 
d(lhecaflitina  coiapoiiiid»  on  trcnloient  witbbydrate  of 


potassium,  is  simply  weakened  in  colour,  bat  it  does  not 
absorb  light  ditferently.  The  presence  of  a  free  acid  doci 
not  diminish  the  intensity  or  alter  the  tint  perceptibly. 

It  was  foendt  in  proaecutiitg  these  cxpefimcttta, 
that  when  either  mttremde  was  prepared  by  a  jpmctM 
different  from  those  above-mentiaOM,  that  produ A  exerted 
the  same  aAion  on  the  spednim,  hut  the  relations  to  re- 
agents were  materially  altered.  We  therefore  learn  that 
the  two  :nurc>;:les  rtniarkably  resemble  cath  other  in 
optic.i  a-,  well  as  in  general  chataeters:  so  that,  when 
I'repared  iis'  ■■imilar  methods,  the>'  do  not  dilTer  from  each 
other  in  any  important  point  more  than  will  two  samples 
of  the  same  murexide,  when  both  have  been  pnidacea  by 

difierent  proccs«rs. 

I  rti.,y  n'e\-  nieni;on  a  curious  result  obtained  when 
applying  the  murexide  te&t  in  a  peculiar  way  to  a  solution 
known  to  contain  pure  caffeine.  The  liquid  was  acidu- 
lated with  hydrochloric  acid,  wanned,  and  then  a  crystal 
of  chlorate  of  potah^i\im  dropped  in;  after  digesting  for  a 
sufficient  time,  the  whole  was  allowed  to  cool,  and  some 
strong  solution  of  ammonia  carefully  poured  into  the  test- 
tube,  so  that  the  column  of  specincally  lighter  liquid 
might  float  on  the  tcet  solution.  This  was  then  left  at 
rest  for  twenty-four  hours,  at  the  end  of  which  time  the 
two  liquids  were  found  to  have  partially  mingled,  and 
produced  a  purple-red  solution,  wbkh  on  prismatic  ex- 
amination was  observed  to  cut  off  two  sharp  bands  in  the 
spedrum,  as  represented  in  Fig.  4.  May  we  not  infer 
!  from  the  results  of  these  experiments  that  uric  acid  and 
!  cAtit  ine  are  each  capable  of  ytcMing  acveral  difhnat 
coloured  products  ? 

Logwood. —The  light  transmitted  by  the  aqueous  de- 
codion  of  the  \voo<l  of  Htrtnato^cylHm  Campeckiamtm  vdien 
analysed  by  the  prism  gives  the  peculiar  speAnsm  fcpce- 
sented  at  Fig.  5.  This  shows  a  strongly  m,irked  absorp- 
tion band  but  little  more  refrangible  than  tiic  solar  line  O, 
the  side  next  to  the  fixed  line  being  sharply  defined,  bttt 
the  second  edg!e  shadee  off  fradnaUy  to  near  b.  A  vay 
marked  diminution  of  light  is  observed  in  the  higher 
portlons  of  the  spcArom,  commencing  about  f;  the 
intervening  green  space  is  also  somewhat  obscured.  With 
carbonate  of  ammonium  the  solution  is  of  purple-red 
colour,  but  tl-.e  b.md  '.H  -,  Olid  i>  remains  iinrban^i-d  ;  a  new- 
band,  howe\ei,  a'piieais.  r.illier  f.ontly  marked,  uiiduay 
h-t",  en  h  and  r  ;  tl-.e  reniaininL;  portions  of  the  spcftrum 
arc  much  less  wfakciieu  than  in  the  last  case.  When  the 
solution  of  the  colouring  matter  is  warmed  with  alum,  the 
band  near  n  is  .alone  .ipp.-irent,  the  rest  of  the  spedrum 
being  ne.Trly  free  iruin  iliade.  w  ith  the  evcepliun  of  a 
sfit'h;  absorption,  extending  from  the  least  refrangible 
ed'v-  nt'the  band  '.o  midWay  between  c  and  d;  this  is  the 
point  from  which  all  light  is  observed  to  be  cut  off  in  the 
ver^  strong  solution.  These  are  the  most  striking  re- 
actions of  the  aqueous  decodtion.  The  alcoholic  tindure 
of  logwood  is  pale  yellow,  and  simply  absorbs  the  blue 
rays  from  about  b,  leaving  the  remainder  of  the  spe&rum 
unchanged,  if  to  the  akoholic  liquid  a  drop  of^caostic 
ammonia  be  added,  a  magnificent  purple-red  colour  is 
produced ;  this  solution  gives  the  single  absorption  banda 
just  beyond  pvcivstrongtymtt^ked,  and  leaves  both  ends  of 
the  speAmmperieAly  clear  and  bright.  In  weak  spirituous 
solutions  of  the  colouring  matter  other  chemical  agents 
react  it^  nearly  the  same  w  ay  as  in  the  aqueous  dcco^ion. 

Pure  colourless  liain.Uoxylin  iCvH,j(';r.  :\hvn  atlo\ecd 
to  oxidi.^c  by  contact  with  the  air  affords  a  solution  which 
reads  in  precisely  the  tame  way  as  the  aqneout  infnsioo 

of  the  dyewood. 

Brazil  Wood.— The  aqueous  infusion  of  the  wood  of 
the  Lima  variety  of  Ca^Balpina  crispa*  is  of  a  Jiale 
brownish  yellow  colour,  and  acts  in  a  remarkable  tnaiMWf 
on  the  light  which  it  transmits.  Fig.  6  fupieaenta  the 
absorption  which  it  produces  in  the  spMbiim.  The  fim 
or  least  refrangible  band  is  strongly  marked,  but  the 
second  is  lighter,  and  rendered  ksa  evident  by  the  r— 
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siderable  wfaltcnirifj  of  the  •pe^lnim  beyond  it.  The 
addition  of  a  diluiu  ucid  but  little  alters  the  colour  of  the 
solution;  but,  on  examining  with  kil  priL^ui,  11  1  now 
seen  to  produce  but  one  ill-defined  band,  }iut;rnn diati'  in 
situation  between  n  and  e.  On  the  additimi  oi  a  mk.iII 
quantity  of  caustic  animania  to  the  infusion,  tlic  li(|iMd 
changes  to  a  fine  ruby-red  colour;  ;t  tlurn  ;il)-.orb>  the 
sinjjle-  band  on  the  contint-s  of  tlu-  ;;rt:t.-n,  as  rcptcsefUed 
in  i'if^.  7,  while  both  ends  of  the  spi  Ctnim  pcrfedly 
brij^iit  and  clear.  When  aium  is  warmed  with  the  aqueous 
infusion,  the  charaAerisiic  bands  before  apparent  are  re- 
placed by  a  geflfenl  abMWptioD  of  the  green  Atys.  The 
•Icdiolie  linAnre  of  BnucU  wood  affords  precisely  the 
Mine  readions.  Chcvreul  was,  I  believe,  the  (irit  to 
separate  a  red  crystalline  substance  from  Hraxtl  wood ; 
to  this  body  be  gmve  tlie  name  Braaiiin,  a»  he  au|ipoied 
it  to  odit  icady  fiMmcd  in  the  tree.  pRitaer,  however, 

MNWyM»lhter»  alKnraA  that  tttourUss  crystals  can  be 

obtained  from  the  akoholie  extrad  by  agitating  it  with 
hydrate  of  lead  and  subsequently  decomposing  the  re- 
sulting   compound    with  hydrosulphuric   acid.  The 

colourless    siibst.intf    so   prrparrd    hi-    ii.inu'd  I'ra/il''n 

iCgHiiO,),  and  CiiL-vifuI's  rcj  Luin]-uunJ  lit.;.:iltrin 
CisH.vsO;!.  Notn  ithst.indin^'  the  dn'ihts  cnlertained  of 
the  accuracy  of  I'lcuicr's  >t.uci:icnts,  I  must  say  that  1 
have  succeeded  in  preparing;  .i  iie.irl\'  colourless  substance 
from  Bra/il  wt)orl  by  Preisbur  s  process,  which,,  when  dis- 
solved and  treated  u  itli  .tninionia  with  exposure  to  the  air, 
gave  a  coloured  solution  v/hich  acted  upon  transmitted  light 
in  a  similar  manner  to  the  ordinary  infusion  of  the  wood. 
Of  course  the  corroboration  of  Preisser's  results  in  this 
diredlion  in  no  way  affeifts  the  objections  which  have  been 
taken  to  his  formula  by  Watts  and  others. 

Camwood,  or  Barwood. — The  absorption  spedrum 
afforded  by  the  alcoholic  solution  or  infasion  of  camwood 
is  very  remarkable  on  account  of  the  considerable  re- 
frangibility  of  the  buida  whidl  chmtAeriae  it.  Fig,  8 
represents  the  appeanmee  which  weoheerveoa  examioing 
the  light  transmitted  by  soch  a  soltition  with  the  priam. 
It  wtlT  be  remarked  that,  in  addition  to  the  bands  situated 
in  the  green  and  blue  spaces,  a  slight  shading  on  o  is  per- 
ceptible. If  to  the  alcoholic  liquid  wc  add  a  drop  of 
stron-,'  ammonia,  the  solutiou  becomes  of  a  dull  purple-red 
tolour,  but  i^'ivi-i^  the  peculiar  ipeOtruin  shown  at  Fi^.  9. 
The  first  and  least  absorption  occurs  a  htlie  bcyoiuln; 
the  second  band  is  strongly  marked,  b.it  its  bor(I<  is  are 
ill-defined.  Potash  acts  :n  a  sitrular  manner.  When 
boiled  with  the  .tddhion  of  a  s:n^Me  drop  o;  strorj^'  alum 
solution,  the  two  b.mdsof  the  simple  .ik ohdhc  t!iu:ure  are 
destroyed,  and  replaced  by  a  shading  of  the  spe<llrum 
between  F.  and  f.  If  to  the  original  liquid  a  few  drops  of 
dilute  nitric  acid  be  added,  a  similar  result  is  obtained ;  but 
in  thial>caie  tlw  absorplion  takes  place  between  D  and  B. 


Ozone. — The  Journal  of  Uu  Fraaklin  tnstituU  for 
April  says  that  a  youthful  jihysicist  of  its  acquaintance, 
wlio  has  one  of  those  coUcdiiMit  of  chemicals  and  appara- 
tus known  asCrew'sLaboiatories,  while  trying  the  develop- 
ment of  ozone  by  the  adtion  of  a  heated  glass  rod  upon  a 
mixture  of  air  and  ether,  varied  the  experiment  by  siibsti- 
luiir.;,' o\yf^c-n  lor  air  and  a  glass  tube  for  a  ro  l.  Under 
ihcbc  tytidiuons,  a  tremendous  dctonatron  w.is  the  result 
of  the  introdu<5tion  oftiie  heated  l.ibe  into  tlie  mixture. 
Supposing  that  the  ^lass  niij;ln  iiave  been  loo  hot,  he  re- 
peated the  experiiT'.ent,  but  aj;a:n  an  explosion  followed, 
although  the  lube  \\  a.s  ni>t  sutlici.  ntly  hot  to  burn  the 
closicd  hand  w  hen  dr.'ivv  n  thioui;h  it.  A  <;!as8  rod  was 
then  tried,  but  although  at  a  low  red  heat,  tt  produced  no 
such  result.  The  explanation  is  obvious.  The  position 
of  mixed  gas  and  vapour  inside  of  the  tube,  being 
confined  was  so  completely  acted  upon  that  MOlie  in 
infiictent  purity  and  bulk  to  ignite  the  vapour  or  mixture 
was  pcomcnd}  wWle  in  the  eaae  of  the  rod*  that  part  of 
the  oxjmen  converted  iMo  ommm  at  each  inaunt  waatoo 
rapidly  oifltocd  aoA  dihMcd  fiw  such  a  remit. 


ON  THE  DISTILLXTfON  OP  HyDSOCARBONS.  , 
Dy  JOSEPH  MIKSK.  Ph.D. 

On  reading  the  note  of  Prof.  B.  Sillim.in,  on  his  "  Rx- 
amination  of  some  California  tar,"'  it  occurred  to  me 
that  similar  experiments,  when  carried  on  with  a  view  of 
ascertaining  the  qualitative  and  quantitative  result  of 
illuminating  oil*  ahonld  be  executed  under  clitumstancea 
more  pafaud  to  the  distillation  on  a  larfe  scale,  in  order  , 
to  aitive  at  an  approximately  true  result. 

During  distillation  of  natural  hydrocarbons  on  a  com- 
mercial scale,  f.r.  in  large  stills,  the  process  of  "cracking  " 
alu  avs  t.ikcs  place  to  some  degree  ;  or,  in  other  words,  as 
all  !i»itivc  liydtocarbon  5  consist  of  mixtures  of  those  sub- 
stances of  greatly  var%  :ri  ;  bilil-.n;;  points,  all  hydrocarbon s 
of  high  boiling  points  mntaincd  in  such  mixtures  are 
during  distillation  exposed  tt)  arious  def^rees  of  tempera- 
ture b«-tow  thrir  o'.vn  boil  lu;  point,  as  lon^  as  those 
h\ drocailmns  of  lessor  i;ra\  ily  and  lower,  boiltng  point 
have  not  been  removed  by  distillation. 

It  is  this  exposure  to  a  lov.  1  r  <!c^;rce  of  heat  than 
corresponds  to  the  distilling  point  <  f  .m  oil  of  definite 
gravity  which  compri.e.cs  the  operation  of  "  cracking."  If 
we  consider  that  the  stills  used  ordinarily  in  this 
country  varv  in  capaciQr  from  500  gallons  to  20  000, 
and  in  sin^e  insUiices,  as  in  the  refinery  of  Reese 
and  Graff,  Pittsburgh,  Pa.,  to  40,000  gallons  a  piece, 
the*  dischaiee  of  which  varies  in  duration  from 
one  to  tlx  days,  it  will  be  evident  that  frequently,  as 
in  the  last  case  mentioned,  a  portion  of  theoil,  which  may 
enter  the  still  with  a  boiling  point  of,  for  instance.  400"  P., 
will  remain  exposed  for  more  than  100  hours  to 
various  degrees  of  increasing  heat,  all  of  which  arc  below 
its  own  boiling  p'>mt,  r.s  the  heat  of  even  the  stron,;eiit 
fire  is  absorbed  by  the;  evaporation  of  the  more  volatile 
portions  of  hydrocarbons. 

During  this  j?or>»!<i/ state  of  tliotilialiun  iii  a  still  of  auch 
dimen  1:  r.f.  the  prniess  of  ■'  cracking"  will  be  taken  ad-, 
vantage  of  in  asupietne  de-^rce  '.r-thoiit  any  t'^pecial  efforts 
or  loss  of  time,  the  resulting  distillate  W'A\\\  of  a  hght 
specific  gravity  and  corresponding;  colour,  while  only  a 
small  portion  distils  over  .-IS  paratiin  oil.  the  latter  being 
due  to  over  heating,  which  witli  a  small  quantity  can 
hardly  be  avoided  in  so  large  a  ttUI.  on  account  of  the 
peculiar  shape  which  has  to  be  given  to  it  to  insure 
RufKcient  strength,  and  the  effccft  Qpon  that  of  the  life.  To 
this  point  I  shall  return  again. 

If  we  compare  the  distillation  ofs  or  10  gallons  with  the 
above  wefino  that  in  applytngfire  fredy,  the  entire  quanti^ 
may  be  distilled  ofF  in  less  than  an  hour,  and  cannot  likely 
take  more  than  a  few  hours — referring,  as  before,  to  a 
moderately  intense  heat.  Here,  according  to  the  con- 
s'riK'ncTi  <-'r  thi- still  or  the  manner  of  applying  heat,  the 
dihtiilaic  wiil  coiuain  hydrocarbons  of  as  high  a  specific 
gravity  respectively,  and  as  high  a  b<  sliii  :;  point,  as  the  ci  ude 
oil  did  brfore  entering  the  still,  or  e\cii  of  a  higher  one, 
if  the  oily  vapours  V  ere  overheated. 

In  this  case  thi!  two  leading  items  in  ilic  disilllaiioii  un 
a  cotntnercial  scale,  vi/.,  time  and  a  lemper.itr.rc  below 
the  actual  boiling  paint  of  a  porfiun  of  the  oil,  are  entirely 
wanting,  and  their  ab.s<  :^te  unavoidably  greatly  modifies 
the  resulting  produ^.  If,  then,  we  wish  to  distil  a  small 
quantity  of  bydraOttrbons  analogous  to  the  manner  in 
which  this  process  5s  carried  on  on  a  large  scale,  we  have 
to  employ  the  process  of  "cracking"  only.  But  even 
then  very  rarely  has  the  time  of  executing  such  a  distil- 
lation of  a  few  gallons  been  extended  beyond  a  small 
number  of  hours,  and  the  conse<Iuence  tS  a  distillate  with 
a  comp.iraiively  high  boiling  point. 

The  diflierence  between  this  last  name^  distillation  and 
that  on  a  large  scale  is  the  same  as  the  one  between 
distilling  coal  for  the  produ(ftion  of  illuminating  gas  and 
that  for  producing  coal  oils.  The  former,  producing  tar  of 
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greatspeciric^jravity,  is,  for  the  reasons  mentioned,  even  on 
a  large  scale,  carried  on  in  pomparitively  small  low  retorts, 
while  for  the  produdkion  of  coal  oils,  the  larger  revolving 
retorts  are  found  more  desirable.  In  these,  the  oily 
vapours  are  exposed  to  a  cooler  tempenttare  than  their 
OWttf  with  every  revolution  of  the  retort,  and  ate  in  this 
manner  broken  up  into  oils  uriight[:r  gravity,  dsstingutsbed 
from  the  tar  oila  by  their  fitness  for  itlumtnation. 

If,  then,  a  few  ipillomof  hydrocarbona  are  diatiUed  with 
•  view  of  presenting  the  prooabfe  reaulta  on  a  large  scale, 
WB  ou^t  to  conaiaer  the  amonot  ol  bcatinf  sitrface, 
whidi  ought  to  be  atiiallt  and  only  at  the  botton  of  the 
stilt,  together  with  the  arrangements  made  for  cooling 
the  sides  and  tipper  pottioos  of  the  distilling  apparatus, 
as  this  m.-iterially  influences  the  process  of  "  crackint».  " 

This  may  be  more  coniprLliLiisibic  !iy  nciit  in^-  the  niK's 
which  by  experience  I  found  to  leyul^iic  the  disiilLitiun  of 
carbon  oils  on  .m  extensive  SL.ile. 

I«.  The  daTerence  of  teciiier.aiire  between  the  ai.HJ.al 
bo.liDt^  point  tii  oil  ol  defuiite  f;ra\  itv,  .iru!  of  the  tem- 
per.Uure  to  M  hicli  it  is  raised.  i=  projiuition.ite  to  the  efleCt 
of  the  process  of  "  crachiii;;,"  i....  the  more  the  tempera- 
ture of  tlie  iictual  boiling  point  of  oil  of  di:linite  gravity  is 
above  the  temperature  to  which  tiie  saim;  oil  is  raised,  the 
greater  is  the  quantity  of  light  oil  obtained.  If  then  we 
vv.sh  to  reduce  the  ;,'ravity  of  a  very  heavy  oil  greatly,  we 
shall  have  to  employ  an  exceedingly  low  temperature, 
so  low  sometimes  as  to  suspend  aAnal  distillation  for  a 
short  time. 

3od.  The  gravity  of  the  distillate,  resulting  from  re- 
dnjSMO  of  tempCTaturc,  will  he  diredly  proportionate  to 
said  leduAion,  i.f.,  if  we  reducu  the  temperature  to  a 
degree  at  which  only  naphtha  of 0700  boils,  the  resulting 
distillate  will  possess  a  specific  gravity  of  O'TOO  regardless 
of  the  gravity  of  the  original  oil.  • 

This  law  enables  «a  to  produce  a  distillate  of  any 
^  desired  gravi^  (below  that  of  the  oil  beeare  AstiUation) 
ftom  any  cmde  oil,  and  a  due  regard  to  it  enables  us  to 
produce  an  illuminating  oil  of  the  same  specific  gravity 
withotit  great  quantitative  loiis  from  the  light  P^nnsylvanian 
oils,  as  that  produced  from  the  h  eavier  C);ko,  Canada,  of 
California  oils.  In  distillation  the  temperature  therefore 
should  al  .v.iys  hi  red  . iced  to  the  boiling  poiot  ofoU  of  the 
specific  gravity  desired. 

3rd.  The  difference  between  the  temperatures  of  the  two 
boiling-points,  vi?!,,  of  the  u:l  he i n l;  subjected  to  distiHa- 
tion,  and  of  '.lie  desired  distill.^te.  is  in  direi't  proportion 
to  the  height  of  the  still  employed,  or,  which  producer  the 
same  effe^,  to  the  laeility  for  cooling  the  upper  portions 
of  the  still.  .\t  cording  to  this  law  a  heavy  oil  will  yield 
the  readier  a  lii:l.t  distillate  the  higher  its  vapours  ha\  e  to 
rise  hefore  leaving  the  Still,  because  the  redudlion  of  tem- 
perature in  those  higher  portions  of  a  retort  which  are 
more  remote  from  the  source  of  heat  ads  upon  the  vapour 
of  the  oil  in  fine  division,  and  reduces  their  pavitymore 
readily  than  the  compa^  liquid  oil. 

If  the  heat  is  applied  solely  to  the  bottom  of  the  Sttll, 
while  its  sides  and  top  may  be  exposed  to  a  Cttnteot  of 
cuol  air,  the  reduAion  of  temperature  of  the  oil  VMOiirs 
takes  place  similarly  to,  and  can  be  cootfolled  better 
than,  the  cooling  in  high  stills  without  this  fwovition. 

The  arraogemcatafor  cooJJngthe  sides  and  top  of  a  still 
,  must  thention  be  tht  more  complete  the  tower  or  smaller 
the  still  employed  it.  This  law  also  teaches  us  that  stills 
to  be  used  lor  » cracking  "  oil  should  have  a  flat  bottom, 
and  should  have  the  fJues  arranged  in  such  a  manner  as 
to  permit  the  rcstriAion  of  the  fire  to  the  boUota  only, 
which  is  necessary  to  the  process  of"  cracking." 

Where  superheated  sttam  is  u^ed  as  the  heating  medium 
it  ought  fri  be  applied  at  the  bottom  only.  Where  the 
dimensions  of  a  stUl  become  as  hui;cas  was  mentioned  in 
the  beginning  of  this  article,  a  flat  bottom  would  hardly  be 
strong  cnouf^h ;  in  this  case  the  hoikr  shape  is  usually  em- 
ployed. In  order  to  have  a  prac'ticall)'  suiTiciently  large 
heating  surface,  the  fire  here  has  to  reach  up  to  a  certain 
dlaMBce  on  the  raood  boiler.  If  the  qoantity  of  oil  pimeiit 


Itin  the  still  is  so  small  aa  to  be  below  the  boiler  sur 
face  exposed  to  the  fire,  the  raising  oil  vapours  wiii  be 
Bunerheated  on  this  surface,  and  the  resulting  distillate 
will  be  ofgreater  specific  gravity,  and  of  darker  colour  thaait 
normally  would  have  been,  the  produd  resembling  ' 
the  oils  resulting  from  the  distillation  of  coal>tar* 

For  this  reason  the  re&iduuni  in  «uch  stills,  altar 
tion  to  the  qiwntity  mentioned,  is  frequently  removed  to 
smaller  stilts.  This  diminution  of  temperature  of  the  oil 
vapoun  causes  a  partial  eondensatioii  and  redistillatiaaaf 
the  oil,  vrilicb  diminislies  the  colour  and  gravity  of  oil. 

4th.  The  intensity  of  the  pMceaaof  **cficUng**  ia  pio- 
portionate  to  the  suddenness  with  which  the  oH  ympom 
are  condensed  before  leaving  the  StIU.  The  thorough  appli- 
cation of  this  principle  produces  more  rapidly  those  results 
mentioned  as  necessary  in  the  preceding  paragraph. 

5th.  The  difference  in  gravity  between  that  of  the  oil 
distilled  and  of  the  desired  distillate  is  in  dircA  propesti— 
to  the  quantity  of  water  produced  in  the  process. 

If  from  a  vi  ry  heavy  oil  an  exceedingly  lij^ht  distillate  is 
to  be  produced,  the  proportion  of  w  ater  is  so  immense  as 
to  hhow  occasionally  a  distillate  of  water  with  but  a 
minute  percentage  of  oil  flo.ating  on  its  surface.  In  all 
kuch  cases  small  black  particles  of  carbon  tloat  t;  • 
top  of  the  water,  forming  an  intermediate  layer  between 
the  latter  and  the  oil.  The  quantity  of  carbon  separated 
in  this  manner  h  aho  proportionate  to  the  quantity  of 
water  distilled  over  resp..  to  the  intensity  of  the  process 
of  "cracking"  employed.  This  carbon  is  mechaoicalty 
carried  over  by  particles  of  water,  wMch  in  ffiwrtaft  with 
oil  alw.i>-s  produce  violent  ebullition. 

These  laws  are  tfie  lame  with  hydrocarbons  distilled 
under  the  oidinaiy  atmMphetic  prsasnre  as  with  those 
distilled  in  a  vaciram  orimdcr  ianeaecd  pressure.  In  the 
two  last-named  caaea  the  variation  of  boHIng  point 
corresponding  to  these  diflbrent  degrees  of  pscsanie  has 
to  be  taken  into  consideration. 

Referring  once  more  to  the  article  ofProt.  SiifilBaa,  I 
would  mention  that  I  deem  his  concluding  assertion— 
"  The  transformation  of  light  oils  into  denser  prodofts 
like  tar,  to  result  not  as  has  been  supposed  bv  some,  from 
the  addition  of  oxvi^en  j^roducin^  an  oxidised  body,  but 
by  the  remo\  al  of  successive  atoms  of  hvdroj^en  in  the 
form  of  water." — simply  a  different  mode  of  expressing 
the  opinion  of  others  referred  to,  as  the  removal  of  hydro- 
gen in  the  shape  of  water  is  certainly  a  perfe^  and  true 
process  of  oxidation. 

We«lcm  Chemical  and  Starch  Works, 
MI  WUl  MJ  South  Water  StrMi,  CWg^BS. 
June  24tb,  1868. 


ON   A    NEW  ALKALOID 
CONTAIKSO  IN 

COMMERCIAL  ANILINE  AND  ISOMERIC  WITH 
TJOLUIDINB. 

H.  ftOSENSTIBHL. 


Bv  the  traaaibrmatlon  of  the  toluol  of  coal  tar  Into  telmi- 
dine  a  ooii-crystallisabic  alkaloid  is  obtained.  TUa  has 
been  remarked  by  several  obeetvera  amongst  othera  bf 
MM.  Coupler  and  Oraefingbeff;  the  latter  explains  the 

fadl  by  admitting  that  toluidine  may  exist  under  two 

modifications,  one  liquid,  the  other  solid,  but  be  points 
out  no  other  distittAivc  charaAeristics.  Similar  differences 
have  been  observed  in  nitro  toluol  ;  M.  Jawnrsky  obtiiDed 
this  produA  in  the  crystallified  state;  and  M.  Alexeyeff 
demonstrated  that  redudlion  transformed  it  ir  tu  toluidine, 
totally  and  immediately  crystalline.    M.  ICekul^  coo- 

I  eludes  from  these  fads  that  thO  Uqoid  llitfO*telliel  I 

{  known  must  be  impure. 

i     .Xhout  three  years  ago  M.  Coupicr  introduced  to 
merce  a  toluidine  but  partially  crystallisable,  and  MMsin- 
lag  only  ao  per  cent  «r  auriUoe.  T6  tfrie  Uqoid 
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appertains  the  valuable  quality  of  foiming,  with  arsc-nical 
acid,  a  red  coloaring  matter  analogous  to  fuchsine.  This 
property  has  hitherto  been  attributed  to  an  admixture  of 
auna  and  toluidine ;  and  the  liqoid  fiimof  M.  Conpier'* 
pnteft  was  sappoeed  to  1i«  dm  to  dw  pmenoe  of  a  certain 
^MOli^ofaiijjme. 

we  opposed  to  tUe  inew  of  the  qoeetion. 
Then  il  the  MBMant  boiliag  point  of  the  alkaloid  (198°), 
An  hs  elenentary  compemtion,  which  answers  to  the 
.formula  of  toluidine  ;  and,  lastly,  the  circumstance  that 
the  yield  of  pure  red  dye  is  vastly  superior  to  that  obtained 
from  admixtures  of  pure  aniline  and  crystallised  toluidine 
in  the  mosHavourable  pr<jporiiotis. — {BitiUlin  de  la  Sudeti 
JndustruUe  de  Mulkome,  p.  -'64.  1866  ] 

When  liquid  toluidine  is  cooled  to  below  zero,  and  a 
drop  of  water  thrown  in,  part  of  the  mass  solidifies,  and 
the  crystallised  toluidtnc  separates.  The  liquid  which 
remains  Still  possesses  the  boiling  point  and  the  com- 
poiition  of  toluidine ;  but  when  treated  with  arsenic  acid 
tht  yidd  of  led  ie  lets— >$  par  cent  in  lieu  of  45  per 
cent. 

This  liquid  is  the  best  primary  substance  for  the  prepara- 
tion of  the  new  allcaioid.  It  is  to  be  transformed  into 
oxalate,  which  is  exhausted  by  ether  Aee  from  alcohol ; 
the  undissolved  portion  consists  of  rnre  oxalate  of  tolui- 
dine :  the  part  dissolved  consists  >>!  :  ri  1  uate,  ctyatal- 
litable  from  ether,  alcohol,  and  water.  W  hen  dccompOMd 
bysoda,  thiaoitalate  furnishes  a  liquid  alkaloid.  Toascer- 
lafai  that  thiB  waa  indeed  a  aiaiple  alhakud,  it  waa  tntna- 
imatd  into  a  dthwMn'and  Mpanrted  by  lucccestve  oyatal- 
KiotiBna  into  fiBOt  deporita;  each  of  Chen  depoalta  waa 
iMiyilalliHd*  and  fta  solnhttity'  in  water  detoniined. 
Tha  coaataacv  of  this  soiubili^  waa  hoted  opon  w  n 
poof  of  ooBPlete  purity.  By  tno  aid  of  thie  aaK  Ao  Am 
alkaloid  emplaned  in  the  fitUoiriaf  cxperimenit  waa  pfc- 
pared. 
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this  base  is 

colourless,  but  colours  ^jratiually  tiie  ikir.  It  remains 
liquid  at  —  2o^  its  odour  resembles  that  of  toluidine,  its 
density  is  1-0002,  and  it  boils  at  19S  at  a  pressure  of  744 
millimetres.  Analysis  led  to  the  formula  C^H^N.  This 
formula  was  controlled  by  the  analysis  of  its  oxamidc, 
which  cry  t  ill-  s  ;:i  beautiful  silky  looking  neetlh  ,  .  n^-  ly 
oblained  quite  pure.  Thia  amide  ditfers  from  the  oxalate 
ly  a  MekiCMla  oif  water  only : — 


CO, 


Hi 


H,0 


The  alkaloid  regenerated  from  this  amide  was  also 
analysed,  and  the  result*;  accord  with  the  preceding 
analyses.  As  it  is,  therefore,  an  isomer  of  toluidine,  I 
will  call  it  pseudo-toluidine,  that  being  the  only  name  I 
justified  in  giving  it,  while  still  ignorant  oi*^  its  exa^ 
cooatitntion.  It  ie  tufficiently  plentinii— die  liquid  tolai- 
fiat  of  M.  CoiqKer  oontaim  M>wit36  per  ceott  comowrrial 
aniSna  often  moia  dnus  ao  per  aenl. 

jpMadotdaidiiM  doca  not  Mem  to  he  Identical.  dAer 
with  methylaniline,  which  hoib  at  19s"  (Hofmann,  1850, 
Aimaim  dtr  CMmii  wnf  Pkmmmeie,  txxiv.,  p.  150) ;  or 
with  the  alkaloid  described  by  Limpricht,  under  the  name 
of  benxylaroine  (loe.  cU.,  cxiv.,  p.  304),  .which  boils  at 
I83^ 

1  have  carefully  compared  the  crystalline  form,  and  the 
solubility  of  the  chlorhydrate  and  Oxalate,  with  those  of 
the  corresponding  sails  of  aniline  and  toluidine.  The 
establisliment  of  thi<4  difference  is  very  important.  The 
form  of  the  chlorhydrate  is  undetermmable ;  the  salt  of 
pseu  ]i  •-I  i.uidine  forms  an  orthorhombic  prism;  that 
formed  by  the  toluidine  is  clinorhombic.  Their  solubility 
in  the  same  order  are  respeftivt-ly,  in  a  hundred  parts  of 
water,  lao  at  ij',  7  ;  37,  3      15  •  5  ;  22,  9 

The  coloQied  reaAions  of  thiH  solution  are  alike  different 
to  those  of  aniline  and  toluidine ;  but  I  shall  return  to  this 
part  of  the  sabjedk  in  another  communication. 
When  heated  with  araoaic  add,  paeadotolaidinjB  jioea 
Md|  bui  if  oonMnctl  villi  pan  ciyMaUiNd 


toluidine,  it  ytdde  an  lAnndant  red  coknilng  natter,  con- 
taining at  least  50  per  cent  of  a  rosaniline  salt ;  during 
the  reaAion  much  aniline  also  distils.  An  explanation 
of  thia  lemaricable  iaft  would  leouiie  a  proibund  study  of 
dw  compoiidon  of  the  new  elkaloid. 

Here  n  anothereiiGnattance  noileae  Mriking.  When 
mixed  unth  anIHne  and  treated  by  anenie  acid,  pseado^ 
toluidine  produces  plenty  of  red  cotomfac  matter,  abnOar 
to  fuchsine,  but  differing  from  salt*  of  roaaaillne  In  the 
solubility  of  its  base  in  ether,  and  the  still  greater  aolu- 
bility  of  its  chloride  in  water.  It  appears  from  its  origin 
to  be  an  isom.cr  of  rosaniline. 

The  anilines  now  employed  in  the  manufadlure  of  fuch- 
sincs  contain  much  less  aniline  than  formerly,  but  I  h  r-e 
proved  that  they  contain  as  much  more  pscudotoluiduie. 
At  the  same  time  the  composition  of  the  reds  is  changed; 
the  red  which  I  have  described  must  now  be  recogniaedi 
in  addition  to  the  chloride  of  rosaniline,  whose  fotmnla 
Hofmann  has  so  clearly  established. 

Salts  of  psi:udi)tolaidine,  mix  u  ;  Ji  chlorate  of  copper 
and  applied  on  cotton,  ffivc  a  fine  black  ;  this  black 
approacnes  violet,  whilst  pure  aniline  under  the  same  con- 
ditions produces  a  blue  black.  I  ought  to  observe,  in  con- 
cluding this  sommary,  that  the  purity  of  the  alkaloids 
used  by  me  in  the  course  of  these  experiments  waa  verified 
by  the  laborious  but  sure  process  employed  t^eu  dio 
paeudotoluidine^(CeM/<#s  Ssndus,  Ixvii.,  45.) 


ON   THE  PROXIMATE  ANALYSIS   OP  COALS. 

By  ProinwT  GUSTAVUS  HINJUCHS,  Chemist  of  the 
OaoiDgimlfleneirof  tewa.* 


Coal  is  not  a  simple  chemical  combination,  expressible 
by  a  chemical  formula;, but  it  is  the  final  residuum  of 
\xgetable  matter  having  been  exposed  to  a  long-continued 
and  complex  process  of  addition  and  subtraAion.  An 
elementary  analyaia  will  tbereiiore  not  teach  ua  much  in 
regard  lo  the  natnie  of  the  oomboedMe;  for  who  woaM 
dare  to  maha  aiqr  conclusion  concerning  jMcaKar 
combination  of  the  eihments  thus  determined  i  Been  the 
headav  aSrfk  calculated  ftom  thia  demenrniy  aaeMa 
ii  not  more  traetworthy  than  the  vatnation  by  tho  aenne* 
tion  of  lead. 

The  proximate  analysis,  on  tha  contrary,  enaUee  na  lo 
learn  something  in  rq^ard  to  the  real  nature  of  the  find. 
The  moisture  and  the  ashes  are  both  not  only  diluents  of 

the  fuel,  but  in  themselves  obstacles  to  the  effifdivenesB 
of  the  same;  the  vaporisation  of  the  moisture  causes  a 
serious  loss  of  heat,  while  the  ashes,  by  hindering  a  com* 
plcte  combustion,  and  by  the  heat  they  contain  when 
dropped  through  the  grate,  constitute  another  loss.  By 
furthermore  determining  the  total  amount  of  volatile 
ma- 1  :  VI  learn  both  the  percentage  of  coke  in  the  fuel,  and 
the  amount  of  carbon  {fixed  corabusrible)  and  bitumen  (vola- 
tile combustible  matter).  Although  neither  of  these  two 
produds  can  be  considered  as  simpJe  chemical  compounds, 
ft  is  nevertheless  of  the  utmost  practical  importance  to 
lunow  these  two  quantities,  because  of  the  great  impor- 
tance of  coke  and  gas  in  the  arts.  The  yield  in  gas  of  a 
fuel  is  no  doubt  measured  by  the  percentage  of  bitumen, 
at  least  for  coals  from  the  same  ba!sin — coals  which  there* 
fon  may  be  aupposrd  to  have  passed  through  nearly  the 
same  chemical  oiator>'. 

In  taking  charge  of  the  chemical  labours  of  the  Geologi- 
cal Sufvejr  of  Iowa,  I  had  grave  doubts  in  regard  to  toe 
valueof  tola  pHndmato  analysis  of  ooale.  Mo  invectiga* 
tion  as  to  its  aoenrscy,  nor  aa  to  dm  beat  method  of  con- 
dudHng  the  woik.  Mi  oona  to  my  knowledge.  Tim 
European  chemiete  seam  almoat  aneloalNiy  to  rely  on  dm 
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vcys  of  this  tuirntry  Uil-  proximate  analysis  seems  to 
have  been  almost  as  exclusively  practised.  But  while  the 
former  may  readily  ho  turned  into  approximate  deter- 
minations of  the  heating  efTeif\s  of  the  fuel,  liic  latter 
have,  to  my  knowledfje,  never  been  used  for  such  purposes, 
nor  was  it  at  all  apparent  that  they  ever  could  be  thus 
made  useful. 

In  regard  to  the  first  condition  of  all  quantitative 
determinations,  that  of  }{ivin^  constant  KSttlts  for  the 
same  substance,  but  few  obst-'rvations  were  accessible,  and 
theiie  rathtr  increased  my  first  distrust.  Thus  Whitney, 
nowhere  in  his  Kport  on  the  coals  of  Iowa  ^Geology  of 
Iowa,  vol.  i.,  part  i}i  ^ves  any  data  whatever  in  rcgwa  to 
this  most  imp>rtant  question,  although  he  devotes  a  veiy 
large  space  to  the  subjed.  Only  the  final  lesults  are 
given ;  bat  whether  the  individual  detenninationa  deviated 
much  or  little  from  the  same,  caoaot  be  ascertained ;  or, 
in  other  words,  the  degree  of  accuracy  or  reliability  of 
his  reported  results  it  altogether  unknown.  The  report 
of  Dr.  Jas.  V.  F.  Blancy  on  the  coals  of  Illinois 
(Geology  of  Illinois,  vol.  i.,  iS66,  p.  25S  277).  insists  on 
the  great  correspondence  of  the  ani.j.mt  nf  hit  jnn  n 
volatilised  to  varying  circumstances,  Imt  di-.Iv  hi  ;;cn'j:al 
Km-..-,  experimental  data  being  hrc/u^lu  forw  .ir.l.  rnrtu- 
nnti.:'.y,  tljis  chemist  gives  for  four  samples  uf  cual  liie 
diixa  ri--:ult  of  two  determinalipiis ;  lr.it  the  differences 
between  these  two  determinations  on  the  same  sample  are 
respeAively 

3'o,|  1-50  1-32  0*07 

per  cent,  tlit-  ir.L-an  of  v,  l;ii.!i  is  i-.)S,  or  \'crv  ncirly  one 
and  a  haif  per  cent.   This  result  certainly  was  not  caicu 
lated  to  incline  me  favourably  to  the  proximate  analysis 
of  coalf . 

On  the  other  hand,  the  ustial  applications  of  cftal  demand 
such  analysis,  and  my  redudion  of  the  analysis  of  Whitney 
and  Blaney  (mentioned  in  No.  22  of  the  Aiiu  riatit  Journal 
of  MiniMg)  proves,  by  the  results  obtained,  that  the 
determinations  must  be  more  fn^iaUe  thao;  the  above 
figores  would  indicate. 

It  that  became  necesiaty  tof  me,  before  making  any 
pKHRionte  analysis  of  the  many  namples  of  Iowa  coais 
pet  into  my  bands  by  the  State  deolo^st.  Dr.  C.  A. 
Whke,  to  make  a  rather  extensive  and  thorough  search 
into  the  method  itself,  in  order  to  study  its  exaa  value. 
Siaoe  Ii  in  these  determinations,  according  to  the  varied 
circttm stance?),  for  the  same  sample  of  coal,  obtained  values 
r.in;.;ir!!;  fruni  4177  to  57"3l  f  '''  ''^^  •amount  of 

volatile  matti-r,  it  seems  not  culy  that  suth  in\e!;ti,;aiion 
was  sufticicruly  eallcd  for,  but  c\  L-n  tdat  it  shows  the 
projcimali;  analysis  to  U:  worthlcKs,;  a  variation  of  i5'54, 
or  rathirr  16  per  cent  for  the  same  same  sample,  seems  to 
condemn  the  method  admiitirj^  of  such  results. 

In  t)iL-  dctf riiunatitiii  of  nia^'ncfia,  as  lar^c  vari.ilion« 
could  he  obt.-iinc-d  l  y  e.\po;,in^;  the  crystallised  double 
phosphate  to  various  L(:nclit::ir.^.  ;  an  l  yi  t  this  dctlT.T)! na- 
tion, properly  executed,  is  one  ot  the  most  accurate 
known  in  analysis. 

It  is  easily  seen  that  the  following  elements  will  modify 
the  result  of  the  amount  of  volatile  matter  driven  off 
from  a  sample  of  coal  contained  in  n  covered  platinum 
crucible : — weight  of  coal  and  of  crucible,  degree  and 
duration  of  heat,  condition  nf  coal.  I  hope  to  show  that 
this  determi nation*  notu  itli  landing  all  these  elements, 
adsshs  of  an  accuracy  of  one-tenth  of  a  per  cent, 
cqnel  to  that  of  weighing  a  gramme  exaft  to  the  mQli- 


The  sample  of  coal  used  for  this  purpose  was  not 
seIeAid,bnt  taken  At  tmiem;  it  was  labelled  No.  350, 
end  i»  flwtt  the  bottom  of  Roberts  and  Fisher's  Rank, 
whisb  hankie  Sto  6  feet  thick,  7  miles  west  of  the  tov,n 
of  Pella,  in  Marion  County,  Iowa.  From  this  sample  .-i 
very  pure  piece,  free  from  any  visible  admixture  of  either 
Sypsum  or  pyrites,  was  seli'iftcd.  Hv  means  uf  2  -60 
coal,  in  coarse  fragments  of  .ibout  i-io  cubic  centimetre 
and  a  50  gramme  Oask,  the  specitic  gravity  of  this  coal 
wei  famd  to  bo  t.3sB. 


Determination  of  the  Voiattlc  Matter, 

Source  of  Heal. — A  common  Bnnsen  burner  was  used 
(red  heat),  and  also  a  gas  burner  with  six  jets,  surmounted 
by  a  French  soufflet  cylindrique  (white  heat),  care  being 
taken  to  keep  the  ga^  cock  in  the  same  positiMI  hf 
means  of  an  aim  of  10  inches  in  length.  These  two  I 
of  heat  we  will  denote  reepcdiveiy   B  Hi"  nod '  ~ 

The  time  was  usually  meaanml  by  means  of  a 
sand-glass,  fonnlng  exactly  three  and  a  half 
thia  duration  we  will  deaote  by  t,   Thna  BB,  I 
that  Ae  cnicible  was  exposed  to  the  constant  ffamieof  die 
Bunaen  burner  during  three  and  a  half  rainutei. 

Influence  of  Qufiutity  of  Coal. 
I.   Coal  pulverised,  not  dried ;  beat.  BB,  / cooled  nod 

weighed  ;  then  blast,  t  ;  then  weij;hcd  again." 

N.  of  Exper.    Weichf.      \  uiaiilc,  pr.  i.t.       Dc\i»tion.  Crucibl*. 

d           5'3tx>           4*5-4              ~t"l4  igi 

H            Lglu                                 +o*20  igz 

I-           1147           49  87             +0-49  1 1 -6 

0          1031           4985            +0'47  9"4 


2.  Coa 
h 
g 


Mean  4938 
in  sEiull  fragments;  heat  as  in  t. 

37«  4«'30  -o^JH 

fijo  yortt 


19-a 
V4 


Mean  49*24 

I'or  the  same  beat,  the  amount  volatilised  is  the  greater 
the  smaller  the  mass  heated ;  whether  the  coal  is  in 
small  fragments  or  pulverised  hardly  makes  any  difiierence; 
but  since  the  bitumen  passed  of  more  rnuletly  When  the 
coal  was  pulverised,  while,  when  in  mgmenta,  eli(bt 
explosions  sometiraes  occurred,  the  coal  should  be  pulver- 
ised, for  the  determination  of  the  bitumen. 

3.  Coal,  pulverised, between  sand  e grammes;  beet, 
as  above. 


N.  of  Ex|i«r.  Weight. 

n  1910 

e  1147 

e  11031 


Volatile,  pr.  ct. 
4987 

4r«9 


DeviMion.  CraciMa 
—  0-19  19-2 
•fo'io  11*6 
+0-08         94  ' 


Mem  4977 

giving,  as  probable  errur  ut  a  single  determination,  only 
o'io8  per  cent,  or  only  i  milligramme  for  r  gramme  of 
coal.  This  is  not  greater  than  that  of  the  weighing  ttseli^ 
in  which  fiaaions  of  n  mlUignnmie  wece  iituallf 

negle<fted. 

4.  Cofil,  pulverised  fnew  portioni,  and  between  i — j 
grammes  ;  heat,  BB,  t ;  immediately  thereafter  biast,  f, 
without  cooling. 

N.  ofKxpcr.  WeUit.     Volatile^. eb     Pcviatioo.  CnsMt. 
a'         t'lln  30*80  40-14  9^4 

n'        1*040         50*58  -0^14  ii'Q 

Mean  507a 

'Another  determination  was  made  (0').  but  on  iceount 
of  side-draft  while  over  B  B.  the  cnicible  ooolei' 
times ;  correspondingly  the  result  deviated  muck, 

only  49' 10. 

From  3  and  4  we  condndtt,  tkit  if  Oe  eabstiD 

is  from  i  to  3  grammes,  the  result  wiU  be  Constant  for  the 

same  mode  of  beating. 

/n/ftMMM  ^  Drjhtg  ike  Ceaf  ie/trt  tgniHoi. 

5.  Coal,  fragmente;  heat,  BB,  it  not  cooled;  blast,  /. 
with  the  piubable  ctmr  of  one  single  determination,  0-45. 

N.  of  Exper.  Weight.  Volatile,  pr.  ct.  Deviation. 

/  1-361  48*49  -f-076 

:i  i°o6o  47'a6  *~o*47 

V  1030  47*43  «H»*30 

Mean  47'73 


Weight  ~  coal  tiken  In  grammes  ;  crucible  =  weicfit  of  tite  tuttr 


Oeviatiaa  pariiat  Aom  the 
iatbasBHWocderinali  " 


8i«m.  ThMqiHWlMss 
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Comparing  this  with  4  (uiiie  heating),  it  appears  that 
about  3  per  ceat  IcM  VOttttUaed  by  (rrevious  drying,  and 
«la»  (Ml  the  accuowjr  of  ooe  4etenma«tioii  U  four  timea 
ktt  Hum  when  tlw  coal  is  ignited  withoat  previa«ui 
dfyiag.  In  the  nita,  tiie  coal  is  not  aftifidally 
dm4  Wok  coklag.  Pgr  all  of  thcss  fwMons,  tlw 
anoviit  of  volatile  nuttier  is  best  detcimined  on  midried 
coal. 

6.  In  general,  I  found,  as  means, 

4  dried     coals  gave  47*97  piir  cent  volatile 

COnfitRiiag  lite  ;kbove. 

Infiueme  of  Cwtling  afUr  the  Ignition  over  the  Bunsoi 
Bum*r,  and  htfort  tht  Ignition  over  tht  Blast-Flami . 

7.  Coal,  palvcrised,  not  dried;  kcat,  BB^f;  tlien 
Um,  I,  witbont  coottof. 

N.«r8iper.    WdlgM.     VUitiit,  pr.  ct.  DevittiMb 
'  t*3i4         49'Oi  '^o'Ol 

/  r>S6         49t)3  -{^yo* 

Mean  4tjo3 

which,  compared  with  the  curresponding  case,  3,*gtving 
the  mean  49*77,  and  maximum  deviation  0*19,  shows  that 
by  the  intermediate  cooling  about  i  per  cent  more  is 
volatilised.  This  probably  is  due  to  the  fad  that  tho 
cmcible  upon  coMiog  is  &lied  with  atmospheric  air, 
which,  upon  renewed  t^tlon,  muat  bum  a  eotteaponding 
;  of  coal. 


tt^tme*  ^  Repeated  Ht»ttt^,  tke  CntdUe  being  t^tr 
tack  Ignition  Coolid  and  Weightd. 

8.  Co."»l  =  r  I  C2S  in  crucible  icy 2  was  dried,  then 
ignited  (B  B,  i I,  and  lost  4177  per  cent.  Being  ignited 
again  in  the  same  way,  it  lust  ^  76  per  cent,  or  m  all, 
44*5_}.  Iktog  successively  ignited  seven  timefs,  B  B,  each 
tmic  for  six  minutes,  the  total  loss  was  52-39.  or,  on  the 
average  for  each  of  these  six  minute  QU  ignitions,  1*12 
(tw  o  of  the  detemiaadoae  neaiest  this  average  wen  1*06 
per  cent.) 

Hereafter  the  same  was  five  times  for  three  and  a  half 
minutes  exposed  to  the  blast }  the  volatile  passed  off 
amounted  to  57-31 ,  giving  for  eadi  of  these  last  ignitions 
the  average  Ims  of  0*08  per  cent. 

It  now  had  been  i|;nltea  fourteen  times,  each  time  havi  ng 
been  cooled  and  weigrhed ;  and  we  have  fourteen  ignitions, 
57-31  volatile— fint  ignition.  41-77  volatile ;  hence, 
avfoaffi  far  each  of  the  thirteen  ignitions.  1-195,  o*  >*>  V 
cent. 

This  series  of  experiments  show<i  that  It  is  impossible 
to  heat  coal  until  no  furtlur  loss  i»  sustainetf ;  lor  it  is 
aj'paient  that  each  healing,  after  complete  cooling',  pro 
duces,  on  the  average,  mure  than  the  additional  vol.uilis.i. 
tion  of  I.  On  r  gramme  coal  taken,  i  p«r  cent  carbon 
burnt  requires  about  30  millijjr.immes,  or  :o  cubic  centi- 
metres of  oxygen.  W'e  ni.iy,  therefore,  consider  these 
excesses  almost  equal  los&es  due  xo  a  real  combastion, 

Infiuttu*  of  Protracted  Healing. 
9.  Coal,  pidverised.  not  dskd  ;  heat,  always  &rst  B  B, 
I  {  and  then  immediately,  without  cooling,  traasJerred  to 
blast-lamp. 


No.    Weight.     Blast.    Velstilc.  OiflelCMC.  |MrmiNHis. 

e'-f-a' (mean)  amin.  5074  0*57  0*19 

**              •  It  $it9  0-3S 

*f              9  »  5a'33  1*95  0*5 

<r             ta  „  54-a8  a'93  o*i6 

^  comparing  each  with  the  fiist  mean,  we  obtain  for 
'iflstnute  blast  after  the  first  three,  respedively, 
0*24         0-39         0-27  o*ao 
showing  less  difference  than  the  above. 

The  volatilisation,  after  the  three  first  minutes  blast,  is 
tiwsefim  laotaaiag  |  to  a-f  per  cent  for  lia  ninniaa,  m4 


then  very  slowly  decreasing  to  about  15  per  cent  for  half 
an  hour.   At  thit  rate  the  loss  is  twelve  per  hour. 

It  is  appwent  that  the  loes  is  less  than  when  cooled  in 
the  intervals,  bat  It  piovaa  that  a  slight  conent  of  air 
mnst  get  at  the  coal  in  the  covered  cmcible. 

At  any  rate  it  is  demonstrated,  that  the  mle  whidi  b 
sometimes  given,  to  heat  until  no  filftherloosieaaitaJaed, 
demands  an  impossibility. 

•  ti^mtnet  0/  tin  Degru  of  Htmt. 

10.    Coal,  pulverised,  not  dried;  heat,  B  B,  /  ;  COoled 

and  weighed  ;  then  blast,  t ,  cooled  and  weighed  again. 
After  B  B. 

X  of  F.vpcr.     Weight.       Volatile,  pr.  ct.  DeviatlsR. 
n  1*910  48*08  -fo'43 

«.  >>»7  47*69  4  "03 

•  1-031  47-23  -0"43 


Mean 
PiobiCiior 


47-66 
0'a84 


N.  of  Exper. 

n 
* 
0 


Aft.  r  Blast. 
Volatile  pr.  ct. 
4958 
49-87 
49-85 


Deviation. 
-o-i3 
+  0*11 
+0-09 


Mean      . .  49*76 

Prob.  error  o*to8 
showing  that  the  higher  temperatute  gives  the  moat 
accurate  results. 

Rtiutt. 

From  this  investigation  we  conclude— 

The  total  volatile  matter  of  coal  is  determined  with 
accuracy  (1  m^;r.  on  r  pr.  coal),  by  takin^;  i  to  2  grammes 
of  undried,  pulverised  coal,  heating  it  for  three  and  a  half 
minutes  over  a  Bunsen  burnet  (bright  red  heat),  and  then 
immediately,  without  cooling,  for  the  same  length  of  time, 
over  a  blttt  gas'lamp  (white  neat). 
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OCCLUSION  OF  HYDROGEN  GAS  BY  METALS.* 

Br  THOMAS  GRAHAM.  F.R.S., 
Maitarofthe  Mtat. 


In  my  experimenti,  already  published,  on  the  ocdneion  of 
hvdrogcn  by  the  tnetals  palladiitn,  platinnm,  and  inm.  the 
absorption  of  the  gas  was  observed  to  he  of  uncertain 
occurrence  at  low  temperatures,  bat  was  ensufcd  by  hcatiug 
tlte  metal,  whether  in  the  form  of  sponge  or  aggregated 
bv  hammering,  and  allowing  it  to  cool  slowly  and  COTO- 
j.leieU  in  a  hydro  1  ..laios  phere.  This  faft  w.18  referred 
to  tile  condition  oi  ab&ohjte  purity  of  the  metallic  surface 
heiniJ  essential  to  the  first  absorbing  action,  as  it  is  to  th« 
action  of  plaiiouia  foil  or  wire  in  deterniining  the  combus- 
tion of  the  gaseous  mixture  o(  oxygen  and  hydrogen,  as 
observed  by  Faraday.  A  new  ntcthod  of  charging  the 
metals  with  hydrogen  at  low  temperatures  has  lately  pre- 
sented itself,  which  is  not  without  interest. 

When  a  plate  of  zinc  is  placed  in  dilute  sulphuric  acid, 
hydrogen  is  freely  e>-olved  from  the  surface  of  the  meu), 
hot  no  hydrogen  is  occluded  and  retained  at  the  same 
time.  A  negative  result  waa  indeed  to  be  expe^ed  fsom 
thecmtalline  stnlftnre  of  sine.  But  a  thm  plate  of  palla> 
diam  unmersed  in  the  same  ncid,  and  brought  into  metallic 
contad  with  the  sine,  soon  beeomea  laigdy  charged  with 
the  hydrogen,  which  U  then  transfetted to  ita  surface.  The 
charge  taken  up  in  an  hour  by  a  palladium  plate,  rather 
thick,  at  la*  amounted  to  173  timea  ita  ^ 


•  Fromlbe  Pnmdbigt  ^  lJU  Beytl  Soe<i<y,No.  103, >14 ;  with 
additiomsndcarrsMensbjrthcaatkar,  . ,    /-^  i 
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The  absorption  of  bydrogien  was  still  more  obvious  when  i 
the  palladium  plate  was  COtUtituted  the  negative  elec-  1 
tlou  in  acidulated  water  to  a  BuoKn  battery  of  six 
«dls.   The  evolution  of  oxygen  gas  at  tbe  positive  e]ec>  . 
trode  continuing  copious,  tlie  cffisrveacenoe  at  the  negiitive  , 
elcfirode  waienttrely  suspcned  for  the  first  twenty  teconds,  . 
in  conse4)tieilce  of  the  hydrogen  being  occluded  by  the  ; 
palladtuffl.     The  ftnal  absorption  amounted  to  aoo-4 
volutiies,  anJ  was  ^realt-r  in  aintiunt  [h.iii  the  voliimc  of 
hydrugcn  ucciuded  by  the  same  plate  heated  and  cooled 
in  an  atmosphoM  oC  the  giu,  which  did  not  exceed  go 
volumes. 

It  is  worthy  of  remark  ili.it,  although  the  hydrogen  enters 
the  palladium  and  no  doubt  perv.idrs  the  whole  mass  of 
the  metal  in  such  cirumstance>-.  the  exhibits  nu  dis 
position  to  leave  the  metal  and  escape  into  a  vacuum ,  at  the 
temperature  of  its  absorption.  Thus  a  thin  plat^  of  palla- 
dium, charged  with  hydrogen  in  the  manner detcribed,  was 
washed,  dried  by  a  cloth,  and  then  scaled  opinMexhausted 
glass  tube.  On  breaking  the  tube  under  mercury*  after  two 
months,  the  vacuum  was  found  perfe^.  No  hydrogen  had 
vnporiaed  in  the  cold  (about  la*) ;  but  on  tbe  apnlication 
alterwardt  of  a  heat  of  tod*  and  upwards,  333  voiumea  of 
gas  were  evolved  from  the  mftil, 

A  sirtnlir  teiuU  was  obtained  on  m.ikinjj  a  luiKow  ]ial- 
ladium  cylinder,  of  which  the  length  was  115  r.iilliiiietri-  r., 
dianiL'ter  12  millimptrps.  and  thirknesJ!  t  millinu  tn-.  the 
n(.'gati\'e  oIoCtrodL'  in  .in  acij  Ihiid,  whik'  theehiSL-il  cavity 
of  the  cylinder  was  kept  exhriustcd  byiiu'ans  of  a  S|irei)L,'cl 
aspirator.  No  hydroi^rn  whate-\c:r  passed  throi)|_;h  into  tlic 
vacuous  cavity  in  several  hours,  although  the  gas  was  no 
doubt  abundantly  absorbed  by  the  outer  sttiuce  of  the 
cylinder  and  pervaded  the  metal  throughout. 

It  appeal*,  then,  that  when  hydrogen  i*  abtoriied  by  pal- 
ladium the  volatili^  of  the  gas  may  be  entirely  suppressed ; 
and  hydrogen  may  be  largely  present  in  metals  without 
exhibiting  any  sensible  tension  at  low  tcmperaturt";. 
Occluded  hydrogen  is  certainly  no  longer  a  i;as,  \\  hatcvt  r 
may  be  thought  of  its  jiJiysical  condition.  1  lie  same 
conclusion  was  indicated  by  another  series  of  experiments, 
in  wliiclT  it  was  found  that,  to  be  occluded  bypalladium, 
and  even  by  iron,  hydroi;en  docs  not  require  to  be  applied 
under  roucli  iiressr.re,  but.  on  the  contrar)',  when  highly 
rarefied  is  still  freely  absorbed  by  these  metals. 

The  occluded  hydrogen  is  readily  extraded  from  palla- 
dium by  reveniM  the  position  of  the  latter  in  the  decom- 
posing cell  of  the  battery,  so  as  to  cause  oxygen  to  he  cvohred 
on  the  surface  of  the  metal.  The  hydrogen  ia  then  drawn 
out  at  rapidly  as  it  had  previously  ent«ed  the  paUadinm, 
»nd  the  metal  is  exhausted  in  a  complete  manner  by  such 
treatment.  When  palladium  charged  with  hydrogen  is 
li  ft  !  l  111  the  atmospheri-.  the  nictal  is  apt  to  become 

suddenly  l.ut,  and  lo  lose  its  -"as  entirely  by  spontaneous 
oxidation. 

Platinum  may  bu  tharged  with  hydcojjen  by  voltaic 
ac^tiun,  as  well  as  palladium,  but  with  the  usual  inferior 
proportion  of  gas.  The  charge  of  hydrogen  taken  up  in  a 
decomposing  voltaic  cell  by  old  platinum  in  the  form  of  a 
tube,  of  the  thickness  of  a  bmall  crucible,  was  2*19 
volumes.  This  absorbed  gas  was  also  readily  withdrawn 
from  the  platinum  and  oxidised  on  reversing  the  place  of 
the  metal  in  the  decomposing  celL  The  platinum  ac- 
quired its  well-known  polariaing-powcr  in  \nrtue  of  the 
OCchaded  hydrogen.  This  power  was  retained  by  the 
metal  after  being  washed  with  pnie  water  and  wiped  with 
•  cbtk,  and  wm  brought  into  aAiOB  on  placing  the  metal 
in  dilute  achL  The  tempeTatHflP  lequjnsd  to  expel  tbe 
hydrogen  so  nhiorbed  bv  platinum  wa*  isuiid  lo  M  little 
short  of  a  red  heat,  although  the  gat  had  flBterei  tbe 
metal  at  a  low  temperature. 

Soft  iron,  left  some  time  in  a  dilute  acid,  occluded  0-57 
volume  of  hydrogen.  This  charge  of  gas  wab  alsw  tetaincd 
at  low  temperatures,  and  did  not  escape  into  a  vacuum 
till  the  temperature  was  raised  nearly  to  redness.  This 
piWM  that,  like  platlmuB,  ftoa  {«Mtp«Mttateddinm^ 
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in  the  cold  tn  hydrag^,  the  tanqpeintnte  of  enueikn 
being  elevated  coBiidenihly.* 

While  hydrogen  was  absorbed  freely  by  palladium  and 
platinum  as  negative  plates,  no  oxygen  whatever  was  ab- 
sorbed by  plates  of  the  same  nietals  in  the  position  of 

positive  eletirodes.  Oxygen  gas  was  disen<;ac:ed  freely 
on  the  surface  of  the  latter  without  beint;  condensed.  \ 

platinum  plate  which  had  afted  for  several  hours  as  a 
positive  electrode,  R;ave  afterwards,  when  submitted  to 
heat  with  exhaustion,  a  small  trace  of  carbonic  -ixik!  but 
no  oxyi^en. 

The  familiar  igniting-power  of  platinum  sponge  (or 
clean  plate)  upon  a  jet  of  hydrogen  in  the  air  seens  to 
depend  solely  upon  the  influence  of  the  metal  upon  its 
occluded  h>-drogen.  The  hydrogen  appetf ■  to  be  polarised, 
and  to  have  its  attradiOD  for  oxygen  greatly  heightened. 
I  beg  to  ofler  tbe  Ibdowing  representation  of  this  pbe. 
nomeaon,  «rjth  en  apology  for  the  purely  qieculative 
charaAer  of'  the  explanation.  The  gweons  moleenlc  of 
hydrogen  being  assumed  to  be  an  aesociation  of  two 
atoms,  a  hydride  of  hydrogen,  it  would  foUow  that  it  is 
the  attra^on  of  platinum  for  the  negative  or  "  chlorytous" 
atom  of  the  hydrogen  molecule  which  attaches  tbe  latter 
to  the   metal.       The  te:idency,   Inij^erfcflly  satisfied,  i» 
to  the  furniatioii  of  a  liydride  of  pLutnum.    The  hydro- 
gen   molecule  is  acccirdint;ly   pol.irised,    <,ricntf,  with 
its    positive  or  "basylous"  side   turned,  uuiwards,  and 
h.ivin<;   ll^  aflinity  for  owgen  greatly  enlivened.    It  is 
true  that  the  two  atoms  of  a  nuilecnlf*  of  hydrogen  are 
considered  to    be    insepar.ible  ;    but    this    may  nut  be 
inconsistent    with    the    replacement    01   such  hydro 
gen  atoms  as  are  withdrawn,  on  combininj;  with  oxygen, 
by  other  hydrogen  atoms  from  the  adjoinmg  molecules. 
It  is  only  necessary  to  suppose  that  a  pair  m  contiguous 
hydrogen  molecules  ad  together  upon  a  single  mofecule 
of  the  external  oxygen.   They  wauld  form  %vater,  and  sttS 
leave  a  pair  of  atMBS,  or  a  single  molecule  of  hydtogeOi 
attaebea  to  the  platinum. 

The  oxidation  of  alcohol,  ether,  and  aimilar  bydm- 
carbons,  through  the  agency  of  platinum,  likewiee  appeus 
to  be  always  an  inime  tiate  consequence  of  a  rimiUr 
polarisation  of  the  lu  dror^en  of  those  substances,  or  of 
some  other  oxidisable  constituent. 

h.is  already  been  remarked,  it  does  not  follow  that, 
becaase  a  gas  is  occluded  by  a  metal,  under  the  pressure 
of  the  atmosphere,  at  a  low  temperature,  the  gas  will  also 
eiC^tfi  from  the  metal  into  a  vacuum  at  the  same  tempera- 
turei  a  much  higher  temperature  being  often  required  for 
the  expulsion  of  the  gas  than  for  its  first  absorption.  This 
is  particularly  trae  of  carbonic  oxide  occluded  by  isan. 
Cast  ircm  is  much  too  porous  for  such  cxperimenle,  and 
.illowi".  carbonic  oxide,  enually  with  other  gjuca.  to  pass 
through  abundantly  by  the  agency  of  gaaeoos  (tiflhsion. 
Even  with  malleable  iron  there  is  a  difficulty  in  observing, 
owing  to  the  long  time  during  which  that  metal  continues 
to  disthar;;e  cailionic  oxide  from  its  own  Store  of  that 
gas.  lUit  a  malleable  iron  tube,  first  thoroughly  deprived 
of  its  natur.il  [^Ms,  was  found  to  allow  carbonic  tixide  tc 
pass  through  it  iiuo  a  \aciiuni  ver\'  slowly  compared  w.ih 
hydrogen,  although  the  vnlunie  of  carbonic  oxide  which 
the  m«'tal  is  capable  of  absorbinj;  is  verv  sensible-,  amount- 
ing to  four  volumes,  and  more  considerable  than  the 
volume  of  hydrogen  which  the  same  metal  can  occlude. 
Carbonic  oxide  did  not  sensibly  pass  through  iron  of  17 
millimetre  in  thickness  till  the ,  temperature  was  gteatijr 
elevated ;  and  then  the  paraage  ofjgat  was,  hi  a  minnie— 

Of  carbonic  oxide,    at  a  full  red  heat,  0-284  CUImC 

centimetres  per  .squrue  metre  of  surface. 
Of  hydrogen,  at  a  full  red  heat,  7<k5  cubic  CCM&Betrm 

per  square  metre  of  stirface. 


*  In  M.  CaiDeiot  3  cxpcrimaiil  of  exp«iiang  «  thin  «be«t  of  iron  to  in 
acid,  the  metal  i&  no  doubi  petttXT»te4  tbrougit  by  to^rtijNa  is  tlw 
cold,  but  apDArently  from  the  pcneiratinc  agency  ot  the  a£i3  whiA  n 

IniiaMttoj^lMtf  iaistheiasialat  the  sasts  timt.-C<m0n  telw, 

Diyitizeci  by  Google 
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Occlusion  of  Hydrogen  Gas  by  Metals, 
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The  condition  of  hydrogen  as  occluJeJ  by  .i  colloidal 
tnetal  may  be  studied  with  niost  advantaf^c  in  its  iinion 
with  pallatliuni,  where  the  proportion  of  g.i";  held  is  con- 
siderable. In  the  pulverulent  spongv  state,  pailAdkum 
took  up  65  5  \  Qliimcs  of  h\  (lrof;t:n  ;  and  so  charfred  it  gave 
off  no  gas  .''I  :iTiJ/i)  at  the  c»rdiiiary  tutnperature,  nor  till 
its  temperature  was  raised  to  nearly  100  .  Ilaninicn-d 
palladium  foil  has  b«en  oh^en  ed  tn  take  up  quite  much 
gas.  But  the  condition  in  w'.vxh  palladium  appears  to 
be  most  absorptive  w  when  precipitated  from  a  solution 
of  about  1-6  per  cent  of  the  chloride,  by  the  adlion  of  a 
voltaic  battery,  in  the  fonnofa  compad  metal.  Palladium 
it  not  one  of  the  metal*  readily  thus  precipitated  ;  but  it 
nay  be  thrown  down  tipon  a  thin  platinum  wire,  in 
brilliant  lamiiue,  the  adion  of  a  large  single  cell.  The 
pdladium  after  a  xxmt  detachea  itielf  from  the  wire,  ex* 
mbitiot;  a  bright  while  laetallic  surface  where  it  bad  been 
in  coDtaA  with  thepbitiinim,aad  adoUmrfiKe  anfsettiag 
metallic  arsenic,  on  tbe  side  expoied  to  die  acid.  As 
BO  prepared,  it  does  not  contain  any  occluded  hydrogen. 
But  the  metallic  film<;,  when  heated  to  100"  in  hydrogen, 
and  allowed  to  cool  slowly  for  an  hour  in  the  same  gas, 
were  found  to  occlude  tp^-i^  volumes  of  gas,  measured 
with  the  thermometer  at  11°,  and  barometer  at  75G 
millimetres.  This  is  the  lar^'st  absorption  uf  hydrogen 
observed.  I'rotn  palladium  so  chari^ed  there  was  a  slight 
indication  of  the  escape  of  hvdrogen  into  a  vacuum,  with 
extreme  slowness  in  the  cold.  TnU  charged  palladilina  is 
lepresented  by  weight  as — 

Pailadtiim  rooao  crm.  •  •  •  •  99*277 

liydiofejk  0*0073  sun*  •  ,  *•  > 

lOO'OOO 

It  is  in  the  proportion  of  one  equivalent  of  palladium  to 
0*772  equivalent  of  hydrogen.'  or  there  is  an  approxi- 
nnation  to  single  cquivalent.s  Pd  H.  Btit  the  idea  of 
definite  chemical  combination  is  opp(jsed  by  \  arious  con- 
siderations. No  visible  change  is  occasioned  to  the 
metallic  palladium  by  its  association  with  the  hydrogen. 
Hydrides  of  certain  metals  are  known,  as  the  hydride  of 
eoppar  (WnMC)  and  the  hydride  of  iron  (Wanklyn) ;  but 
they  are  brown  putvenileot  atibttaocM  with  no  metallic 
charaderB.  IndMd  •  bvdride  orpalladina  ilaetfcaa  be 
termed,  but  not  prMerved,  on  aooonnt  of  ita  great  iaita- 
bility.  Fdhmiag  tbe  proccia  of  H.  Wurta  for  the  hydride 
of  copper,  nitrate  of  paUadinm  wat  boiled  with  anipburic 
acid,  and  the  sulphate  of  palladium  (a  red  cnritmlline  aalt) 
prepared.  A  solution  of  this  salt,  with  an  excess  of  sul- 
plmric  acid,  was  precipitated  by  the  h>-pophoRphtte  of  soda ; 
a  black  powder  fell,  which  speedly  underwent  decom- 
position at  o  ',  evolving  copious  volumes  of  hydrogen  gas. 
The  filial  residue  appeared  to  be  pure  palladium,  of  its 
usual  black  amorphous  appearance,  and  with  no  trace  of 
crystallisation.  It  is  sin(;ular  that  this  palladium  preci- 
pitate contained  no  occluded  hydrogen;  and  even  when 
dried,  and  afterwards  exposed  to  an  atmosphere  t)f  hydro- 
gen in  the  usual  manner,  the  palladium  black  so  prepared 
condensed  no  sensible  quantity  of  that  gas.  It  acquired 
this  property,  however,  after  being  heated  to  redness  and 
converted  into  grey  palladium. 

I  am  inclined  to  conclude  that  tbe  passage  of  hydrogen 
through  a  plate  of  metal  is  always  preceded  by  the  con- 
densation or  occlusion  of  the  gas.  But  it  must  be  admitted 
that  the  rapidity  of  penetration  is  not  in  proportion  to 
the  voluiao  of  ooclnded ;  otherwise  palladium  would 
be  mneh  more  permeable  at  a  low  than  at  a  high  tem- 
perature. A  plate  pf  that  metal  WM  tmaibiy  exhausted 
of  hydrogen  eas  at  267  ,  but  contimed  permeable,  and  in 
fad  increased  greatly  in  permeability  at  still  higher  tem- 
peratures, and  without  becoming  permeable  to  other  gases 
at  the  same  time.  In  a  strikin^;  exp<  i  t,  i  rr.iv'iire  of 
equal  volumes  of  hydrogen  and  carbonic  uCiJ  was  carried 
through  a  Kmall  palladium  tube,  of  which  the  internal 
diameter  was  3  millimetres,  and  the  thickness  of  the  wall 


'  o'3  millimetre.  From  the  outer  surface  of  this  tube  gas 
escaped  into  3  vacuum,  .it  a  red  heat,  with  the  enormous 
selocity  of  ioi7"54  cubic  centimetres  per  minute  for  a 
square  metre  of  surface.  This  gas  did  not  disturb  baryta- 
water.     It  was-  pure  hydrogen. 

A  still  more  :apid  ]'a«^sa^^e  of  hydrogen  was  observed 
through  the  substance  of  a  hollow  cylinder  of  palladium 
I  millimetre  in  thickness,  at  a  hii;her  temperature, 
approaching  the  melting-point  of  gold.  The  palladium 
cylinder  being  enclosed  in  a  porcelain  tube  charged  with 
pure  hydrogen,  was  exhausted  as  usual,  and  gave  10^-8 
cubic  centimetres  of  gas  in  five  minutes ;  meMOIcd  with 
barometer  753  millims.,  thermometer  lo*.  As  the  external 
surface  of  the  palladium  tube  mnottntad'to  0*0053  s^uv* 
metre,  the  passage  of  gas  was— 

^gQ2  ii  ci]bic  Centimetres      litres  nearly)  from  a 
square  metre  of  surf.ice,  per  minute. 

The  rate  of  penetration  of  hydrojjen  through  tlie  same 
palladium  tube,  at  the  lower  temperature  of  265°  C,  was 
previously  observed  to  be — 

327  cubic  centimetres  fiom  a  square  metre  of  anriacoi 

per  minute. 

The  velocity  of  penetration  thus  flppentltO  iaOMMeitt 

a  rapid  ratio  with  the  temperature. 

When  carbonic  acid  was  substituted  for  hydrogen,  at 
the  same  high  temperature,  a  very  minute  penetration 
was  perceived,  amounting  to— 

1-86  cubic  centimetrea  from  a  equare  tnelte  irf  sm^Mei 
per  mlnttle. 

This  gi\es  for  carbonic  acid  one  twenty-thousandth 
part  of  the  rate  of  hydrogen.  Wliether  it  is  a  penetration 
of  the  sapie  sort,  although  greatly  less  in  degree,  or  rather 
the  consequence  of  a  sensible  porosity  in  the  palladium 
(of  which  it  wtt  jld  in-comc  the  measurel,  remains  uncertain. 

Tl-,e  quantity  of  hydrogen  held  bv  the  metal  at  these 
hi^h  teinperaturesmaybccome  too  !>mall  to  be  appreciated  ; 
but  I  presume  it  is  still  present,  and  travels  through  the 
metal  by  a  kind  of  rapid  cementation.  This  extreme 
mobility  is  a  singular  property  of  hydrogen,  which  was 
involved  in  the  fundamental  discovery,  Igr  MM.  H.  Sainte- 
Claire  Deville  and  Troost,  of  the  passage  of  that  gas 
through  plates  of  iron  and  platinum  at  high  temperatures. 

The  marked  rapidity  of  tlm  paasage  of  the  same  gas 
through  a  thio  abeet  of  caoutcnouc  appears  to  be  more 
capable  of  cxphuiatioQ  on  known  princi^es.  Caoutchouc 
of  less  than  o-i  millimetre  in  thickness,  if  impr^nated 
with  hydrogen,  loses  its  gas  cntirdy  by  the  most  mpraen- 
tary  exposure  to  the  air.  A  ttibe  of  two  millimetres  in 
thickness,  through  which  hydrogen  and  carbonic  acid 
were  iinglylpassed,  each  for  an  hour,  was  found  to  retain — 

Of  hydrogen     ....  0*0113  volttOIO. 

Of  carbonic  acid  .  .  •  0'2200  „ 
The  absorption,  thai.  !■  in  Ae  proportion  of  one  hydro- 
gen to  twenty  ewbo^  add]  but  the  compamtiw  ratottf 
penetration  of  the  two  gaae*  through  a  sheetofcMatdMMC 
is  as  one  hydrogen  to  two  and  a  halfcarbonic  add ;  or  the 
hydrogen  moves  eight  times  as  rapidly  as  tbe  demity  of 
its  solution  would  indicate.  But  these  gases  differ  in 
diftusiliility  as  carbonic  acid  i  to  hydrogen  ^"j.  The 
rapid  passage  of  hydrogen  through  caoutchouc  is  thus 
partiv  explained  by  the  rapid  manner  in  which  that  gas  is 
brought  to  one  surface  of  the  sheet  and  conveyed  away 
from  the  other  by  gaseous  diffusion.  Again,  both  sub- 
stances travel  through  the  substance  of  the  caoutchouc  by 
their  ditVusibility  as  liquids.  Suppose  hydrogen  in  that 
form  to  be  nearly  as  much  more  diffusive  than  the  other 
substance  as  it  is  when  both  are  gaseous,  than  the  observed 
rapid  passage  of  hydrogen  through  caoutchouc  WOttld 
appear  to  be  fully  accounted  for. 

Liquid  diffusion  has  also  a  bearing  upon  the  rapid  dis- 
semtoation  of  hrdrogen  thnmgh  a  soft  colloid  metal,  like 
palladltwi  or  platinnm,  «t  a  high  temperature.  The 
liquid  diffiision  of  aalta  in  unlet  la  known  to  be  six  timea 
ta  rapid  it  VKf  M  «t  tf*.  If  the  WMm  of  liquid  b; 
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with  tempentaie  in  an  ttpui  fatio.  it 
inrnk  becoBi*  a  very  rapid  laovement  at  a  red  heat. 
AlthoQcb  tbe  quantity  absorbed  may  be  reduced  for  the 
channel  narrowed),  the  flow  of  liquid  may  thus  be  in- 
creased in  Velocity.  Till!  wlioli;  phi-nnmt-n.i  appiMr  tr»  be 
consistent  with  the  fioluiion  of  liquid  h\dinL;t-r.  in  the 
colloid  metal.  The  "  solution  affinity  "  t>i  mc'.als  appears 
to  be  nearly  confined  to  hydrogen  and  carbonic  oxide,  so 
that  metals  aftt  BotaaaiiUy  penetrated  by  other  gases 
than  these. 
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1  r.'tniil<  nt  pota%f.ium.— Chl'ii  ' 
Phocphate  of  Umc— ACtiun  uJ  tiher 
4lricin  of  acridotie  pioduOs. 
'  formulft  w  the  chlorides  of 


DeteAion  of  chloiiJc  in  cortM^ri 
Bbyl.  AcADCMV  OF  SciiNCf.* : 
M  coMaA  with  lodMe  «f 
— Dtaiitr  of  csloowl  1 
tMTCory. 

At  a  meeting  of  the  Soctflf  de  Pharmncle,  M.  Baodrimont 
gave  an  account  of  '•  A  TrocLss  for  l)fie(ftinf;the  Presence 
of  Chloride  m  L  oinincTuial  lli  onudc  of  I'otassiiim."  The 
bromide  to  be  i-xaminctl  is  first  tested  for  iodine.  Forthis 
parpu!>e  a  small  quaniity  ui  the  b^tlt  is  dissolved  in  water 
in  a  test  tube,  and  an  equal  volume  of  bisulphide  of  car- 
bon added.  Upon  the  addition  of  rv  few  drops  of  bromine 
V  .iter,  the  bisulplliJe  ot  c.ll  ini  Ix-vt  nu  s  tnloured  violet, 
under  the  inliuence  of  iodine,  if  this  l;c  present.  When 
the  test  shows  the  presence  of  iodi:K'.  it  is  necessary  to 
remove  the  whole  of  this  clement  from  the  sample.  This 
is  eflfeded  by  dissolving  about  lo  grammes  of  the  gait  in 
distilled  water,  adding  bromine  water  until  violet  vapours 
arc  no  longer  vWUe  upon  boiling,  and  then  testing  for 
iodine  in  the  manner  first  described,  .\firr  ..-ards  the 
Bolation  i»  evapofaied  to  dryness  to  remov  e  iIil  excess  of 
bmniine,  and  thus  one  obtain*  a  bromide  of  potassium 
free  from  iodide,  bnt  which  may  conuin  chloride.  The 
remainder  of  the  nioceM  depends  upon  the  (a£k,  that  a 
given  wei^t  of  chloride  of  potassium  requires  a  much 
greater  amount  of  a  standard  solution  of  nitrate  of  silver 
than  the  saine  weight  of  bromide  of  potassium  ;  while  the 
Iroi.uiK-  Kir  ilir  cMinpU  ti  precipitation  of  I  gramme  requires 
r42S  (M.iniitiLs  ui  ]itUj.ic  of  silver,  i  ^''^nioi'-"  "f  'h<-' 
chlori'ie  ri  i:p.i;ri  s  ^-278  grammes.     For  tliL-  i  v.unin.itLOn  of 

the  bromide  of  potassium,  a  standard  soluiiua  uf  nitrate 
of  silver  is  first  pri  p  irt  il  hy  dissolving,  in  a  litre  of  water, 
10  grammes  of  the  pure  s:ilt,  each  i-ioth  c.c.  corre'tponding 
to  I  ni;!li^r,c:rimc  of  nitrati'  of  i  r.  i  ^r.-.nii:u'  of  the 
bromide  to  be  examini'd,  freed  fmm  ii'd.iie  il  necessary, 
is  dissolved  in  100  cu.  of  diiidkui  v  .urr  :  13  c.c.  of  this 
solution,  representing  'i  gramme  of  bromide  of  p«>tasKium, 
would  require,  if  pure,  14*2  c.c.  of  the  silver  solution  ; 
chloride  of  potassium  would  require  c.c.  M.  Haudri- 
IMnt  proposes  a  method  of  making  the  final  rea(^tion 
\  delicate,  by  adding  a  few  dropr.  of  solution  of  chro- 
:  of  potash  to  the  bromide  examined;  the  nitrate  of 
aibcr  added  then  combinca  with  the  whole  of  the  bromine 
and  chloriae  ia  pre toence.  and  the  complete  precipitation 
ifl  marlced  l>y  the  prodllfiion  of  tbe  red  niecipitate  of 
chromate  of  silver.  It  is  obvious  that  tbe  bromide  con- 
tains more  or  less  chloride,  according  as  the  number  of 
burette  divisions  (divided  into  i-ioth  c.c.)  of  the  silver 
Kilt  icquired,  exceeds  i  \2.  With  a  salt  co:ii.-jukiu;  one- 
tenth  ol  its  weifjit  iJt  clilonile  of  put.iisiuiii  151  (lixislons 
.ire  required,  .nnd  with  a  mixtuie  of  rqu.il  \'.eii;lits  ol 
chloride  and  broiuule,  185.  The  same  method  may  W 
employed  to  recognise  the  de;.;ree  of  purity  of  sc  ver.il  com- 
pounds. Operatinft  -T"  b<;t<ire — tliat  is  to  s.iy,  (iissolviiijj 
I  gramme  of  the  matenal  to  be  ex.imiiied  in  u>o  c.c.  of 
distilled  water,  and  taking  10  c.c.  of  tbe  solution — the 
following  numljers  of  i-ioth  c.c.  divisions  required  will 
show  the  purity  for  at  least  a  coosideraUe  number  of 
9Rlta  s—tm  for  pwe  iodiAe  of  pottniain,  157  for  cyanide  of 


potassium,  246  for  diy  caitMNiate  of  potash,  290  for  chlo- 
ride of  sodium,  I  ig  for  carbonate  of  soda  +  to  equivalents 

of  water.  .(7  for  phn':rhnte  of  soda  -\-  2.>  ecuix  r.ltnts  of 
water,  and  54  for  arbcoiatc  of  sod;t  ^  14  equsvsknts  of 
water. 

In  a  note,  entitled  "  Researches  on  Chlorophyl,"  by 
M.  Filhol,  presented  to  the  Academy  of  Sciences,  he 
states   tiiat  all   the  methods  of  preparing  chlorophyl 
lequiring  the  aid  of  acids  decompose  this  substance,  and 
furnish,  not  chlorophyl,  but  the  produAs  which  result  from 
its  decomposition.    The  organic  acids,  the  adion  of 
which  is  less  pov.crful^  destroy  the  green  colour  of  eofai- 
tions  of  chlorupti>  I ,  this  auMtance  splitting  up  into  two 
substanceSt  one  of  which  separates  in  tbe  solid  state  in 
the  form  of  black  flake«,  while  the  other  remains  in  sola* 
tinn.  and  is  of  a  fine  yellow  colour.    The  yellow  matter, 
treated  with  concentrated  hydrochloric  acid,  is  separated 
into     solid  substance  which  can  be  isolated  by  filtritiiin, 
and  which  is  yellow,  and  a  blue  substance  uhi*.h  rcniairii 
dissolved.    The  latter  becomes  yellow  when  the  acid 
which  haR  produced  it  is  satwrased.     The  yellow  Rolid 
matter  \',         '.i-p.ir.itrs  whin  tlir  I'.vdrochloric  deti  rrniri-s 
the  production  of  the  blue  colour,  eontr.-tfts  the  prope:t\' 
of  becoming  blue  under  the  influence  of  avid;,  v.  her,  boiU  1 
for  a  few  minutes  with  potash,  soda,  or  barjta,  in  contad 
with  the  air.    The  green  parts  of  the  plants  always  con- 
tain, as  well  as  chlorophyl.  the  two  yellow  substances 
B]>oken  of.    It  is  easy  to  obtain  them  without  the  inter- 
vention of  acids.    Treatment  with  animal  black,  in  in- 
sufficient quantity  to  completely  decolourise  the  solution, 
suffices  with  a  solution  of  chlorophyl;  after  a  few  trials 
the  proper  amouRt  is  arrived  at,  and,  npoa  iiltertng»  a 
yellow-coloimd  liquid  is  olHained,  which  bdiavca  with 
hvdrochloric  acid  like  that  4>btnincd  in  deeomposiag 
chlorophyl  with  an  organic  acid.    These  two  yellow 
matters  exist,  then,  in  the  free  state  by  the  side  of  chloro- 
phyl in  all  plants.    The  vouti^f  shoot.i  of  certain  v.irietie* 
of  fusanus  which  aie  luliivattd  as  ornamcct.il  plants, 
contain  these  two  yello'.v  s  ibstances,  without  tlu  least 
trace  of  chlorophvl.     1  he  brown  solid  matter  wlm^h  is 
sep:.rated  upon  the  aiidition  of  oxalic  acid  to  .1  solution 
of  cilloiophvl  IS  rich  m  nitrof^en  ;  it  is  identical  with  that 
dcscrilH'd  a>id  .in.ilvscd  as  cunstitium;;  pure  chlorophyl. 
by  MM.  Miller  and  Morut.     Sulutioiis  of  this  brown 
matter  possess  in  .1  luf  h  det;ree  the  dichroism  common  to 
solutions  of  chlorophyl ;  solutions  of  the  yellow  matter 
do  not  possess  this  property.   The  solutions  of  the  brown 
matter  beccnne  orange  yellow  tinted  under  the  influence 
of  caustic  alkaNca  and  the  air ;  this  tint  soon  changes  and 

becomes  3  pure  f»reen  by  absorption  of  oxypen; 

On  the  ;gth  of  June,  the  folluwtng  cciinnmtjicntii>r's 
wcrr  made  ti  the  Academy: — "On  the  Diatherfii.';;u  \ 
of  CiiloruSe  of  Potassium,"  by  M.  Mafjnus;  "FaCls  con- 
cerning the  History  of  Phosphate  of  Lime,"  by  MM. 
lJussart  and  Pelouze  ;  "  On  the  Manner  in  which  Ether 
Ads  n  Lo-itaa  '.vith  Iodide  of  Potassium,'  l>y  M.  Hoti/e.m; 
"  On  the  Eniptive  Oripn  of  Peridotic  Products."  by  SI. 
Bertrand  de  l.om ;  "  On  the  Distribution  of  the  Flow  of 
Heat,  and  of  Condut^bility  in  Homo<^eneous  CrA  stalline 
Media,"  by  M.  Morin ; On  the  Introdudlion  of  k  Resist' 
ance,  terr-irtl  r»vnamic,  in  the  explanation  of  Phenomena 
of  Induit  on,  by  .M.  1-e  Roux  ;  '*  On  the  Density  of  the 
Vapour  of  Calomel,"  by  M.  Debray;  "New  Researches 
on  the  A^ion  of  Dry  H  vpochlorons  Acid  on  a  Mixtore  of 
Iodine  and  Acetic  Anhydride,"  by  M.  Schiitxenbercer : 
"On  the  Property  of  Oxygen  of  Re-lighting  Igmted 
Bodies,"  by  M.  Robinet ;  "  Remarks  on  the  Vatioos 
Causes  which  may  lead  to  Feeble  Varfation*  in  the  Indica- 
tions of  B.ilances." 

In  tilt  ir  memoir,  entitled  "  F.t<:$s  CosiccrninK  the  Hii.lory 
of  l'lu>sp'hate  of  I. inn  ,"  MM.  Dusart  and  Peloure  remark 
that  when  gelatinous  phosphate  of  lime  is  placed  in  a 
vessel  containing  some  litres  of  water  saturated  with  car- 
bonic acid,  after  some  time  the  carbonic  acid  will  befooad 
to  have  dis^eared  ia  part,  end  the  phosphate  itedC  to 
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baveaemtbty  diminished.  The tranniarent  liqiild  obtained 
bjrlUtMtion.  gives  by  bcat'a  cryMalline  precipitate,  com- 
MMed  of  phoaphate  and  carbonate  of  lime.  The  phosphate 
femed  is  no  longer  tribasic,  but  a  bibasic  phosphate  due 
to  the  elimination  of  an  equivalent  of  base  from  the  pn- 
ceding  salt.    To  demonstrate  thi.s,  they  take  some  of  die 
precipitate  .ind  expose  it  to  a.  moderate  heat,  so  as  to 
remove  uU  the  water  wliicli  the  s.ilt  contains,  without, 
however,  i!ecoinpoM;i^'  the  t.irl  i  in.ite ;  this  operation  con- 
verts the  biii^!.ic  phosphate  into  pyrophosphate.  After 
cooling,  the  substance  is  dissolved  in  cold  hvdrot.l-.loric 
acid,  and  precipitated  by  ammonia.    In  ,in  evperiinent 
the  ignited  prccipit.ue  weighed  -51  ;  it  '■'•as  a;;ain  clii,'es.ted 
with  dilute  hydrochUirie  .i  id   Ibr  jirmic  hours,  treated 
'.vi;h    tliloride  of  calcium,  >iiid  I'uially  precipitated  by 
ammonia.    This  precipitate,  atter  ijjnition,  weighed  '62  ; 
the  difference  'ii  represents  the  exa^  quantity  of  oxide  of 
calcium  sufficient  to  tranaform  the  pyrophosphate  into 
bibasic  phosphate.    Tribaaic  phosphate  attaciccd  by  car- 
bonic acid  always  gives  rise  to  a  produA  mixed  with  car- 
bonate of  lime.    When  a  solution  of  acid  piiosphate  of 
Itnic  is  mixed  gradually  with  precipitated  carbonate  of 
Jime,  effervescence  takes  place,  at  the  aame  time  that  a 
ciyttadliae  white  aolid  ia  ocposited.  If  the  proportioh  of 
carbonate  of  lime  ia  eaScicnt,  the  liquor  is  eimoct  com- 
pletely deprivedofacldf^phatet  washiof  lint  with  acid 
phosphate,  and  afteiwaids  with  distilled  water,  brings  the 
salt  to  a  sufficient  state  of  purity  for  analysis.   Thus  pre- 
pared, the  bibasic  phosphate  of  lime  is  a  white  granular 
crystalline  body,  slightly  soluble  in  distilled    ater  yzs  m 
looo),  more  soluble  in  water  charj;cd  with  taihonie  [icid 
(-66  in  1000):  it  contains  six  equivalents  oi  \vater,  one  of 
which  is  water  of  constitution,  the  tomposiiKin  btin;'  ex- 
pressed by  the  formuhi  2C.1C),  IK),  i'O  .  sUn.    It  differs 
from  that  obtained  by  tJt)ubicUcconipi,isiii<>;i  wuh  phosphate 
iif  sod.i  and  ehtohde  of  calcium,  whicii  tout.iins  onlv  three 
equ). Alent'i  of  v.,Tter.    Hibasic  phosphate  of  linie  is  piro- 
duced  either  by  acting  tipon  tribasic  phosphate  of  lime 
with  carbonic  acid,  or  by  rcaCtint;  with  acid  phosphate  of 
lime  on  the  carbonate. 

The  density  of  the  vapour  of  subchloride  of  mercury 
has  been  determined  by  Mitscherlich,  and  more  recently 
by  MM.  Dcville  and  Troost;  the  number  found  by  these 
later  experimenters  {U^i'2i  \  differs  little  from  the  theo- 
retical number  8*15,  calculated  in  supposing  that  the 
formula  HgCl  correspomto  to  four  volumes  of  vapour  \ 
(HgB300i<3-*3^'5iH*:  It  representing  two  volumes).  I)ut  ; 
cheoietB,  who  with  M.  Wurtz  adopt  modern  ideas  upon 
atomidtyt  rcpieacnt  calomel  by  the  formula  HgtCla.  and 
as,  on  the  other  head,  they  do  oot  admit  that  the  formula 
of  a  body  can  correspona  to  C  volumes  of  vapour,  they 
mipp(»se  that  the  protocMofide  of  mercury  is  split  up  at 
the  temperature  at  A  hich  its  vapour  density  is  taken  into 
metallic  mercury,  Hg,  and  bichloride,  HgCI^,  occupying 
each  four  volumes  of  vapours.  M.  Debray  quotes  a  state- 
ment of  M.  Wurt/  to  this  effect,  from  Leiont  de  Irt 
SiH  i':t-'  CliimiijUi-.  1^64.  p.  i6(.  "It  is  easy  to  demonstrate," 
M.  L>ebra%  eontiniic--.  "on  the  coiilfiry.  that  talomel  is 
not  dec nnipose  I,  even  p.irtiallv,  into  mercury  and  bichlo- 
ride, at  k'.as!  under  the  i;irt.urn-.t.inccs  in  which  its  v.ipour 
density  i»  taken,  since  a  plaie  of  ^;old  introduced  into  tlie 
flask  where  this  density  as  taken,  .it  .)^o  (temperature 
of  boiling  sulphur),  maintained  all  it  •  l.istre  .uu!  tnallea 
bility.  1  f  any  a.ssurance  of  the  delieaey  of  tliis  test  were 
required,  one  need  only  bring  a  plate  of  ^old  in  conta^ 
with  the  vapours  of  biniouide  of  mercury,  at  a  tem- 
perature approaching  dull  redness;  this  compound  com- 
mencing to  dissociate  in  these  conditions,  the  plate  of  gold 
IS  found,  after  the  experiment,  whitened  by  the  mercury, 
and  so  brittle  as  to  be  reduced  to  powder  by  the  pressure 
of  the  fingers.  Consequently,  calomel  suiliers  no  dis- 
Bodfttion,  not  even  a  partial  dissociation  at  440^;  and  if 
its  fpnirala  were  well  established  to  be  Hg^CIa,  it  would 
have  to  be  Joined  to  thr  list  of  bodies  whose  vqiour 
densities. conreapond  to  eight  volnaes."  Such  mb  M. 


NOTICES  OF  BOOKS. 


Whnt  shnvhl  -ve  Drink  ?    By  J.  L.  DenmaN.  London  : 

Longmans,  (uecn,  &  Co. 

The  material  prosperity  of  this  eoostiy  owft  mueh  motV 
to  a  constant  process  of  delegislatioiltualodtemakiiig of 
new  laws.  From  comOaw  lepeal  down  ahaost  to  tlw 
present  period,  most  of  the  beneficial  wofk  of  Pas'liameDC 

has  consisted  in  SWeCVillg  KtOSf  the  grievous  fiscal  laws 
imposed  by  the  unwisoom  of  our  forefathers  upon  body  and 
mind-  upon  our  food,  raiment,  the  materials  of  our 
dwellings,  and  the  means  of  knowledge.    For  more  than 
a  century  wine  has  been  suhjccti'd  to  .i  por\  erse  fiscaJ 
contrivance,  as  if  for  the  very  j'urpose  of  vitiating;  the 
n.itiunal  taste,  fosterin-j  ;;out  and  rhcumatiF.ni.    and  in 
uliier  ways  spoiling  human  tissue.     Tliai  for  a  hurtdred 
years  this  country  should  remain  content  to  drink  only 
coarne  fartitious  wines,   called  port  and  sherrv,  will,  we 
douht  not,  prove  .1  niirvel  to  the  next  generation.  ThankK 
to  Mr.  (iladstone,  w  e  may  now,  if  we  will,  di:nk  wine  pure 
and  i^ooj.  and  ciieap  ;  but  our  past  blind  fiscal  am^nge- 
nicnts  regarding  wine  and  the  trading  interests  therewith 
interwoven,  have  enveloped  the  subject  in  a  cloud  of 
ignorance  and  prejudice,  which  only  time  and  free  dis- 
cussion can  disperse.    To  Mr.  Denman  the  public  ought 
to  be  much  obliged  for  his  vigorous  onslaught  upon  the 
brandicd,  cidcrbcrricd,  unwholesome  wines  of  Spain  and 
Portugal,  and  for  his  ruthless  exposure  of  the  nefarious 
system  of  "  applied  chemistry  "  to  the  manufacture  of  so- 
called  wines  in  force  at  Cette  aod  Hamburgh.     To  Mr. 
Denman  wc  o\vk  the  first  mtiadttddon  tO  the  English 
market  of  the  excellent  Hungarian  wines }  and  every  one 
knows  that  to  him  w«  are  indebted  for  aaturalishw  Gieeic 
wioes  in  Englaad.  If  we  cannot  go  quite  to  far  as  Mr.  Den- 
man, whose  interest  as  a  wine  merchant  may  he  supposed 
unconsciously   to  stimulate  somewhat  his  enthusiastic 
advocacy,  we  are  quite  prepared  to  say  that  he  has  con- 
ferred no  inconsiderable  boon  upon  the  comniuniiy  hy  the 
enterprise  and  judgment  which  Icd'to  tlic  introduction  of 
Greek  ■,,  ines  into  this  country,    ll.iving  divested  himself 
of  prciudiee  ai;aii;'4t  novel  wines,  let  anvone,  whose  taste 
has  ;;nt  beyond  the  low  sta^^e  of  port  and  slierry,  try  some 
ol  the  (h  ie:  sort  from  Mr.  Dennian's  list,  and  if  they  do 
no:  con'.mend  tliemsclvcs  to  his  palate  by  alt  the  charader- 
istiss  w  hich  should  distinguish  natural  wine — homogeneity, 
delicate  sub- rou(;hness,  body,  bou(|uet,  and  the  [power  of 
conferring  an  a!'  nno  pfftari!  sense    of  weli  tx-ing — the 
failure,  we  tal-e  ;t,  ou(^ht  not  to  be  attributed  to  the  wines. 
Tor  the  "sick  and  the  sorry' '  the  writer  hereof — a  physician — 
can  testify  to  their  nerve-nourishing,comforting,and  invigor- 
ating virtues.  Wc  have  referred  to  these  wines  as  "  novel," 
but — shade  of  Bacchus ! — Greece  is  the  classic  soil  of  the 
vine.    She  gave  to  the  wine-growing  countries  of  Eurppn 
tlie  cuttings  whence  sprung  their  wide  spreading  vine- 
yards. Long  ere  the  vine  clad  the  slopes  of  the  Rhine,  the 
banks  of  the  Garonne,  or  covered  theCAted'Or.it  flourished 
on  the  volcanic  soil  of  Qreece.    Free  now  from  Tinfcish 
oppression,  the  alert  commercial  spirit  of  the  Gneks  nay 
yet  furnish  us  with  unrivalled  wine,  such  as  won  hnMi 
praises  from  their  antique  poets,  and  so,  in  one  itnedl  tt 
least,  Greece  may  once  acsin  '*  teach  the  nationi  how  to 
li*e." 


MISCELLANEOUS, 


Newcastle  Chemical  Society. — On  Monday  1 
last,  a  mwting  of  the  members  of  the  Chemical  Society^ 
newly  formed  in  conncdVion  with  the  Newcastle  Literary 
and  Philosophical  Society,  was  held  in  the  committee 
room  at  the  Institute,  Mr.  R.  C.  Clapham  in  the  chair. 
The  Chairman  observed  Uiat  two  or  three  yeaft  ago  it 
appeattd  to  him  that  in  a  distiift  lihe  tUt,  imnmanim  so 
many  large  manttfaAnrinf  coocecwi  aar 
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(  Chimical  Nm. 

t  Julyji,l8«. 


I  in  each  of  which  chemistry  held  an  important  | 
pMitlaa,  it  %v  oui  I  I  c  very  desirable  to  have  some  centre  | 
or  ideas  found  wbicb  to  meet,  in  order  to  occasiooally 
ditean  the  varioa*  aew  pni}edls  and  schemes  that 
•ppeared  from  time  to  time.     Many  inventions  were 
atieed  aside  in  the  hurry  and  bustle  of  ordinary  business 
life,  and  when  th^  met  ocessioiwlly  and  discussed  in  a 
ftiendly  manner  we  irarious  Inventions  with  which  the 
world  at  the  present  time  teemed,  perhaps  they  might  lie 
of  use  to  the  distrlA.  and  able  to  add,  a  mite  it  mi^t  be. 
bnt  still  something  to  the  prosperity  and  success  of  the 
distrid.   The  Cluurman  then  desired  the  Secretary  (Mr. 
Marreco)  to  read  the  report  of  the  provisional  committee. 
The  report  stated  that  the  rules  agreed  to  at  the  prelimi- 
nary meeting  had  hvcn  r(  v:-;i  r!  :iv  -.hi-  provisional  com- 
mittee,  and   with   sonit-  urumpnrtaiu   alterations,  now 
presented   the   same  to  the  K"""'""'-''  triectinr;  for  final 
approval.    The  provisional  committee  liad  also  solicited 
the  use  of  the  Neville  Hall  Icfturc  theatre,  should  the 
bociety  at  any  time  require  a  larger  accommodation  than 
the  committee  room  of  thi-  Literary  and  I'hilii!^()phical 
Society  afforded.    The  report  further   stated  that  the 
number  of  pentlemen.  besides  the  ("entlemcn  whom  it  was 
proposed  to  place  upon  the  committee,  who  had  signified 
their  intention  of  joining  the  Society,  was  twenty-five. 
The  rules  were  then  discussed  seriatim,  and  with  sonic 
further  amendments,  were  adopted.   The  following  com- 
mittee, nominated  by  the  provisional  committee,  were 
eleded     President.  Mr.  I.  L,  Itell ;  Treasurer,  Mr.  John 
Pattinson  ;  Secretaries.  Dr.  Geo.  Liinge  and  Mr.  \.  V. 
Marreco  ;  Committee,  Messrs.  H.  Bowman  (Washinf^on), 
H.  B.  Brady,  K.  C.  Clapham,  G.  France,  B.  S.  I^oaer, 
J.  W.  Swan.  W.  H.  i^ichardaon,  and  £.  I.  J.  Browell. 
For  the  seeming  of  members,  the  meeting  resolved  that 
the  Secretary  aend  copies  of  the  mles,  tiw  mlmites  of  that 
meeting,  and  stamped  en\>elopes  with  the  fellowing printed 
fecm :— *■  I  request  you  to  propose  my  name  as  a  member 
of  the  Newcastle  Chemical  Society,''  to  persons  likely  to 
become  members  of  the  Society.   The  number  of  mem- 
bers enrolled  up  to  Monday  evening  was  39.    Tlie  first 
meeliog  of  the  Society  will  take  place  in  Qftobcr. 


PATENTS. 


ComiBuikatcd  by  Mr.  Vauomar,  F.C.S.,  Pateat  Agent,  34,  Cbancery 


OXAMTS  or  PKOVtSIOMAL  PKOTBCTION  FOR  SIX 

MONTHS. 

1042.  E,  Macklow,  Manchester,  "  Utilinlni;  refute  tAOSinc  WStler 
for  dvrinc  ptirpo«.m."   Petition  recorded  June  2j,  i(k<8. 

2>i'i.  J.  r!.  Hro»-n,  Walker,  KorthumberlMiid,  " Impravcinents  in 
fuLDAcc&  fur  calcining  ores  and  otlter  miaeral  substancca."— J  uly  3, 

im. 

J137.  E.  H.  Newby,  King  William  Street,  London,  "  Impro\cmcnt» 
in  rcdacinR  aluminiuin  from  fis  or«s  or  MftlM,  and  in  prodttctncalloys 

therefrom.  ~A  commaakatleo  ften  A.  L.  nsBiy,  Bsneo,  Msm. 

u.s.A.-jxiyi' 

21U.  A.  Fryer,  Manchetter.  "  Improvementa  In  the  mode  of 
treatna,  for  evaporatini;  and  concentrating  purposei,  cane  juice,  beet- 
root juiee  aiMi  otner  aaccharinc  and  other  Botaliooa  and  liqaids,  and  in 
the  cooatru  Aion  of  apfiaratu*  for  the  coacMilxaUoa  of  aaccharinc  and 
other  K>luiion»  and  for  the  evaporation  of  liqaida."— July  6, 1868. 

2148.  G.  Davies,8*rl«8ii«*t,Uneole^rBn,MiddmeK.''laiffove- 
menit  in  dyelni;.''--A  conninikalioa  Cram  A.  J.J.  d'Aadlnni  aod  O. 
Wegclin,  Paris. 

K.  Copp^e,  Haine  St.  Pierre,  Dclgian,  "  ImpiOfCmsntS  in 
the  conitru^tion  of  cok«-fttrMcc«."~J  uly  7,  iWtl. 

NOTICES  TO  PROCEED. 

1072.  A.  M.  Clark,  Chancery  I.ane,  "  Improvements  in  the  purifica- 
aion  of  ceramic,  vilrtfiable,  and  other  maltcra.  at  alto  i>f  the  crucibles, 
furasccs.  or  veaaci*  uicd  for  containiaK  Ihcaamc."— A  communication 
fna  L.  Cltmandui  and  E.  Kou»cau,  Boulcvart  St.  Martin,  Paria."— 
JeiK  17,  1868- 

741.  J.  Lewthwaite,  Wobum  PlacP,  Middleaex,  "  Impmvrments  in 
treating  the  material  knoun  as  '  parkeaine '  and  m  ji  p  yini;  it  ti> 
various  uicfut  and  ornajDcnial  purpoKS." — Petition  recorded  March  4, 
1S68. 

773.  J.  M.  Stanley,  Uqpl,  nsMUlS,  ■iMHaWWIBOlU  falthscon- 


776.  J.  Whitlaker,  Manchaaur,  "  Ccriaio  improveraeiila  ia  tki 
preparation  of  psjicr  to  be  caiplojwd  ia  tiw  I 
paper."— Marcn  6,  i86t, 

S]6.  F.Winicr.MaKl 
shire. "  Iraprovemcflts  is  tie  nHurajUksfBOf  1 
March  II.  iSCS. 

K61.  M.  Rowand,  Leiirislnm.  KMt,'Mmpro««m«ts  iathej 
mcni  or  preparation  of  the  inpedieata  •mpugrad  in  the  1 

offcfmentcd  liquors."— March  13.  ilj6S. 

1023.  J.  Jamctun,  Gateshead,    DurhaB,  "] 
preparaliun  of  aaiety  paper."— March  23,  l96t 

1467.  J.  Htckmott, Clapham, SMrey,"Improvemcatsni| 
metallic  articles  fnm  oiiaatiaa  and  dtcay."— May  s,  iMS. 


MOTES  ANDaUERIES. 

Utiliaation  of  Sewage.— I  shall  he  gW  lalaow  particolart  aal 
names  of  ioveotots  of  ttie  alum  and  time  pwBSll  for  the  ytiliialisa 
of  Mwag*  mentioned  ia  the  notice  of  Mr.  Sillai^s  new  ptocan  is 

No.  44B  of  the  CnaMieAL  News.— F.  J.  R. 

Lubricating  Composition.  Will  any  of  yr.ar  pra^icat  cma- 
p'  n  f  -nt-  ;ilrrm  me  ihriiuch  the  medium  of  your  valuable  p* per  how 
to  make  a  goMl  and  cheap  lubricating  compoaiiioa,  suitable  aad 
    Which  il 


adaytad  far  lirtsicMim  reiUag  aiillB  aad  im  bnti 
generally  tensed  "  Hot^Ncek-Gicaae  P*— ABsamirio. 

Gallipoli  Oil.— I  have  a  quantity  of  GaUipoli  oil,  eipressed  frta 
shnd-iy,  which  is  nf  a  very  dark  colour,  originating,  I  presume,  iroai 

conlatl  with  the  dyeing  materi.ils  aic.i  in  the  manufaAure  of  ckKk 
Can  an>  01  your  learned  corn  ;  .  liuf  ;r;l  r-.r  bow  to  bleach  the 
same,  anii  briiiK  it  lu  its  uiiciiul  t.uioui     iliiuui  disliUiog? — OlLMAa. 

Indigo.— I  have  occasion  to  uscacoosidcrable  quantity  of  a  sohttiaB 
of  indieo  made  from  the  commercial  estraA  j>f  indigo,  which,  npea 
the  addition  of  clean  cold  water,  turns  a  slight  green  colour,  not  st  all 
like  the  origioal  colour  of  indigo.  Can  any  of  your  nMnerous  c<jrm 
poodents  tell  me  ttow  to  remedy  thia  evil,  and  heap  the  solatiMefa 
deep  blue,  or  what  sabsttacccaa  laddiaoHcrtodMpca  tascotaor}— 

CHtMICAL  NOVICB. 


Bichloride  of  Methylene.— Seeing  an  enqiiiry  in  one  of) 
notes  and  qocrie«  columns  relaltre  to  bichloride  of  mctbyleaa,  I 

thought  it  might  be  iotcresiini;  to  extract  for  ihe  benefit  nf  yoer 
readers  the  follovi ing  atLciunt,  »  hikh  Dr.  H.  W.  Kicharilbon  g:ici  of 
this  body.  It  it  from  Ihe  reports  of  Ihe  British  .Association  just  peb- 
liabed.  Dr.  Richardson  says  that  Mchloride  of  methylene  iCHtCbt 
ia  formed  by  the  action  uf^ naseCMt  hydrogen  on  chtnroform,  and  it 
differs  from  chlorofurm,  in  that  one  atom  of  chlorine  it  rcplateil  b)'  an 
atom  of  hydrogen.  Its  boilini;  point  ■.\  hahr,  and  the  ^«3ujr  nf  it% 
vapour  is  sweel  and  much  like  that  of  thloroforro.— Aiais*  Hollxiw  av. 

Philosophy  of  Pie-juicc.— I  shall  be  extremely  obliged  if 
you  will  inform  me  upon  what  gronnds  ynu  object  to  my  conclusion 
on  the  Philosophy  uf^Pic-juicc.  I  am  open  to  conviction,  and  I  shall 
be  very  glad  if  vou  will  explain  the  matter  for  the  edification  of  yoor 
readers,  as  a  simple  denial  or  a  gratuitous  statement  withnot  ei- 
planation  will  not  I  fear  coavince ;  at  present  I  believe  that  sncar 
baked  with  the  fruit  sweetens  it,  but  double  the  quantity  added  aner 
dues  not  counteraA  the  acidity  ;  the  sugar  and  acid  remain  in  tbeu 
original  slate.— M.  A.  ItAisrs. 

[The  eniu  probandi  rests  with  our  correspondent.  We  said  tsst 
week  that  the  following  assertion  had  nosumcicnl  foundalion "No 
amount  nf  sugar  will  sweeten  fruit  after  it  is  cooked,  for  the  tiagsr  aad 
the  acid  will  not  then  amalgamale."  It  is  not  surely  meant  that  talir 
afts  the  part  of  an  alkali  ia  ncutraliaing  acida.  In  objecting  to  the 
txpl»nati<mwK  do  not  necessarily  doubt  the /a^f,  corroborated  aait 
seems  to  be  by  general  household  experience,  although  it  appcait  at 
variance  with  aSentific  notiona.  Probably  a  careful  exarainattoB  bSS 
of  the  procaas  leoirid  thnnr  tmae  Uij^t  iaia  tha  r 


TO  CORRESPONDENTS. 


Chloridt  cf  Barium. — Messn.  Gaskcll,  He  scon,  and  Co..  of  Widno, 
who  arc  now  manufa^uring  this  tail  m  lar;;e  qu.in;itie<.,  have  irrfiriti 
to  us  a  small  sample  for  laborativry  use.  We  have  tcsird  it  and  fnaadil 
to  be  remarkably  free  from  impurity,  and  suitable  for  the  prepaiatin 
of  test  solutions. 

F.-f  .R.-i.  Sec  Notes  and  Queries.  S.  Write l« Mr.  H.  BaiBiM, 
219,  Regent  Street,  W. 

A-  I..  SUavtmon. — In  our  next. 

U.  Ttstie  ic  Httaf,  Out  any  cnrrespoDdent  oblige  us  with  lh« 
address  of  this  gcadUMa  7 

r.  E.  W'c  are  not  aware  of  the  existence  of  any  f.ich  sodaQT. 
advciti'^rn'.er.t  m  the  h'rench  J  n:. -r.i !  Af  n/r ■  will  be alineSMi 
to  procure  what  you  want;  11  can  be  uai  ihruuKh  our  office. 

f.  //.  Heath. Gesner  on  Coal  Tar,"  to  be  procured  at  BailWlrt. 

Conununirilicmt  kavt  tetn  reuivtd  from  Gaskcll,  Dcacos,  and  Co. 
(with  parcel  I ;  A.  I>.  Hurltlone  ;  Dr.  /.  E.  Reynolds  (with  emlix'jrc' 
Dr.  A.  L.  Steavenvm  fwith  enclosure);  W.  H.  Langford.  J  ISfo^r 
and  Co. :  H.J  Kowan  ;  I..  Summering ;  J.  Chalmers  ;  K-  K.  Tslioct . 
D.  Forbes,  F.K.S. :  Professor  Pepper;  Maclachlan  and  Stewart. 
Smith  and  Son  iwitheiKloture) ;  T.  Moraon  (with  enctoaaie);  |jja»ST 
and  Heath  (with  enclosure):  Prentice  and  Co.;  J.Itcid{  QMHW| 
I  with  encloaurc);  G..F.  Rodwclttwith  cDcloearc)  WdMSlVl^ 
Baiacs;  Dr.  R.  Aagu  Snath ;  aas  J.  Irslaad^  Jsib 
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ON  TBB  TRAN8MUTABLB  NATURE  OP  WATER.* 


LST  W  be  excuwd  for  stating  the  ^UMBtuy  faA,  that 
wh«n  an  eleAric  current  is  passed  through  water,  the  water  is 

decomposed,  oxygen  appearing  at  one  pole  and  hydrogen  at 
the  other;  whence  chemists  have  hitherto  naturally  inftrrcd 
that  water  is  a  compound  of  oxygen  and  hy<ln);;(n, 
a  conclusion  confirmed  by  other  fads  of  a  chemical 
chara<3er.  As  the  hatterj*  power  incrcasess,  the  distance 
between  the  poles  in  the  ileconiposinf^  cell  may  be 
increased.  With  still  higher  power,  two  cells  may  he  usrti, 
one  for  each  pole,  and  the  connetHon  between  the  two 
cells  may  be  made  by  a  more  orU  si  perfcrt  condiirtor.  s\icli 
as  wet  tow,  the  human  body,  or  moist  earth, — the  only  role 
to  be  observed  being  that  the  eledlro-motive  power 
moBt  be  more  than  sufficient  to  overcome  the  resistance 
introduced  into  the  circuit. 

Mr.  Wilde,  in  a  lengthy  paper  in  the  last  number  of 
the  PkihiophUel  Magauine^  has  recorded  an  experiment 
of  tho  MkOW  kind,  on  m  BrobdiniaBinn  acnle,  «od  has 
•Rivtd  *t  MMolii  which  he  deelinet  to  ex^n  hi  any 
each  rational  MMUwr.  His  eleAro<4nator,  aftnated  by  a 
7-hot«e-paw«r«teain  engine,  haa  the  eaernr  of  a  lightning 
flash  ;  his  conduAors  are  copper-wire  ropes,  half  an  inch 
in  diameter  and  143  feet  in  length ;  and  his  decomposing 
trough  is  a  navigable  canal. 

In  his  experiments  Mr.  Wilde  use;;  an  ele^firic  current 
of  enormous  power,  generated  by  means  of  the  large 
ele<:tro-magnetic  machine  of  his  construction ;  the  quantity- 
armature  of  which  is  capable  of  melting  about  fourteen 
inches  of  iron  rod,  a  quarter  of  an  inch  in  diameter,  and  the 
intensity-armature,  seven  feet  of  iron  wire,  i-iOth  of  an 
inch  in  diameter.  The  intensityannature  was  used,  and 
its  currents  were  twned  all  in  the  same  direAion  by  means 
of  a  commutator. 

It  appears  that  the  energy  of  Mr.  Wilde's  machine  is 
fiiifncicnt  to  decompotte  water,  when  the  reeiitaoce  of  aoo 
feet  of  moist  earth  intervenes  between  tlie  tetniioals. 

Three  hundred  feet  of  the  nak«d  copper  tope  were  ex* 
tended  in  one  length  la  a  canal,  and  conneAed  with  one 
poUe  of  the  eleAro-motor.  The  other  pole«  having  a 
plMlmrai  terminal,  was  intfoAiced  hito  n  pool  of  water  200 
ieet  from  the  canal,  and  a  eudiometer  tnbe  was  inverted  over 
it.  Reasoning  from  small  things  to  great  it  mif^t  be 
supposed  that  the  eledric  current  would  decompose  the 
water,  oxysren  going  to  one  pole  and  hydrogen  to  the  other. 
And  this,  0/  course,  it  t.xttctly  trhal  hapf-oud. 

Instead  of  explaininpf  these  phenomena  in  the  usual 
manner,  Mr.  Wilde,  alter  describing;  how  twenty  cubic 
inches  of  oxy£;en  were  colleded  in  six  minutes,  says 
that  thcHe  "  represent  the  transmutation  of  6  92  (jra  tis 
of  water  into  tlie  same  number  of  grains  of  gaseous 
oxygen  at  the  ordinary  atmo'^pheric  pressure  and  tem- 
perature. On  reversing  the  polar  connedtions,  so  that  the 
platinum  now  formed  a  negative  eleArode,  twenty  cubic 
Itichea  of  hydrogen  were  generated  in  three  minutes, 
which  volume  of  gas  represents  the  transmutation  of  0*43 
of  a  grain  of  water  into  the  same  weight  of  gaseous  hy- 
drogen." The  gases  were  obviously  evolved  in  the  pro- 
ponion*  in  which  they  enter  into  combination  to  form 


The  «t|ilMMtloa  is  veiy  rimpile,  and  iKII  donblteie  have 
already eeconed to nuMt  of  ourreaders.  It  {swell  stated  by 
Dr.  Francis,  the  editor  of  the  Philonphitat  UggaMitu,  in  a 
note  appended  to  Mr.  Wilde's  paper,  where  !■«  says : "  We  are 
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of  opinion  that  the  supposed  conversion  of  water  into  oxygen 
or  hydrogen  is  simply  a  decomposition  of  water,  the  ui^y^tn 
being  evolved  in  the  one  pool,  the  hydrogen  in  the  other, 
tkt  tarth  acting  as  the  conductor  betw4tn  tkt  two  pooh. 
The  larfe  surface  of  the  conducing  wire  in  the  one  pool 
would  naturally  make  the  amount  of  gas  evolved  at  that 
pole  appear  verj-  small." 

Not  quite  so  simple  as  this  is  Mr.  Wilde's  explanation.  He 
gives  what  he  is  pleased  to  call  his  conclusions  in  the  fol- 
lowing phraseology  :  "  Wlien  the  positive  or  ne^^ativc  elec- 
trode of  an  eleflro-motor  is  plungcJ  into  :i  bo-.ly  of  water  1:1 
contact  witii  the  tarth,  it  seems  to  nic  that  the  eorpusciiLir 
motion  of  the  cleftrode,  by  the  very  ad  of  c  jinmumcitmi; 
itself  to  the  molecvtles  of  water  in  immediate  contact  w  ith 
it,  transforms  them  into  molecules  of  oxygen  or  hydrogen, 
the  electric  in;pul.«e  (after  leaviiii;  the  e!e<5>rode)  being  then 
received  into  the  entire  n-.a-s  of  the  terr.iq.ieou.s  j^lobc  by 
a  physical  conduftivity  similar  to  that  by  which  the  cur- 
rent is  propagated  in  metallic  bodies." 

That  no  doubt  may  exist  as  to  his  opinions  being 
very  decided  on  one  point,  we  need  oiuy  quote  the 
following  expressions:— "  In  order  that  no  reasonable 
doubt  may  be  entertained  that  the  oxygen  or  the 
hydrogen  evolved  from  the  ele&rode  in  the  pool  had 
no  relation  whatever  to  the  oxygen  or  hydrogen  liberated 
on  the  sorAwo  of  the  eondudomtended  in  tlie  canal»l 
will  just  add  another  otieervatioB"— Then  he  goes  on  to 
describe  how  a  discharge  of  lightning  fused  a  copper  wire 
conduAor,  and  assumes  that  had  the  end  of  this  wire 
been  imn-.ersed  in  water,  the  water  would  Iiave  been 
decomposed  iu.'<  M'  into  hydrogen  or  oxygen,  according  to 
the  positive  or  negative  condition  of  the  extremity  of  the 
wire  conncded  with  the  water. 

In  a  note  to  paragraph  207,Mr.  Witdc  rjuotcs  Faraday's 
E xperimtni  i!  }<•  ^enrclus  to  prove  that  elertticityof  tension 
passing  into  water  decomposes  it  solely  into  o\;,'gen  or 
hydrogen.  His  whole  arguo-.eiu,  us  set  forth  in  paragraphs  , 
206, 207, and  especially  2oS,i"alls  tothe  ground,  ifthe  decom- 
position is  not  of  this  charader,  or  li  both  gases  are  evolved 
simnttancously  at  one  pole.  Yet,  on  referring  to  Faraday's 
paper,  we  find  that  no  such  Gonclnaion  la  warranted. 
Faraday  describeea  well-known  experimmtofWollaston's, 
in  which  oxygen  and  hydrogen,  mixed,  were  evolved  from 
each  pole.    In  his  comments,  Faraday  writes  as  if  he 
foresaw  the  use  which  Mr.  Wilde  would  make  of  his  name, 
and  answers  prophetically—"  That  the  experiment  should 
never  be  quoted  as  proving  tme  eleAni<cliemical  decom. 
position  is  sufficiently  evident,  from  the  circumstance,  that 
the  /iifp  which  regulates  the  transfei«nee  and  final  place 
of  the  evolved  bndies  has  no  influence  here.   The  water 
is  decomposed      '        -loles  indepcnJei;! ly  of  eac!i  other,  ' 
and  tlia  oxygen  .11;.;  iiydrogen  evolved  at  the  wires  arc 
the  elements  of  the  uater  existing  the  ir.slant  bef'ire  in 
those  pl.Tces.    That  the  pf'les,  or  nither  ;>nints,  l-.tve  no 
mutu.":!  decomposing  dependence,  may  be  shown  by  "sub- 
stituting a  wire,  or  the  finger,  for  one  of  tliem,  a  change 
which  does  not  at  all  interfere  \\'itii  the  ether,  though  it 
stops  all  aiAion  at  the  changed  pole."' — I  Phi!.  Tnim.,  Jan. 
1833.    par.  328.)      Extending    V.'oll.-.ston'-  experiment, 
F.araday  subsequently  found  that,  with  fnctional  electricity, 
electro-chemical  decomposition  does  not  depend  upon  the 
simultaneous  adtoo  ot  two  metallic  poles,  since  a  single 
pole  might  be  used, decomposition  would  ensue,  and  one  or 
other  of  the  elements  become  liberated  and  pass  to  the  pole, 
accmdlnsas  it  was  positi\'c  or  negative.  His  philosophical 
mind  did  not,  however,  lead  him  to  jumn  to  the  startling 
conclusion  to  which  a  similar  obtsrvation  has  beguiled 
Mr.  Wilde,  for  Faraday  goes  on  to  say  (lee.  eit.  par  461)— 
"In  considering  the  course  tticen  by,  and  the  final 
arrangement  of,  the  other  clement,  I  hsio  little  doubt  that 
I  should  find  it  had  receded  towards  the  other  extremity, 
and  th.at  the  air  itself  had  ailed  as  a  pole,  an  expeAation 
whicli  was  fully  confirmed  in  the  following  manner." 

Mr.  Wilde  toiTiplacently  proceeds  -"  That  the  evolution 
of  elet^lytic  oxygen  and  hydrogen  from  water  is  an  opeca- 
ttoo  of  trMUnmUttOCI*  «n4  JtO}  one  OC  decomposition,  was 
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further  shown  by  the  converse  experiment  of  the  recon- 
version of  oxygen  or  hydrogen  alone  into  water."  This 

converse  experiment  bein<;  simply  the  conversion  of 
some  of  the  abovc-iiescnbcJ  arrangements  into  a  j;a.s 
battery. 

An  author  who  admires  Faraday  sufficiently  to  ropy 
the  form  of  the  Experimental  RtSi  arches  in  Eh ctricitx  \\\ 
its  arrangement  of  headings,  sections,  numbered  para- 
graphs, repeated  tross  rt-fcrcnues,  and  painstaking  minute- 
ness in  describing  the  details  of  every  experiment,  should 
remember  also  that  this  Great  Philosopher  said  that  the 
most  difRcuU  thing  for  a  student  of  physical  science  was 
to  condaA  a  uti«nd<ny  experiment ;  he  should  not  quote 
authorities  to  prove  one  view  when  they  really  prove  the 
opposite;  nor  should  he  adduce  a  very  early  suggestion 
of  Davy  in  favour  of  the  idea  that  water  might  be 
the  ponderable  1»us  of  both  oj^gen  and  hydrogen,  wheo 
DavV  kkmctf*  as  the  result  of  an  daborate  research  carried 
out  m  ardor  to  ascertain  the  bAs  qf  the  case,  came  to  the 
conclw^oo  that  this,  hli  first  InchMte  idea,  was  untenable. 
Even  if  the  chronological  order  of  discoveries  bearing  upon 
its  nature  had  been  inverted,  Mr.  Wilde  ought  to  know  that 
the  recognised  view  of  the  atomic  composition  of  water 
stands  upon  too  firm  a  ha'iis  of  clieir.ical  f.irts  to  be 
"  summarily  reiuCtcel  at  the  ]>resent  day."  as  l;c  asseits 
it  would  be.  But  Lc  il\  !i-  c'l  si  Vltununi-.  It  lias  c"(?st  ijs 
riuch  painstaking  to  e\lraift  tin;  author's  niuaning,  so 
ponderous  and  obscure  is  his  style,  so  lame  and  impotent 
his  conclusions.  Ungainly  sentences  of  fourteen,  Sixteen, 
and  even  tvseniy-one  lii:es  of  close  type,  undivided  except 
by  commas,  constitute  an  onerous  tax  on  the  brain  of 
scientific  students.  But  the  style  fitly  represents  the 
perverse  reasoning  and  confusion  of  thought  which  per- 
vades this  oidd'paper. 


it  is  obviously  imposihic  here  to  assume  the  presence  of 
ignited  solid  pariitlcs  in  the  flame.  Again,  if  carbonic 
dtsulphide  vapour  be  made  to  bum  in  oxygen, .^r  oxygen 
in  carbonic  disulphide  vapour,  an  almost  insupporiably 
brilliant  hk^ht  is  the  result.  Now,  fulig;inous  matter  it 
never  present  in  any  part  of  this  tlame,  and  the  boiling- 
point  of  .sulphur  (440'  C.)  is  below  the  temperature  of 
incandescence,  so  that  the  assumption  of  solid  particles 
in  the  flame  is  here  also  inadmissible.  If  the  last  experi- 
ment be  varied  by  the  substitution  of  nitric  oxide  gas  for 
oxygen,  the  result  is  still  the  same ;  and  the  dazzling 
light  produced  by  the  combustion  of  these  compounds  is 
also  so  rich  in  the  more  refrangible  rays  that  it  has  been 
emi^loyed  in  taking  iostuttaoeoaa  pbolpgtaphs,  and  for 
exhibiting  the  phenooiCOft  of  floociseence. 

Maira  other  similar  caaes  of  the  psodiifiioa  of  briiliaat 
light  mm  Incaadcaoent,  gneonit  or  vapranHW  natter 
mi^t  he  dted;  hot  I  wSBL  nchtioii  OM  ether. 
Amongst  the  choniad  iMfikoi  cddbrated  fcr  the  pfo- 
dud^ion  of  dazzling  IMtti  thcfe  are  liew  which  sorpaaa  the 
adivc  combustion  ofjtliosphonis  in  oxygen.  Now  phos- 
phoric anhydride,  the  produft  of  tins  combustion,  is 
volatile  at  a  red  heat  ;  and  it  is  therefore  manifestly  im- 
pcjssible  that  this  substance  should  cxist  in  the  solid  form 
at  the  temperature  of  the  phosphorus- flame,  which  far 
transcends  the  melting-point  of  platinum.  Tor  these 
reasons,  and  for  others  stated  in  the  leAurcs  above  quoted, 

j  I  consider  that  incandescent  particles  of  carbon  are  not 
the  source  of  light  in  i^as  and  candle-flames,  but  that  the 

!  luminosity  of  theE.e  flames  is  due  to  radiations  from  dens« 
but  iransparcni  hydrocarbon  vapours.  As  a  further 
generalisation  from  the  experiment  above  ncittiooedt  I 
was  led  to  the  conclusion  that  dense  gases  and  vapours 
become  luminous  at  much  lower  temperatures  than  aeri- 
form fluids  of  comparatively  low  ^ecific  gravity,  and 
that  this  result  is  to  a  great  exteoit,  if  not  altofedaeri 


ON  THE  COMBUSTION  OP 

HYDROGEN  .\ND  CARBONIC  OXIDE  IN  OXYGEN 
UNDER    GREAT  PRESSURE. 

By  £.  Fi<ANKLAND.Fb.D.,  Prt^saor  of  Chamialty  in  th« 

ftajral  Isstitetiaa.  and  in  Ihs  XsysJ  Seboei  of  Miass*. 


In  a  former  communication  to  the  Royal  Socicty.f  I 
described  some  rct'earches  on  the  effcd  of  a  diminution  of 
pressure  on  some  of  the  phenomena  of  combustion,  and 
deduced  therefrom  the  law  that  the  diminution  in  illu- 
minating-ppwer  is  dire^ly  ptoportional  to  the  diminotioo 


in  atmosi 
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pressure. 


Further  caperiments,  made  more  than  a  year  ago.  on 
the'natore  of  the  luminous  agent  in  a  coal-gas  flamed, 
Ifcd  me  te»  doubt  the  correAneas  of  the  commonly  recdved 
theory,  furst  propounded  by  Sir  Humphry  Oavyj],  that  the 
light  of  a  gas  flame,  and  of  luminous  flames  in  general, 
is  due  to  the  presence  of  solid  particles.  In  reference  to 
gas  and  candle-flames,  it  is  now  well  known  that  the 
fuliginous  m.atter  produced  when  .1  piece  of  \vire  gau/e  is 
depressed  upon  such  flame  ,  oim'  :1:c  sooty  deposit  which 
coats  a  piece  of  white  porceU,ii  j  Uvcd  m  a  similar  position, 
are  not  pure  carbon,  but  contain  hydrogen,  which  is  only 
completely  got  rid  of  by  prolonged  exposure  to  a  white 
heat  in  an  atmosphere  of  chlorine.  On  pursuing  the  sub- 
ject further,  1  found  that  there  arc  many  tonnes  possessing 
a  high  de^ee  of  luminosity  which  cannot  possibly  contain 
solid  particles.  Thus  the  flame  of  metallic  arsenic  burning 
in  oxygen  emits  a  remarkably  intense  white  light ;  and  as 
metallic  arsenic  volatilises  at  180°  C,  and  its  produifi  of 
eonbustioil  (arsenious  anhydride)  at  218"  C,  whilst  the 
temperature  of  incandescence  of  solids  is  at  least  500°  C, 

•  Read  Vipforc  the  Rnyii!  .SiH-ir!\-.  June  11. 
+  l>hil.  Tr»n».  vol.  lI:..  p  '  '  ■    :  '  ' 

}  LeAurct  on  Coal  Gmi.  deln  cicd  «t  the  Rorsi  InstilHIion,  in  March, 
q  PUl.  Trans,  for  1IT7,  p.  7}. 


independent  of  the  nature  of  the  ns  or  vi^ovr, 
as  I  found  thjit  gases  of  low  density,  which  are  not 

luminous  at  a  given  temperatorewhen  burnt  under  common 
atmospheric  pressure,  becfmte  no  when  they  are  simul- 
taneously compressed.  Thus  mixtures  of  hydrogen  and 
carbonic  oxide,  with  oxygen,  emit  but  little  light  when 
they  are  burnt  or  exploded  in  free  air,  but  exhibit  intense 
luminosity  when  exploded  in  closed  glass  vessels,  so 
as  to  prevent  tbdr  expansion  at  the  moment  «f  oeot' 
bustion. 

I  liave  recently  e.\tended  these  experiment  .  t  i  t!'e 
combustion  of  jets  of  hydri'gen  and  carbonic  oxiJe  iti 
oxygen  under  a  piessure  gradually  increasing  to  twenty 
atmospheres.  These  experiments  were  conduifted  in  a 
strong  iron  vessel,  furnished  ^\'ith  a  thick  plate  of  glass  of 
sufficient  size  to  permit  of  the  optical  examination .  of  the 
flame.    The  results  arc  so  remarkable  that,  dthoagh  still 


far  from  being  complete,  I  venture  to  communicate  1 
to  ihe  RoyaJ  Society  before  the  close  of  the  Keasioo. 
The  appearance  of  a  jet  of  hydrogen  bmning  In  oo^gien 
under  the  ordinary  atmospheric  pressure  ia toe  wdl  hiMwn 
to  need  description.  On  iocreaaing  the  fnessure  to  two 
atmospheres,  the  previously  feelwe  Iwsioosity  is  very 
visibly  augmented,  whilst  at  ten  atmospheres'  pressure 
the  light  emitted  by  a  Jet  about  i  inch  long  is  amply 
sufficient  to  enable  the  observer  to  read  a  newspaper  at  a 
distance  of  2  feet  from  the  flame,  and  this  without  any 
reflecting  surface  behihd  the  flame.  Examined  by  the 
spi:ftroscope,  the  spectrum  of  this  flame  is  bright  atjd 
perfcclly  continuous  from  red  to  violet. 

With  a  higher  initial  luminosity,  the  flame  of  carbonic 
oxide  in  oxygen  becomes  much  more  luminous  at  a 
pressure  of  ten  atmospheres  than  a  flame  of  hydrogen  of 
the  same  size  an<l  burning  under  the  same  pressure.  The 
spectrum  of  carbonic  oxide  burning  in  air  is  well 
known  to  be  coptinuous ;  burnt  in  oxygen  under  a| 
of  fourteen  atmospheres,  the  spedrum  of  the  flame  is  < 
brilliant,  and  perieAly  continnous.  '  * 

If  it  be  true  that  dene  ipwes  emit  more  light  than  ram 
ones  when  ignited,  the  passage  of  tiie  ^^^^j^'^^^^^^Qg 


if*  ir- 
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dliTerent  gases  ought  to  produce  an  amount  of  light  varying 
witli  the  density  of  the  g*5  ;  and  this  is  in  fadt  the  case, 
for  eledric  sparks  passed  as  nearly  a.s  possible  under 
similar  conditions  through  hydrogen,  oxygen,  chlorine,  and 
sulphurous  anhydride  emit  light,  the  intensity  of  which  is 
very  slight  in  the  caae  of  hydrogen,  considerable  in  that 
of  oxygen,  and  very  great  in  the  case  of  chlorine  and 
Mlphiiroiu  •nbydndc  .  When  liquefied  sulphurous  anhy- 
diMC  it  leakd  np  a  ttrong  tube  furnished  with  platinum 
wtrai*  udthe  tempifitiin  tbeo  mllowcd  to  riie  until  the 
iDtehMl  pRMare  aOMonti  to  dnw  or  bar  alinotpherea, 
tbo  pMMge  of  induaion-miiia  thnm^  tlM  cndowd  |m 
ii  •tteodw  with  very  briluaot  flaibc*  of  light.  Fnitbtr, 
if  a  MlcaiB  of  inda^oii-tparka  be  passed  thraagh  air  con- 
fined in  a  glass  tube  connedled  with  a  condensing  syringe, 
and  the  pressure  of  the  air  be  gradually  augmented  to  i\so 
or  three  atmospheres,  a  very  marked  increase  in  the 
luminosity  of  the  sparks  is  observed,  whilst  on  allow  ing 
the  condensed  air  to  escape,  the  same  phenomena  are 
observed  in  the  reverse  order. 

The  ele^hic  arc  from  tiity  cells  of  Grove's  battery  is 
incomparably  more  brilliant  when  mercury  vapour,  instead 
of  atmospheric  air,  is  interposed  fn  the  path  of  the 
discharge  between  the  carbon  points.  The  gases  and 
vapoius  just  mentioned  have  the  following  relative 
dcnaitiea:— 

H^rdmfcn   ««  ««  ••  •*  1*0 

Onrgen   s6h> 

SttfpnaRMis  anhydride   31*0 

Chlorine   3S'5 

Mercury . .  •   loo'o 

It  is  obvious  that  the  above  results  have  a  very  dired 
bcarinf-  upon  the  views  now  generally  held  regarding  the 
constitution  of  the  sun,  stars,  and  nebula:;  but  I  refrain 
from  making  any  such  application  of  them  antil  I  have 
the  honour  of  laying  before  the  Royal  Soelctjr  ft  COmplftte 
accou&t  of  thes<|  experioncata. 


ON  A  METHOD  OF 

ESTIMATING   TARTARIC   AND   MALIC  ACIDS 

BY  MEANS  or 

IRON,  ALUMIHIUM.  MANOANESB,  Ac.. 

AMD  IBdrKOGALLY. 
ByM.JUETm 


Of  alt  acids,  tartaric  and  malic  acids  alone  possess  the 
boown  property  of  rendering;  iron,  almniQiam,  manganese, 

ACm  soluble  in  alkaline  liquids. 

Peroxide  of  iron  in  ac!d  solution,  not  containing  either 
tartaric  or  malic  acid,  is  precipitated  as  soon  as  the  liquid 
is  nestraliscd  by  ammonia.  If,  on  the  contrary,  iron  and 
tart.ir:_  iJd  be  mixed  in  detMriiiiMte  proportions,  or  if 
the  lattaiic  .acid  be  in  excess,  t.it.'i.  v. lU  be  produced,  after 
saturation  with  ammonia,  a  tartaroferric  ammoniacal 
corupoftttion  of  a  hne  red  colour,  solublt:  in  acid  or  alkaline 
liquids  provided  they  do  not  contain  any  of  the  oxides  of 
the  alkaline-earthy  metals.  The  study  of  this  phenomenon 
has  led  to  a  method  of  estimating  either  tartaric  and 
malic  acids  with  a  standard  solution  of  iron  or  aluminium, 
or  of  these  same  metals  with  a  standard  solution  of 
crystallised  tartaric  acid.  A  given  weight  of  pure  iron 
is  dissolved  in  nitric  acid,  which  is  then  diluted  with  dis- 
tilled water  to  form  a  sundard  liquid  containing  0-001  or 
oHMndfinw.  -If  to  a  solution  m  100  jnillij^rammes  of 
iron,  43*5  nlUilnaiiiMt  or  any  laifer  qeaotity  of  taruric 
•cid  be  added,  and  also  one  or  two  cable  centimetres  of 
conmott  to  fonder  the  Uqaid  decidedly  alkaline, 

thie  ptodtiA  will  boa  aAcr  vigonHW  itiiiiag^  a  fed  liquid 


wliich  is  at  first  thick,  hut  which,  when  left  to  itself, 
becomes  and  remains  limpid.  If,  on  the  contrary,  to  loo 
niill;i;r."iir.mcs  of  iron  bo  added  45  milligrammes  or  more 
of  tartaric  acid,  and  then  an  excess  of  ammonia,  &c.,  the 
liquid,  at  first  thick,  deposits  the  charaderistic  precipitate 
of  peroxide  of  iron.  The  soluble  compound  produced  by 
a  prapottionof  tartaric  a^eqaaltoor  exceeding  45.5-100 
is  permanent  in  the  pfeaeace'  of  adds,  alkalies,  and 
alkaline  carbonates,  pftmdcd  Aqr  be  exempt  from  lime,  , 
and  also  in  the  presence  of  amnoniacal'  lalts,  alcohol, 
ether,  Ac.  If  the  compound  be  heated  to  ebullition  the 
iron  is  almoat  entirely  precipitated ;  this  also  hie  done 
by  adding  to  the  liqnid  some  boors  aAervnuds  ordioaiy 
water  containing  calcareous  salts. 

In  praAice,  <>  455  {grammes  of  the  substance  to  be 
assayed  are  dissolved  in  acidulated  water,  which  is  then  , 
diluted  with  common  water  to  form  a  determinate  volume, 
such  as  for  instance  100  cubic  centimetres  ;  10  cubic 
centimelres  are  deducted,  and,  according  as  the  matter 
contains  i,  2,  3,  . .  .  n  hundredths  of  tartaric  acid  i,  3, 3, . .  .n 
milligrammes  uf  iron  may  be  added,  which  will  remain 
dissolved.  Thus,  in  a  simple  manner,  l^tWO  trials tWO 
diiferent  results  are  obtained,  namely, 

With  M  milligrammes  of  Iron  .  .  .  limpid  solution. 

>•    ('«  +  1)    ..  „      .    .    .  precipitate. 

H  is  the  number  of  hundredths  of  tartaric  acid  contained 
in  the  substance. 

The  estimation  of  tartaric  acid  in  crj'Stallised  bitartrates 
and  neutral  tartrates  gives  to  nearly  i-too  the  proportion 
of  tartaric  acid  indicated  by  the  formula. 

I  was  led  to  this  method  of  dired  estimation  of  tartaric 
acid  by  the  necessity  of  estimating  the  value  of  the 
artificial  tartrates  of  lime  produced' by  the  treatment 
employed  upon  the  lesidoe  of.  the  -grape,  and  upon  the 
weak  vinenrs  from  the  distilleries,  oy  my  learned  friend 
Dr.  B.  de  Potttevis  and  myself  during  the  last  two  years. 
The  plaster  residues  of  the  south  yiald  an  average  of  60 
kilogrammes  of  rough  tartrate,  containing  from  2r  to  35 
per  too,  that  is  to  say  from  13  to  15  kilopammes  of 
tartaric  acid.  The  tartaric  .^:id  from  wine  submitted  to 
distillation  is  completely  to.st  and  mixed  with  tlie  vinegar, 
from  whence  we  obtain  more  than  5-ioths  of  the  rough 
piuduci  sufficiently  pure  lu  undergo  the  ordinary  process 
of  extradlinjj  the  acid. 

In  operating  on  wine  or  cyder,  a  quantity -a  hundred 
times  greater  is  used  fcr  each  trial  by  measuring  45  5 
cubic  centimetres,  diluting  the  volume  to  100  cubic 
centimetres,  and  deducing  ten  for  each  trial.  Thus  the 
number  of  lO-ooOi  or  the  number  of  decigrammes  of  tartaric 
acid  per  litre,  la  obtalmd. 

It  is  unnecessary  to  pay  any  attention  to  the  colouring 
matter  of  red  wines;  the  results  are  clearer  if  the  lime 
has  been  precipitated.  ^This  preliminary  operation  is 
necessary  in  the  analysis  of  cyder.  Should  tartaric  and 
malic  a«d  exi»>t  together  ia  wm«  or  cyder,  the  test  will 
allow  of  their  being  cttiflMted  together  at  tartaric  acid. 
This  process  permits  the  resolution  of  physiological 
enquiries  relative  to  the  variable  quantity  of  tartaric  acid 
found  in  tlie  graoe  durint;  maturation,  and  in  wine  manu- 
faAured  at  dilf-  rent  a^c-,,  and  also  in  diseases  of  which 
such  variations  are  the  symptoms.  In  order  to  reverse 
the  operation,  the  iron  is>  [estimated  in  percentages  by 
means  of  a  standard  solution  of  tartaric  acid.  100  milli- 
grammes will  render  o-iiq7  grammes  soluble.  2' 197 
grammes  of  the  material  arc  dissolved  and  the  liquid 
diluted  to  ux)  cubic  centimetres;  10  are  removed  and  the 
smallest  number,  n,  of  milligrammes  of  acid  capable  of 
dissolving  the  iron  is  sought  for.  This  method  when 
applied  to  crystallised  sulphate  of  iron  easily  gives  results 
within  one  per  cent.  Laatlv,  this  pocess  is  applicable  to 
all  metals  which,  like  iRW,  Mtimintum,  manganese, 
chromium,  &c.,  possess  the  property  of  insolubility  in 
ammoniacal  liquids  except  in  the  presence  of  determinate 
quantitiee  of  tartaric  or  neUc  tiicid,^Compi(s  Rtttdutt 
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CONTRIBUTIONS  TO  OUR  KNOWLEDGE  OP 
PER8ULPHIDE  OP  HYDROGEN. 
By  Dr.  A.  W.  HOFUAMN.  FMAt 

PtRSULTOlDE  of  hydrogen,  first  observed  by  Schccle,  wii 
aftenvards  examined  by  Herthollet ;  hut  our  knowledge  of 
this  remarkable  body  ig  almost  entirely  due  to  Tlicnnrd,* 
v.Ik>  soon  after  the  discovery  uf  peroxide  of  hydrogen. 
BubiTiitted  the  persulphidc  to  a  detailed  study.  The  com- 
pObilioD  of  this  body  is,  however,  doubtful.  Thenard  only 
*tated  tl)(\t  the  specimens  exainiQc4  ^  hiui  contained 
sulphur  !o  var/|^»g  D»vpv>r4tpa*,  «lw»y«  giMter  than 
uatu  o<.,^t  to  vvttlf  jt  sulphp-cQ9iPou(ia  ooffVlpewtiag 
XoncwA^dc  ufhydc^gfiv 

I^^ereforci  Miptt iJiltJlors  aUniW  thcmsches  to  express 
t>^9PmpMitiOBl  qi  fCC|uJ|phjd»  «f  bydtogca  by  the 

ettfier  tvith  or  tn'thr^t  i  noie  of  intcrrog»tion,  they  arc 
going  beyond  what  experience  would  warrant. 

OetUan  dicamstaiices  have  recently  drawa  chtmiats' 
HtMRtion  anew  to  penulphide  of  hydrogen. 

Amonglt  the  novelties  in  technical  chemistry  which 
Wera  Bi«d«  linOWR  at  the  Exhibition  of  1867,  none  perhaps 
excited  so  mwb  i||t«fe»t  «s  those  which  by  the  most 
diM  Tto  methods  loasbt  te  bring  bftck  for  industrial 
pu  rpoiea  the  manes  of  snltduif  loched  up  in  the  mountains 
of  soda  residues.  ChemisU  have  csppcutlly  admired  the 
processea  by  which  both  M,  Sphaffncrt  or  MM,  f.  W. 
HofmaoB  and  P.  Bnqoet  aiiooaadfld  in  aohriiia  this 
problem. 

In  certain  stages  of  the  read^ions  on  wliich  these  pro- 
cesses are  founded,  persulphide  of  hydrogen  is  often 
formed  in  large  quantities,  and  quite  recently,  on  visitins 
the  nianufaiftoiy  at  Dieu/e,  where  sulphur  is  regenerated 
on  an  immense  sole,  I  was  able  to  procure  several  Idlo* 
grammes  of  this  remarkable  sulpho-compound. 

This  fortunate  circumstance,  by  pLuing  at  my  disposal 
considerable  quantities  of  persulphide  of  hydrogen,  allows 
me  to  throw  some  light  on  the  composition  of  this  product. 
■  When  a  cold  saturated  solution  of  strychnine  in  strong 
alcohol  is  mixed  with  an  akoholic  solution  of  sulphide  of 
ammonium  containing  an  excess  of  sulphur*  brilliant 


pKsetved  ibr  moOIha  without  altefation  leaves  litde  doaU 
as  to  fhft  «dsteiicc  of  a  persulphide  of  hydioeea— 

wl.ich  is  therefore  a  sesquisulphide.  It  is,  however,  con^ 
ceivable  that  there  itiay  exist  other  persulphides  of  i 
diflbrent  composition; 

TJw  formation  of  the  compound  of  strychniite  iust  da* 
seiiMdj  ^nd  which  I  have  iiequently  made  with  the  1 
success,  led  me  to  submit  other  alkaloids  to  as  1 
treatment.  Thus,  I  have  exaadbsod  tho 
alcoholic  solution  ot  aalphide  ofammodoa  , 
cindieBlae«  brudne,  aad  other  vegvtaUe  bases,  but  in  no 
ease  hvm  I  ohaeried  the  appearsace  of  phenomena  riasifav 
to  those  seen  when  operating  with  strjrchnine. 

The  compound  of  strychnine  with  persulphide  of  hydro- 
gen is  remarkable  for  its  insolubility.  An  alcoholic 
solution  cont.iinin.;  2'o<  <,T.iii'inicK  of  sttvchninc  being 
mixed  with  an  alcohoiu;  boiution  of  suljihidc  ol  ammonium 
deposited,  after  twelve  hours,  2  2.S7  grammes  of  orange 
crystals,  that  is  to  say  87-2  per  cent  of  the  theoretical 
quantity.  It  remains  to  be  seen  whether  this  property 
of  strychnine  of  I'orming  so  insoluble  a  compound  with 
persulphide  of  hydrogen  may  not  be  utilised  in  th» 
preparation  of  this  alkaloid ;  and  even  in  certain  cases  fsa- 
Its  separation  of  substances  with  vrhicb  itowjrjb*  ~ 


aOMS  OF  THE  CONSTITtTBNTS  OP  COAL  OAS.* 

A  Lsaatc  by  Dr.  OOUNO,  F.K.S.,  F.C.S.,  Ac,  b^fon  iks  British 
Aasociction  of  Gm  Manat;en,  Tuesda/.JwiSSb 

(Ceodudcd  from  |>«g«  41.) 

DisuLPMiDB  of  carbon  is  a  compound  of  great  chemical 

interest,  and  I  will  now  endeavour  to  illustrate  to  you 
some  of  its  most  stiiklng  propcities.  In  ihi-  first  place, 
it  is  a  itadily  combustible  substancr  — its  carbon  burning 
into  carbonic  acid  gas,  CO.,  nnd  its  sulphur  into  sulphurous 
acid  gas,  SU^  ;  but  when  Inirnid  with  a  deficient  supply 
of  air,  a  good  deal  of  its  sulphur  i  sLa]H's  combustion,  and 

  _  „  separates  as  a  deposit  of  yellow  smoke.    Hy  wanning  a 

crystrfllots'flakes'sh^^^^^  the  liqi5d,~«»d  twel«    little  disulphidc  of  carbon  in  this  flask  I  get  an  abundant 

hours  later  the  sides  of  the  vessel  are  covered  with   »"PP!y  vapour,  which  you  now  sec  burning  with  a 

fine  blue  name,  not  unlike  that  of  carbonic  oxide.  The 
flame  is  of  very  considerable  brilliancy  ;  and  a  piece  of 
iron  wire  or  watch-spring  bums  readily  in  it,  with  \-ivid 
scintillations  and  formation  of  sulphide  of  iron.  Here, 
then,  we  have  an  illustratfom  of  the  inflammability  of 
disulphide  of  carbon  in  the  sttte  of  vapow;  and  befora 


beautiful  needles  of  an  orange  colour,  which  sometimes 
attain  several  oentimeties  in  length.  In  order  to  obtain 
them  in  the  state  of  perfeA  purity  it  Is  suflScient.  after 
having  decanted  the  mother  liquor,  to  wash  them  with 
cold  alcohol.  These  crystals  arc  completely  insoluble  in 
water,  .ikuliul,  ether,  and  sulphide  of  carbon;  indeed  I 
liavc  not  succeeded  in  finding  a  solvent  from  which  they 
can  be  crystallised. 

Analysis  of  this  compound  kd  mc  to  the  fullow-ing 
formula 

The  crystals  are  therefore  a  combination  of  one  molecule 
of  strychnine  with  one  molecule  of  persulphide  of  hydrogen, 
the  oompositioo  of  wliich  must  therefore  be  mqifcaaed  by 
the  formula^ 

Indeed,  the  compound  splits  up  according  to  the  above 
formula.  If  the  orange  crj-stals  are  washed  with  con- 
centrated sulphuric  acid,  they  gradually  decolourise  with 
formation  of  sulphate  of  strychnine,  which  dissolves, 
whilst  persulphide  of  hydrogen  separates  in  the  form  of  a 
colourless  transparent  oil.  The  drops  of  oil  will  keep  for 
some  time,  but  they  gradual)^  decompose  into  hydro, 
sulphuric  acid  and  suhmur. 

The  examination  ortUa  perftAiy  definite  compoand  of 
stiydmine  mn  perenlpiiide  of  hydrogent  which  may  be 

*  Tbbiiard,  Aam.  d$  Ckm,  it  d*l*Al*it  il*ilL»7» 


calling  yoor  attention  to  tiw  fiwtti^  witli  vHildkit  am 
the  stau  of  vapovr,  I  urill  just  rsfer  to  theMUiaacy  of  its 
combustion,  both  in  oxygen  aad  in  tbe  gas  known  as 

nitric  oxide.  With  oxygen,  however,  the  experiment  is 
a  dangerous  one,  from  the  violence  of  the  explosicMi.  In 
thi=:  j.ir  of  nitric  cixidc  gas,  then,  1  introduce  a  small 
quantity  of  disulphidc  of  carbon,  and,  after  shaking  up 
the  jar,  apply  a  light  to  its  mouth,  when  you  will  observe 
a  large  descending  body  of  flame  of  surpassing  intensity. 
This  tlanie  is  \ery  rich  In  chemical  rays,  and  althougb 
lasting  for  scarcely  an  instant,  is  nevertheless  applicable 
i  to  the  purposes  of  photography  as  a  substitute  for  day- 
light. I  will  next  give  you  an  illustration  of  the  facility  virith 
which  the  disulphide  vaporises.  At  one  end  of  this  long 
shallow  tray  I  place  a  piece  of  sponge  wetted  with  dianl* 
phide  of  carbon.  I  now  bring  a  lighted  taper  to  the  other 
end  of  the  tray,  at  a  distance  of  3  or  4  feet  from  the 
sponge,  and  you  observe  that  the  vapour  with  which  the 
tn^  IS  filled  immediately  takes  fire ;  and  I  thoa  asS  fire 
to  the  sponge  at  a  distance  from  it  of  several  fcet  Hm 
vapour  of  disnlpliide  of  carton  is  very  heavy— nearly  thsM 
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timet  M  heavy  as  air.  I  have  here  a  bottle  ofditnlpbide 
of  carbon  vapour,  and  here  a  succession  of  empty  glaiiscR. 
I  pour  the  vapour  from  the  bottle  into  a  rI.iss,  from  the 
first  t;!a>3  into  a  second,  from  the  second  into  a  third, 
and  from  the  third  into  a  fourth,  and  you  see  thai  in  thai 
fourth  glass  thpre  is  sufficient  disulphide  of  carbon  vapour 
left  to  take  fue  upon  my  bringing  a  light  to  it.  The 
fMtrcmely  low  intlaminp  point  of  disulphide  of  carbon 
vapour  is  another  point  of  nuich  interest.  I  hn\r  here  a 
little  olive  oil  in  ,1  tc'^t-tvibc,  \\li;i:h  1  heat  over  n  Im  p  10 
the  temperature  of  about  .{(xr,  althoufjh  a  lower  tempera- 
ture would  suAkc  ;  and  when  I  bring  the  extremity  of  the 
tube  of  hot  oil  near  to  the  disulphide  of  carbon  in  this 
glass,  you  observe  that  it  a^s  like  a  lighted  match,  and 
immediately  infl.imcs  the  vapour  of  the  disulphide. 

With  npad  to  the  chemical  nature  of  disulphide  of 
carbon,  it  is  an  anhydrous  sulphur  acid,  comparable,  as 
I  have  said,  with  anhydrous  carbonic  acid.  It  unites  with 
bmic  •alphidcs,  including  sulphide  of  annnoaioni,  just  as 
eaibeok  acid  unites  with  basic  oxides,  indttding  aqueous 
Mnmooia.  Uraa  ralphide  of  carboa  vajiour,  CSa,  is 
aliaoibed  bj  nilphide  of  ammonium  aolation  (NHjaS, 
with  prodnfKon  of  sulphocaiboaate  of  anmoaium 
(NH4)3C53,  corresponding  to  aeaintl  caiboiMto  of 
anmoaium  (fiH^I^COf  When  tbk  tidi^wcarboBate  of 
aBnaottlun  11  npaaea  to  the  aAion  m  heat  or  of  free 
ammonia,  it  loses  sulphuretted  hydrogen,  and  is  converted 
at  first  into  a  salt  called  the  sulphocarbamate  of  ammo- 
nium fNH4lNHjCSj.  and  cvcntuallv  intii  the  sulpho- 
cyanatc  (HNJNCS,  which  is  a  tolerably  stable  com- 
pound. This  tulpho<-yanate  is  also  the  principal  produd 
of  the  reaction  of  disulphide  of  carbon  with  free  ammonia, 
aa  captained  by  the  following  equation  :— 

3NHj4- CSi- (NH4)NCS4-H,S. 
With  the  fiacd  alliallse  bydiatea  and  tnlnfajdntea,  •ulpho- 
carbooatea  also  are  formed,  whidi  tn,  tUtt  tba  Munonia 
aalt,  nnatable,  but,  unlike  it,  do  not  duui||e  into  aoloho- 
cyaoate.  Availing  ourselves  of  these  reaAions,  disutpjiide 
of  carbon  may  be  removed  from  small  quantities  of 
gas  by  passing  the  gas  throu^^h  aqueous  ammonia,  or 
pOta«h.  or  solution  of  sulphide  of  ammonium  (^as  liquor), 
or  of  sulphide  of  potassium  or  calcium  ftjas  liin<  V  i'u', 
owing  to  the  InRolubiHty  of  the  disulphide  in  w;iur,  and 
its  small  proportion  in  the  gas,  its  complete  removal  on 
the  large  scale  by  thc&e  mcaiiti  is  quite  impraCiticable,  the 
impure  gas  having  to  remain  for  so  long  a  time  in  contad 
with  so  large  a  surface  of  the  absorbent,  as  1  explained  to 
you  when  treating  of  ammonia.  The  disulphide  being 
soluble  in  alcohol,  better  results  on  a  small  scale  are 
obtained  by  pa.SHing  the  gas  tl  nniL;!-  an  alcoholic  instead 
of  a  watery  solution  of  pot.ish.  In  this  case  the  salt  pro- 
duced is  not  the  simple  Kulphocarbonate  of  potassium, 
K^CS,  analogous  to  the  carbonate,  KiCOj ;  but  it  is  the 
e&yloiisulphocarbonate,  better  known  as  the  xanthate  of 
pMassiuro,  K(CaH.)CSiO.  or  KEtCS^O.  The  solution  of 
tbia  salt  gives  a  yellow  precipitate  with  sulphate  of  copper, 
and  a  black  precipitate  with  acetate  of  lead,  especially  on 
gentle  warming.  Another  chemical  propci  ty  of  disulphide 
of  carbon  is  its  readioo  at  a  moderate  beat  with  water, 
whether  in  the  form  of  ateam,  or  of  a  definite  h]rdrate,  as 
that  of  caldom  (dalted  lime).  At  aboat40o*  a  readion  of 
thia  hind  takca  place,  though  only  imperfeAly,  with 
ptodnAion  nf  aulphuretted  hydrogen  and  cathottic  add— 
CS,-f  2H,0  =  C0.-f-2H,S. 
As  regards  the  produdts  of  the  cnmp lete  combustion  of 
disulphide  of  caroon,  I  have  already  said  that  they  are 
the  carbonic  and  tulphnroos  acids.  Now,  sulphurous 
acid,  which,  in  a  greatly  diluted  state,  is  a  very  harmless 
anbatance,  altogether  diflTerent  from  sulphuric  acid,  is  a 
constant  produd  of  the  combustion  of  coal  gas,  and  is 
derived  from  the  presence  in  the  gas  partly  of^disulphide 
of  carbon,  and  partly,  it  would  seem,  of  other  sulphur 
eompoondii  of  a  tiinilar  nature.  The  proper  mode  of 
estimating  the  pn»ertion  of  the  aulphur  extating  bi 
gas,  la  Umm  dmmt  ftiniw»  I»  bowi  a»  yoti  kacnrt » 
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ought  only  to  estimate  the  mr  i  r.t  of  sulphur  which, 
during  the  combustion  of  the  gas  from  an  ordinary 
burner,  is  converted  into  sulphurous  acid — this  sulphurous 
acid  being  reg.trded  with  great,  though  unwarrantable, 
alarm,  from  its  possible  conversion  into  sulphuric  acid, 
which  is  alarmingly  designated  oil  of  vitriol.  Now,  if 
this  estimation  could  really  be  made,  it  would,  I  am 
inclined  to  think,  be  pcrfecllv  sufficient;  but  as  a  matter 
of  faift,  it  is  quite  impradicable  to  estim.ite  the  amount  of 
sulphuro\is  acid  produced  by  the  combustion  of  — 
burning  the  gas  as  it  is  ordinarily  burned  for  purposes 
of  illumination.  When  it  is  attempted  to  measure  the 
amount  of  sulphurous  acid  produced  by  the  combustion  t  f 
gas,  the  gas  ia  neceMarily  burned  in  a  special  manner, 
usually  at  the  rate  of  about  three  quarters  of  a  foot  an 
hour,  with  a  non-i«mioaaa  flame,  aad  under  conditions 
which  cannot  bet  or  at  any  rate  have  sot  been,  spedally 
defined. 

Another  party,  with  which  I  confess  that  I  am  disposed  to 
agree,  aiqv— ^'Take  the  Imll  by  the  horns,  admit  the 
worst,  estimate  by  any  eSdent  means  the  total  qnantinr 
of  sulphur  contained. in  the  gat,  and  dectare  it."  Now,  ft 
is  quite  ceftain  that  if  we  take  auSdent  tune  and  pains, 
we  can  estimate  the  absolute  amount  of  ««tob«r  extatlng 
in  gas  with  reasonable  certainty.  Butthe  Aft  of  Parlia* 
ment,  having  reference  to  the  amount  of  sulphur  indicated 
by  the  sulphurous  acid  formed  in  the  combustion  of  the 
gas,  as  I  have  previously  referred  to,  declares  tliat  the 
amount  of  sulphur  existing  in  the  gas  in  every  form  shall 
not  exceed  20  grains  in  i  >  feet.  But  this  provision  of 
the  ad  is  habitually  and  necessarily  set  at  defiance. 
Not  unfrequently  the  gas  supplied  in  London  furnishes, 
by  its  combustion,  a  quantity  of  sulphurous  acid  equivalent 
to  slightly  more  than  20  grains  in  100  cubic  feet;  and  I 
think  I  may  say  that  it  almost  invariably  contains  an 
absolute  quantity  of  sulphur  exceeding  20  grains  in  too 
feet,  which,  so  far  as  I  know,  it  is  quite  impracticable  on 
the  large  scale  to  remove.  What  is  the  average  amount 
of  adual  sulphur  contained  in  London  gas  I  cannot  tell 
you,  but  I  believe  it  is  nearer  30  than  20  grains  in  100 
feet.  I  might  here  direA  your  attention  to  the  very 
ingenious  instrument  devised  by  Mr.  Valentin  for  making 
an  absolute  determination  of  the  sulphur  contained  in 
gas,  which  gives  much  higher  results  than  are  ftuniabed 
by  Mr.  Lewis  Thompson's  and  Dr.  Letheby's  inatnmients. 
Mr.  Valentin  has  kindly  lent  me  the  instmment  for 
exhibbion  hci*  this  evening,  and.  being  present,  wUl,  I 
am  sue,  be  happy,  at  tlie  condusion  of  my  leAnre,  to 
explain  its  conatraAion  to  any  g^ntlcnienintcnaiad  in  the 
suojed.  N 

So  far,  then,  I  am  a  Itttfe  at  tssne  with  gas  iMtnageia 
in  being  disposed  to  admit  that  ordinary  coal  gas  contains 
a  greater  amount  of  sulphur  in  some  form  or  other  than 
they  are  willing  to  allow,  and  than  the  letter,  though  not 
the  spirit,  of  the  AA  of  Parliament  permits ;  for  the  A<ft 
was  framed  upon  the  results  furnished  by  an  incomplete 
combustion  of  the  gas  and  condensation  of  the  produa^. 
But.  on  the  other  hand,  I  am  altogether  at  issue  with  the 
public,  when  they  maintain  tiiat  the  sulphur  of  gas  jiro- 
duces,  by  its  combustion,  nil  of  vitriol,  or  that  the  amount 
of  sulphur  ordinarily  contained  in  ga?  is  of  any  conse- 
quence whatever  ;  and  a  little  coosidtratiotl  will,  I  think, 
satisfy  yon  of  the  soundness  of  this  position.  We  will 
assume  that  coal  gas  contains,  not  20,  but  40  grains  of 
sulphur  in  100  feet — a  quantity,  at  any  rate,  greatly 
exceeding  the  reality.  Now,  making  another  extravagant 
assumption,  that  the  whole  of  these  40  ^ains  of  sulphur 
would  be  completely  burnt — and  in  reality  they  would  be 
burnt  very  incompletely — they  would  furnish  by  their  com- 
bustion 80  grains  of  sulphurous  acid  gas.  This  quantity 
of  die  pfoduced  sulphurous  acid  would  occupy  at  ordinary 
temperatutea  about  I*I5th  part  of  a  cubic  foot,  and  since 
100  cnbie  feat  of  our  coal  gas  give  i  - 13th  of  a  cubic  foot 
of  anlphnrens  add,  1500  cdbtc  lest  of  coal  gas  would  be 
nqitiltd  to  fnraiiii  I  «tiMe  fwt  oTdw  iwM»  «vea  opsa  the 
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cxirnvagatii  assumptions  we  Iia%c  purposely  made.  But 
till-'  CiiniSnisiioii  cif  i^ixj  cubic  feet  uf  i^ani  gaS  would  pro- 
du'.csor.ittiuiii;  licsiJcs  MilphuLou?;  .u;d.  It  would  produce 
at  k  nst  ioi/t>tubic  (txt  of  carbonic  .iciil;  and,  in  additior!  to 
its  dilutiuia  by  other  gases  aud  vapours,  we  should  lia\e 
our  tulphurnus  ncid  diluted  by  looo  times  its  volume  of 
carbonic  acid.  Now,  if  we  can  get  at  the  proportion  of 
carbonic  acid  in  the  atmosphere  of  a  room  highly  illu- 
tnlnaled  with  gas,  and  take  the  loooth  p*rt  of  that  pro- 
portioiii  we  ■hmU  be  able  to  form  some  notion  of  the 
amount  of  floljttnirous  acid  present.  You  will  remember 
that  tbe  anuMiiit  of  carbonic  acid  (ttmiihed  by  the  breath 
of  one  indivklttal  H  eiHul  to  tiiat  Aintithed  by  two  3 -feet 
gM  burners,  and  tfcat  tne  maaimuai  iiBOUQt  of  carbonic 
acid  found  In  the  almoiphere  of  a  crowded  tbeatic  was  -32 
per  cent.  .  Now,  if  in  nddttion  to  our  pieviooe  nnreaaonable 
euppotltiontt  we  further  euppoee  that  an  atmoiphere  con- 
tains -2  per  cent  of  carbonic  acid  furoiahed  by  gaa  com- 
bustion, you  wHI  see  that  the  whole  matter  becomes  a 
nductiii  ad  ahsurilufii  -  that  wc  might  acflually  have  one 
half-millionth  part  of  sulphurous  acid  present  in  the  air  of 
a  gas- lighted  room. 

But  this  sulphurous  acid  is  not  suipbuiic  a<.td,  Aud  can 
only  be  converted  into  sulphuric  acid  with  very  much 
pains  and  dilBculty,  a.n  ail  who  have  tried  the  experiment 
uf  converting  tbe  sulphur  of  co.il  ^as  into  sulphuric  acid 
ate  painfully  aware.  When  f^4s  is  burned  in  Kpi'cial 
apparatus,  indeed,  its  constituent  sulphur  can  be  converted 
into  sulphuric  acid  ;  but  it  is  very  di^cult  to  do  this. 
The  probability  is  that  of  the  sulphurous  acid  produced  in 
ordinary  combustion  acarcely  a  particle  gett  converted 
into  aulpburic  acid— certainly  not  more  than  the  ammonia 
ordinarily  existing  in  the  atmoaphete  can  ncutraliae»  to  ai 
to  form  sulphate  of  ammonia  instead  of  sulphnric  acid: 
and  with  this  concluaion,  gentlemen,  I  bring  to  an  end 
what  I  have  to  say  to  you  respe^ng  tlioee  conttituents  of 
coal  gaa  which  do  not  cootiilnite  mucfa  to  it*  illnminatiag 
power. 


SEWAGE  EXPERIMENTS  AT  LEICESTER. 


A  short  time  ago  we  ga\  c  a  btief  account  of  home  sewage  | 
experiments  which  had  bet-n  tried  by  Messrs.  Siilar  and 
Wigner.  So  much  curiosity  has  been  excited  by  this 
account,  and  letters  from  correspondents  enquiring  for 
further  particulars  are  so  numerous,  that  we  have  thought 
it  best  to  reprint  the  following  account  from  tbe  Tiuus  of 
Tneaday  last  >- 

Some  important  experiments  in  the  purification  of 
Sewage  have  been  madu  at  Leicester  during  the  past  week, 
1,  Indeed,  are  hardly  yet  concluded.  The  operations 
need  on  Tuesday  ;  the  members  of  the  Royal  Rivers 
laiion,  Sir  William  Dcniaon  and  Dr.  rrankland 
(without  Kr.  John  CiMlnitii  Mottoo,  who  has  not  quite 
fceomed  fram  •  sHgbt  accident),  wcte  pnaent  on 
Thufsday,  Sccompaoiedby  tbe  mayor  and  several  memben 
of  the  corporation  of  Leicester.  Owing  to  unexpetfled 
difficulties  which  we  shall  presently  explain,  a  prolongation 
of  the  trial  was  decided  on.  Dr.  I'rankfand's  as.sistant,  Mr. 
Thorp,  being  appointed  to  watch  the  proceedings  and 
take  san\plcs  for  analysis.  ) 

The  object  has  been  to  put  a  nc./  in\eiuion,  the  iialuie  j 
of  which  will  be  easily  underbtood,  to  .1  practical  test. 
The  manurial  matters  in  tywn  bewaj^e  txi.'-t  m  a  state  of' 
such  attenuated  Solution  that  the  weak  liquid  is  valued  at 
only  twopence  or  a  little  more  per  ton  ;  mere  cost  of 
conveyance,  therefore,  precludes  its  ap|ilication  to  any 
but  low-lying  lands,  and,  as  it  canr,<jt  be  stored  for  use 
except  in  certain  seasons,  it  cannot  be  fully  utilised  except 
by  some  special  system  of  husbandry  capable  of  consuming 
one  invariable  quantity  day  by  day  throughout  summer 
and  winter.  Hence,  what  a  striking  advantage  it  would 
be  if  we  could  &cp.arate  the  valuable  constitaent*  from  tbe 
cstramely  dilated  liquid,  fixing  them  in  a  eoncentiated, 
dry.  «Muy  imnqiortiipl*  nuavra  wortli  wvmd  «9Tereign» 


per  ton,  that  could  be  stored  for  use  in  any  season  and 
applied  in  any  situation !  Of  the  maiiy  plans  proposed 
for  accomplisiiin^  this  feat,  scuiic  h.ive  manaj^cd  to 
separate  tlie  wlicle  of  the  inRoluijIe  or  sedinientarv  matter, 
and  even  a  small  proportion  ol  tlie  soluble  conhtilucnts  ; 
but  hitherto  no  chemical  or  mechanical  device  has  suc- 
ceeded in  precipitating  in  a  solid  form  the  most  valuable 
ingredients  held  in  excessive  dilution  io  the  sewaffc. 
Everybody  seemed  to  have  agreed  that  the  only  feasible 
mode  of  utilising  sewage  is  by  surface  irrigation.  In* 
ventora,  however,  are  a  class  of  people  selMm  fbun4  In 
relinauish  a  problem  as  hopeless;  and  little  more  than  a 
month  ago  a  new  proccaa  Ibr  accomplishing  the  desttod 
resnlt  was  patented  by  Mr.  Robert  Qoofga  SiUar  (of  the 
firm  of  W.  C.  Siliar  and  Co.,  hnllion  broken.  CorahUl). 
and  Mr.  Oeorge  W.  WigMr,  analytical  chemist,  Q rove- 
lane,  Cambeiwdll.  The  origin  of  inventions  is  often  very 
curious ;  the  present  one  is  said  to  have  been  suggested, 
strangely  enough,  by  some  of  the  purifications  enjoined 
•.ipon  the  ancient  Hebrews,  "  the  aslies  of  a  iieilcr" 
]'oii;tmj;  out  animal  charc0.1I,  ,-ind  blaod  poured  upon  the 
ground  promptinga  use  of  blood  and  of  clay.  The  inventoi 
therefore,  mixed  these  three  substances, —  animal  cliarcoal, 
blood,  and  clay, — adding  .ilum  and  tliree  other  chemicals 
which  are  at  present  secret,  but  aftirnieil  to  be  cheap  and 
commercially  obtam.ible  in  any  fjuantity.  Laboratory 
experiments  showed  that  ih;s  ■•  .\  li  C  compound, "  as  it 
was  called,  had  the  power  of  precipitating  nearly  all  the 
manurial  constituents  of  sewer  water,  the  whole  settling 
in  a  flocculcnt  mass  at  the  bottom  of  the  vessel  in  the 
course  of  a  few  minutes.  The  water  was  left  al  m  n<;t  pure* 
and  the  lesidunm  when  dried  requited  only  btmplc  treat- 
ment by  an  acid  to  render  soluble  certain  of  tbe  con- 
stituents for  the  use  of  plants.  Of  cotnae,  nntil  finthcr 
inquiry  ta  made,  and  until  the  Rivers  CommMon 
authoiiie  a  publication  of  their  own  analysis,  tbeinventotw 
am  reaponalnle  for  these  statements. 

On  the  i6th  of  June  a  pra^ical  trial  was  made  at 
Tottenham,  where  the  ' Local  Board  of  Health,  being  re- 
strained by  an  injunction  from  pouring  their  se^A'age  un- 
purified  into  the  river  Lea,  are  endeavounnj^  to  ascertain 
which  is  the  most  efficient  and  least  expensive  mode  of 
purification.  As  reported  in  Knginecriiij:;''  of  JuK-  3,  a 
tank  was  filled  with  s.ooo  ^^'allons  of  very  black  sewage,  a 
quantity  of  tl;e  A  H  C  con-.pound  in  solution  was  pumped 
in,  antl  the  water  settled  clear  in  twenty  minotes,  being 
so  clanhed  and  deodorised  as  to  he  free  from  smell  and 
nearly  tasteless.  A  larger  tank  was  gradually  filled  with 
36,000  gallons  of  sewage,  admitted  at  the  rate  of  about 
1,000  gallons  per  minute,  the  <iohition  running  in  at  the 
same  time,  and  in  twenty  minutes  after  the  tank  was  fuU 
the  precipitation  h.itl  been  effected  and  the  %vater  waS 
clear.  According  to  the  inventor's  analysis  the  water 
retained  only  one-eighth  of  tbe  organic  or  danferoBi 
impurities;  and  no  less  than  85  percent  of  tbe  ammoain 
and  all  the  phosphoric  acid  (tha  two  most  wahiabln  eoa* 
stitoeata)  were  removed  from  the  sewage  and  fined  in  An 
solid  remmmt.  The  36,000  gallons  of  sewage  yielded 
8  cwta.  of  air-dried  manure  containing  20  per  cent  of 
organic  matter,  2  37  per  centjof  ammonia,  and  5  33  per 
cent  of  phosphoric  acid.  Mr.  Wigner  valued  it  at  /  2  3s. 
per  ton  ;  but  it  contained  6S-5  per  cent  of  sihca,  alumina, 
and  various  salts,  and  nearly  l;a!f  ol'  this  has  been  now  re- 
moved by  an  easy  process,  leaving  the  manure  worth  so 
much  more.  '1  he  co&t  of  the  ABC  compound  in  this 
experiment  is  slated  to  have  been  only  7S.  M.;  whUethe 
manurial  produflt  was  valued  at  about  17s. 

Tbe  Leicester  trial  is  on  a  much  larger  scale,  the  mayor 
and  corporation,  at  the  reqtiest  of  the  Rivers  Commission, 
having  placed  their  sewage  works  and  machinery  at  the 
disposal  of  the  inventors  for  several  davs.  The  drainage 
of  this,  probably  the  very  cleanest  anti  best  kept  manu- 
fa^uring  city  of  go,ooo  inhabitant.<i,  is  discharged  into  the 
river  Soar  at  the  rate  of  more  than  4,000,000  gallooa  per 
diam,  being  lifted  by  two  aumping-«ngines  oftwnqr>wa 
hme  power  cuch,  nt  tbe  AUMfy-laaie  '^"^'ij^l^^  ^y1!^oogIe 
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•  aileiuuUt  of  the  tonra.  Itea  a  company  M|WB4ad  a 
gnat  inaiiT  iboiiMAda  of  pounds  in  carrying  oot  Mnck> 
mcd'a miOt of  Hm«  deedoruinR  process;  finally  handing 
over  th«  present  extentiv*  buudings,  tanks,  machinery, 
outdoor  drying  vats,  &c.,  to  the  Leicester  corporation,  who 
now  use  them.  Milk  oflime  is  mixed  with  the  sewage, 
which  is  thjs  partially  deodorised  before  flowinj^  into  the 
river,  while  the  olTensive  black  sediment,  drawn  from  the 
beds  of  the  settling  tanks  by  horizoniaJ  screws  and  cle- 
vaiun^,  is  drained  and  air-dried  in  embanked  compart- 
ments, and  then  sold  (to  a  VMy  lifldiad  oxitat)  to  fiuaian 

at  IS.  per  cartload. 

Visiting  tlie  works  on  Friday  we  found  the  lime  process 
going  on  in  one>halt  of  the  establishment,  while  the  other 
was  devoted  to  Messrs.  Sillar  and  Wigner — that  is  to  say. 
one  of  the  pumping  enaiBca  and  two  of  the  great  tanks 
were  emplc^^  aa  aaud,  wbUe  llw  otlier  cofiae  and  two 
tank*,  holding  417.000  gatlona  at  oaea,  wan  occupied  in 
the  new  process.  The  eagjao  worka  two  jpvmpa.  the 
laigt  ona  deltvering  about  100,000  galiona  ofaewnge  i>er 
hour  lato  a  firat  or  racehring  taaki  tho  aaiallar  pump  at 
iho  aaiaa  JnjaAing  iato  tha  icwafla  aboat  x^ooofaiions  of 
tha  chemical  aolatioo,  diia  entanng  the  meortbe  hu^e 
pipe  whida  )a«la  fiom  the  sewage  pump  to  the  receiving 
tank.  The  agitation  in  the  first  or  receiving  tank  causes 
a  partial  mixture  ;  but  a  complete  churning  and  intimate 
union  are  cfTeded  by  the  scwagi:  passing  ihroii;ih  a 
number  of  small  apertures  into  cells,  in  each  of  which  re- 
volves a  stirrer,  and  thence  out  of  the  cells  into  two  very 
spacious  settling  tanks.  An  artificial  dam  of  bags  of 
earth  h.id  been  constnidcd  to  divide  the  receiving  tank; 
this  was  frequently  breached  by  the  wash  of  t!ie  in  flowing 
sewage,  thus  mixing  a  portion  of  the  lniie-8ewa|[e  with 
tiie  ofhei,  and  ko  vitiating  the  experiment,  and  fair  speci- 
men samples  could  not  be  taken  until  a  sufficient  time 
had  elapsed  after  a  repair  of  the  dam.  The  chambers 
which  supplied  the  smaller  pomps  had  also  been  divided, 
80  that  one  pump  could  be  led  with  milk  of  lime  and  the 
other  with  the  ABC  solution,  and,  unfortunately,  a 
leakage  made  some  difficulty  here.  Worse  than  this,  it 
waa found  that  the  diy  ^nwulalcd  clay  used  in  the  com- 
poand  (which  waa  all  taiaad  on  the  spot)  contained  tome 
amall  gravel,  and  aeveral  tinea  this  got  into  the  pump 
valve  and  deranged  the  aAion  of  the  pump,  stopping  thu 
injeAion  of  the  aolution,  while  the  pumping  of  the  aewage 
continued.  Long  delays  were  occanooed ;  and  of  coturae 
no  fair  sample  of  the  effluent  water  discharged  from  the 
tank  into  the  river  could  be  taken  until  the  charge  of 
sewa;je  in  the  tanks  had  been  completely  renew  ed.  Hence 
the  trial  was  t<j  be  continued  until  NIonday,  Aug.  3rd, 
On  Friday  we  did  observe  that  the  svater  passing  over  at 
the  exit  end  of  llic  great  tank  was  clearer  than  th.^t  from  the 
lime  process,  and  that  any  odour  from  it  was  less  per- 
ceptible. We  found  that  the  sediment  from  the  new 
process  had  little  smell,  while  that  from  the  lime  process 
was  horribly  offensive.  We  saw  test-glasses  lull  of  the 
sewage  precipitated  in  two  or  three  minutes  and  made 
perfedly  clear  and  sweet.  We  were  informed  that  on 
the  previous  days,  when  the  pump  and  die  artificial  unk 
walla  wait  ia  order,  the  following  average,  but  not 
coneAed,  laaolta  were  obtained :— An  imperial  gallon  of 
the  sewage  as  it  comes  from  the  main  culvert  oootaina 
130*2  grains  of  inorganic  matter  and  gralna  of  organic 
aoatter  x  total.  180  giaiaa  per  iptUoo.  After  the  lime  pro- 
caaa  the  purified  aewaga-watar  coiftaiaa  897  grains  of 
iaorgaalc  and  48*7  graiaa  of  oigwic  matter;  total. 
I3a'4  grains  per  gallon.  But  after  the  new  process  the 
purified  gewer-water  contains  43-3  grains  of  inorganic 
and  14-2  p-ains  of  organic  matter;  total,  only  57-5  grains 
vui        ;i  1'  htlieve  that   Loi;<lon  drinking  water 

cuiiu..ui;ly  ^.Ljf.tjij...  grains  of  uf^ar.ic  matter  per  im- 
perial gallon  ;  that  is  more  than  half  liie  quantity  left  in 
this  puri&ed  sewage,  which  must,  therefore,  be  quite 
innocuous.  The  following  is  an  approximat  an.-ilyiis  of 
the  air-diied  residuum  or  maaore  which  the  new  proem 


yifwHK   Sperceat. 

Oifanic  matter   36  „ 

Phosphoric  acid   4  „ 

Sulphate  of  lime     . .    , .  i  ,. 

Alumina    g  ,, 

hihca   39  „ 

IrpB,  loaa,*c   3  „ 

100 

Ammonia  3I  „ 

Thia  ia  eonaiderabty  richer  in  ammonia  than  die 
Tottenham  manoie,  which  waa  valued  at  £*  3a.  per  ton : 
in  faa,  reckoning  ammonia  at  £60  per  ton,  aad  the  phoe- 
phoric  acid  (6om  ita  equivalent  in  pboaphata  of  lime)  at 
^50  peaton,  the  Leieetter  aewage  manure,  by  the  ahova 
analysis,  ia  worth  £^  per  ton.  These  analyses  wero 
made  by  Mr.  Wigner,  the  inventor,  and  are  open  to 
coneaion,  or  to  exposure  from  the  oflicial  analysca  that 
will  be  made  by  Dr.  Frankland. 

We  arc  told  that  the  actual  cost  of  the  A  B  C  compound 
used  at  Leicester  has  ,-imounti;d  to  8s.  "d.  for  each  - 
100,000  gallons  of  sewaije  treated,  whence  the  cost  of 
materials  for  purifying  the  whole  .j, 000, 000  gallons  of 
sewage  da:ly  furnii>hed  by  the  town  would  be  ,£17  38. 
The  alum,  the  cl.Ty,  the  animal  ch.Trcoal,  and  the  three 
unknown  chemicals  are  all  procurable  (so  we  learn  to  any 
extent ;  and  the  blood  used  is  only  one  pint  to  each 
:o,ooo  gallons  of  sewage,  so  that  the  dnly  conaumption 
for  Leicester  would  be  25  gallons. 

The  manure  left  as  a  black  aeml-fhiid  mud  at  the 
bottom  of  the  tanks  has  yet  to  be  removed  by  the  worm- 
screw  and  dredge-elevators,  and  its  quantity  ascertained. 
But  if  it  be  true  that  of  189  grain*  of  ingredieota  in  each 
gallon  of  aewage  57-5  grains  go  away  in  tha  clarified 
water,  sai*s  srains  from  each  i^Uon  of  aewage  nuiat 
cither  retnain  in  the  precipitated  reaidnnm,  or  he  diaaipated 
into  the  atmosphere.  At  Tottenbam,  40^000  galmis^of 
sewage  are  reported  to  have  pelded  8  cwta.  of  dried 
manure ;  and  at  this  rate  the  4,000,000  gallons  of  Leicester 
sewage  should  give  40  tons  of  manure  per  day,  worth  (as 
we  have  valued  above)  about  £^  per  ton.  A  return  in 
manure  of  £if>'~>  per  day  for  an  outlay  of  £i-j  3s.  in 
chemicals  must  le.ive  a  m.irgin  for  huge  profit,  after 
payiuK  any  conceivable  working  expenses,  and  the  interest 
upon  Duildings  andmadiinefy  neccaaaiy  for  ooadnAing  • 
the  process. 

The  Leicester  experiments  are  not  yet  completed,  but 
we  have  said  enough  to  show  the  importance  of  the  pending 
inquiry,  whether  this  new  invention  really  is  a  marvellous 
boon  to  the  world,  or  whether  the  whole  is  an  illusion  or 
a  iham. 
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V«»uviu».— The  StH»B.-  1  |i  ii  dcnt,  at  Cllchy.  AC40IMY  or 
&<.  it..\i.ks  ;  Hottxoty  Miiijociic  Power  of  Thallic  Alcobol.— Law* 
of  laduAion.— ThefiiMrhMauriar.--AitiaeialPfadaAioaof  FymscM 
and  PcTtdotc— AAfaa  Of  Iodine  en  AiesnlitrEtied  sad  AatinMii* 
wetted  Hydi«|ca. 

Savaaat,  investigatiooa  have  been  made  within  the  peat 
six  or  eight  auMitba  on  Veaavioa.  M.  OavUle  coaa* 
mooicalea  M.  Palniieri*a  IcMera  to  him,  nader  the  title 
of  "  Faa*  concerning  the  Hiatoty  of  the  Braptloa  of 
Vesuvius,"  to  the  Academy.  M.  Franco  likewise  givea  an 
account  of  an  excursion  to  the  crater  of  Vesuvius,  on  the 
2ist  February,  186S  ;  and,  lastly,  we  have  the  researches 
of  M.  S'I'.eStri,  professor  of  cliem;  ii'  \]:<-  L'liiv-r  /ty  ii;' 
CaCttrri.4.  In  one  of  his  letters,  M.  i^aimiei.  il-ai 
on  the  east  base  of  the  c  i  r  ;  crack  of  about  400  metres 
in  length  h,jd  opened.  T  r  ni  •,  .'.0  places  in  this  crack  an 
abundarci'  d  '.nvi  lii  vcJ,  Irsi^eading  on  to  the  territory 
of  Bosco-Keale,  superposing  the  lava  of  1850.  This 
cwitm  Itoircd  witli  towmUvwiiqiiidi^i  vUhout  violence, 
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without  proje^tet;  tt  ceased  to  flow  at  the  end  of  seven 
daya,  when  it  nuppami  at  the  inouDit  of  the  Veauvian 
cone.  The  whote  of  th«  fiiiare,  at  tlw  ontpoviing  of  the 
lava,  preaented  a  aeriea  of  fnmerakii  whkh«  iathe  nei|^- 
bonraood  of  the  aAual  ventei  evolved  snlphnrona  aad, 
and  ftrther  ol^tbe  vaponr  of  water  alone,  or  with  carbonic 
acid.  When  the  aAivity  of  the  eruption  permitted,  M. 
Falmieri,  with  his  assistant  M.  Franco,  made  the  ascenaion 
of  the  cone,  and  examined  the  emanations  from  various 
currents  of  lava  issuing  from  the  base  of  the  cone  of  erup- 
tion ;  they  found  carbonic  acid.    In  the  fumeroles  near  the 
cone  in  LTUiUwin,  and  ni;ar  the  point  whence  the  lava  issued, 
abundant  sublimations  ofcliloride  of  iron  were  noticed; 
no  traces  of  cliloiidc  of  iron  were  found  on  the  fumerules 
from  which  the  lava  issued  at  the  base  of  the  Vcsuvian 
cone,  where  the  products  were  t3ie  clilutides  of  cojiper  and 
lead.    Upon  •'  ■  liratinK  the  gas  frnr.i  a  fumcrok-  situated 
near  Crucella,  and  passing  it  into  a  solution  of  chloride 
of  barium,  an  abundant  precipitate  of  sulphate  of  baryta 
was  caused.    Sulphates  were  found  in  this  funierole  and 
in  others.    In  another  letter,  M.  Palmicri  disputes  an 
observation  made  by  M.  Silvestri — namely,  the  acidity  of 
the  fumeroles  with  the  lava  still  flowing,  or  which  are  in 
their  first  period  of  existence.    He  affirms  that  the  vapours 
from  lava  in  motion  give  neither  acid  nor  alkaline  reaction. 
M.  Silvestri  states  tut  the  lava  from  this  eruption  presents 
itself,  as  usual,  in  every  variety  of  form — as  comjpaA  lava, 
acoris,  and  ash  or  sand  ;  the  scoriaceous  form  pre^ 
dominating.  Thie  lava  la  dark  grey  coknired,  neadv  black, 
■cmetlaiw  leddiah  on  fhe  lanMc.  Dark  gnen  ant*  are 
met  with  in  the  lavn  which  baa  cooled  rapidly,  and  ia 
foond  io  amall  blocks ;  the  colour  is  that  assumed  by 
pyroxene,  one  of  tbepriadpal  constituents  of  lava.  The 
reddish  tint  appears  to  be  due  to  the  further  oxidation  of 
the  iron  compounds  in  the  lava.   It  is  possessed  of  crys- 
talline strudure,  owing  to  the  presence  of  augite  and 
leucite.    The  fclU  v'.  ing  are  the  densities  of  the  different 
varieties  of  lava  at  J4  C. ; — Sand,  2786;  scorix,  2'^6j  ; 
black  compadt  lava,  2  S19;  greenish  compaifl  lava,  2  67  ; 
vitrified  compad  lava  (after  artiilcial  fusion)  2*698.  In 
placing  these  results  obtained  for  the  lava  from  the  last 
eruption  of  Vesuvius  with  those  obtained  for  the  last 
eruption  of  Etna,  which  occurred  in  1865,  the  only 
difference  worthy  of  note  observed  is  that  while  the  compa(fk 
lava  from  Vesuvius,  after  artificial  fusion,  has  a  density  of 
2'6g8  ;  that  from  Etna,  after  the  same  treatment,  had  a 
density  of  only  1972.    The  lava  from  Vesuvius  is  slowly 
and  incomnletely  attacked  by  the  strongest  mineral  acids, 
excepting  hydrofluoric  acid.    M.  SilveMri  Cherefore  made 
the  analysis  by  fusion  with  pure  lime,  according  to 
Deville's  method.   The  compa^  lava  gave  the  following 
fteults:— Silica,  jA-SSft;  lime,  17-698:  alumina,  H'la?; 
magnesia,  irdSS  i  proloidde  of  iron,  ir  696 ;  mansaiiese,  •01 ; 
potash,  ftg;  soda,  ivo;  water,  3-065.    1"*  amount 
of  soda  is  very  remaifcable.  The  concluding  portion  of 
M.  Silvestri'e  memoir,  eoncenUng  the  sublimates  and  the 
analyses  of  them,  lun  already  bieen  noticed  in  Foreign 
Science* 

Interesting  experiments  regarding  the  employment  of 
sewage  have  been  made  on  the  Clichy  territory,  a  little 
distance  from  the  mouth  of  the  Seine.    The  chemical 

separation  of  the  matters  operated  upon,  and  the  direct 
distribution,  without  previous  purification,  have  been  the 
two  processes  experimented  with.  According  to  a  report 
of  the  engineer,  M.  Mille,  charged  tocondudlthe  necessary 
trials,  the  chemical  opcraion  results  from  a  determinate 
proportion  of  sulphate  of  alumina,  which  precipitates  the 
matters  in  suspension  and  causes  the  clarification  of  the 
water.  The  expenses  of  the  operation  assume  very  small 
proportions  when  account  is  taken  of  the  yield — 19  francs 
per  ton  for  the  precipitate,  which  constitutes  an  excellent 
manure,  and  5  centimes  per  cubic  metre  for  the  clarified 
liquor.  The  total  expense  for  this  first  process  of  purifica- 
tion is  2  centimes  per  ciMe  metre  of  eewage  treated 
cbemicaUy.  The  othsir  BWceM,  that  1*  to  say  the  dired 
Mbaitom  ^  ilfw,.  liMt  Off,  mr  too* 


Thus  fertilised,  the  culture  of  the  maize,  or  Indian 
has  furnished  a  yield  of  ix,ooo  kilos.  thekcAare,  and  bom 
beet-root  plantations,  30,000  kilos,  to  the  beware,  have 
been  obtained.  At  the  Universal  Exhibition  of  1867.  tbo 
monstnm  bulba  from  tba  eaperiaieatal  niantation  at 
Clichy  at  traced  conaldemble  notice.  The  jmrere  charged 
with  the  examination  of  these  prednds,  tnsttSed  Uiat  weir 
siae  in  no  way  detradled  from  their  qwdity,  and  that  their 
taste  was  not  afleAed  by  the  manure  to  which  they  owed 
their  development.  The  quantity  of  sewage  water  supplied 
in  the  culture  did  not  exceed  the  amount  of  irrif^ation 
pradliscd  by  the  grower  on  the  soil  previously  cliarged 
with  manure.  The  experiments  commenced  at  Clicliy  are 
about  to  be  cametl  ui:t  in  the  y^lain  of  GenneviUicrs  on  a 
much  larf>er  scale,  which  wiil  doubtless  hasten  the  solu- 
tion of  this  impoiiant  prublem. 

The  following  mrmoirs  of  chemical  interest  were  com- 
municated to  the  Academy  at  the  meeting  on  July  6th. 
"On  the  cause  of  the  great  Rotatory  Magnetic  Power  of 
Thallic  Alcohol,"  by  M.  de  la  Rive;  "On  the  Laws  of 
Indudion,"  by  MM.  Jamin  and  Roger ;  "  On  a  Thcrmo- 
rheometer "  On  a  Submarine  Lamp  supplied  with 
Oxygen  without  Exterior  Communication,"  by  MM. 
Leauti  and  Denoyel ;  "  Artificial  Produdion  of  iVroxene 
and  Peridote,"  by  M.  Lechartier;  "On  a  new  Alkaloid 
isomeric  with  Toluidine  contained  in  Commercial  Aniline," 
M..itosenatiebl  (already  translated  in  full);  "New 
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•  concerning  the  adion  of  Hypochlorous  Gas 
on  a  mixture  of  Iodine  and  Acatie  Antydride,"  bv  M. 
Sdiltsenberger ;  AdBon  of  lodtn*  m  Aiasnhmtted  aad 
Atttimoniaiattod  Mydragtn,"  hf  M.  BniMn. 

PyroxeiM  and  neriMte  ate  pradaoed  nndsr  nsnny 
circumstances.  Bbelmen  obtained  them  in  sabmittiag 
certain  mixtures  of  silica,  magnesia,  and  boric  acid  to  the 
prolonged  aiflion  of  a  high  temperature,  and  a  subseqtient 
very  slow  cooling  in  a  porcelain  furnace.  M.  C.  St.  Claire 
Deville,  while  studying  the  aiflion  of  alkaline  chlorides 
and  sulphates  on  the  metatnorphism  of  sedimentary  rocks, 
showed  that  a  silicate  might  be  transformed  into  a  ciys- 
talline  substance,  having  the  composition  and  the  density 
of  pyroxene.  M.  Lechartier  has  prepared  all  the  varieties 
of  pyroxene  and  peridote;  the  l^ullowinR  artificially- 
prepared  coMipounds  wrre  f<nind  to  be  idi  ntiLal  with  the 
natural  cr^-stals,  by  their  crystalline  form,  their  density, 
and  composition.  Wollastonite  (CaOiSiOj,  density 
2-85  ;  pyroxene,  with  lime  and  magnesia  for  base* 
(CaOiMgO^SiOj,  D=«'3'4  ;  pyroxene,  with  lime,  magnesia, 
andf protoxide  of  iron  for  bases  (CaO,MgO,FeO)SiOt, 
D  a=  3  3  ;  pyroxene,  with  lime,  magnesia,  protoxides  of  iivn 
and  manganese  (CaO,MgO,FeO,MnOiSiOi,  D  —  3-35;  P*"' 
dole  (MgOjiSiOa,  0  =  319;  peridote,  with  magnesia  and 
protoxide  of  iron  (MgO,FeO)2SiOi,  Daia-as.  The  silica, 
intimately  mixed  with  the  oxides  tO  wMch  it  is  to  be 
united,  ie  placed  in  a  cmcibla  df  gas  retort  carbon  wilb 
anhydrous  chkrtdo  of  calclnm  bnhen  in  small  pieeee. 
The  carbon  enelUik  flndsihad  ndtk  a  caver,  ia  sacleeed 
in  an  eartiien  cradme,  and  thn  space  between  ttaa  two 
filled  vtrith  charcoal  powder ;  the  earthen  cradble  is  then 
closed  with  its  cover,  which  is  carefolly  Inted,  and  only  a 
small  opening  left.  The  mixture  is  heated  to  briglit  red- 
ness (or  an  hour  or  two.  The  temperature  requires  to  be 
more  intense  and  more  prolonged  for  the  produftion  of 
peridote,  than  pyroxene  ;  it  is  lower  for  ferruginous  silicates 
than  for  the  corresponding  silicates  which  only  contain 
lime  and  niagnesia.  The  cooling  it  allowed  to  take  pl.ice 
in  the  furnace.  At  the  bottom  of  the  crucible  a  button  is 
found,  containing  the  crystals  of  silicates  disseminated  in 
chloride  of  calcium  ;  the  latter  compound  being  diisolved 
by  water,  the  crystals  ate  set  at  liberty.  For  pjTOxene 
the  following;  proportions  are  used: — Silica,  10  grros.; 
lime,  4  ;  magnesia,  3 ;  chloride  of  calciumi  100 ;  3  or  4 
grammes  of  transparent  colourless  crystals, '^^bpi  6  to  10 
millimetres  in  length,  are  obtained.  In  the  flhmaratioa 
of  pyroxene,  the  lime  can  be  replaced  by  aiihydrotis  fued 
biMuphata  af  coda,  aad  the  nmgneskt  hf 
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silica  with  8  of  magnesia  and  100  of  chloride  of  calcium. 
Colourless  transparent  crystalline  plates  are  obtained  ; 
they  are  soluble  in  acids,  and  although  crystallised  in  the 
midst  of  diloride  of  calduD,  Uwy  contain  not  a  trace  of 

lime. 

Ammonia,  in  presence  of  iodine,  gives  ioJide  of  nitro- 
gen. Not  less  e.isily,  M.  Husson  statc^;,  antiinoiiiurclted 
hydrogen  and  arscniurelted  hydrogen  form  iodide  of  anti- 
mony and  iodide  of  arsenic,  wht-n  tin-  two  ^jascs  are  made 
to  pass  over  iodine.  The  ease  v'.al;  wl^ich  th.c  combination 
takes  place  may  furnish  a  usclul  application  in  toxico- 
logical  researches.  A  tube  containing;  a  small  pii  ce  of 
iodine  being  joined  to  the  Marsh's  apparatus,  gentle  heat 
ia applied  to  volatilise  the  iodine,  which,  upon  condensation, 
lines  the  tube.  Then,  while  the  tube  is  still  slightly  warm, 
the  gas  is  allowed  to  pass.  If  this  cunt.iins  arseniuretted 
hydrogen,  the  iodine  will  be  bordered  by  a  yellow  line 
formed  of  little  straw-like  masMt,  having  much  analogy 
with  iodoibnn ;  the  iodine  disappears  completely.  With 
antimoniuretted  hydrogen  the  rea&ion  is  less  manifest; 
all  the  iodine  coUeoa.  mrming  a  deep  ring,  orange-tinted 
OB  Ibn  OB*  liiK  ao4  brawn  on  the  other.  But  the  adion 
of  heat  enables  theae  two  iodidee  to  be  diatinguiabed 
tbas ;— The  yellow  iodide  of  aiaenle  ia  tranalbnned,  one 
pan  into  rea  iodide  with  diteogagenent  of  lodiaoi  tbe 
other  volatilieet  in  the  sute  of  yellow  ▼aponn  wUcb  ate 
received  on  unsized  paper ;  the  same  phoiomeoon  is  pro- 
duced under  the  influence  of  an  excesa  of  arseniuretted 
hydrogen,  whence  M.  Husson  is  inclined  to  conclude  that 
a  periodide  of  arsenic,  A6I5,  is  first  produced.  Iodide  of 
antimony,  on  the  other  hand,  evolvefl  ivd  Ti 
leaves  a  little  reduced  antimony. 
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ImUrcolonuU  Exhibition,  1866  67.    Official  Rttord.  Mel- 
bourn*,  Anttralia. 

This  official  record  is  chiefly  a  colledion  of  the  reports  and 
awards  of  the  jurors.  The  reports  we  may  mention  were 
famished  gratuitously,  and  they  contain  evidence  of  ytry 
careful  preparation.    The  interest  taken  by  everyone  in 

Xd  to  the  exhibition  is  aonewhat  odd  to  us  in  En|;land  : 
ay  companies,  shipping  companies,  and  carriers 
allowed  packagea  and  caaea  to  pass  free  of  expense,  even 
luialjfei  a  writ  madu  gratia,  and  indeed,  reading  these  intro- 
doAoiy  poitlona,  one  begins  to  donbt  whether  in  tbe  old 
country  we  are  not  moving  towards  dignified  eastern 
apathy. 

A  considerable  part  of  the  volttne  is  devoted  to  «  de- 
scription of  minerals  found  in  the  colony  and  exhibited. 
ProDably  the  reports  we  first  encounter  are  those  relating 
to  the  exhibits  most  conneifled  with  chemistry.  The  first 
is  "  Mineral  Produfls  ;  Class  I,  Scrtion  i."  Among  the 
gulcl  specimens  exhibited  was  an  ore  containing  gold,  with 
sulphides  of  nickel  and  silver,  in  iron  pyrites  from  South 
Australi-i.  A  specimen  of  black  oxide  nf  copper  crystals 
from  Western  Australia  is  noteworthy,  on  accncnt  of  the 
form  of  the  crj'stals,  viz.,  rhombohedral,  the  li.udness 
being  3.  The  cr>'stals  possess  (^ruat  lustre,  and  rc=;rmhle 
iron  glance  in  general  appenranci-.  The  Murninnic  Mining 
Company  exhibit  a  good  collec'tion  of  bismuth  ores  and 
metallic  bismuth  in  ingots.  Two  specimens  of  earthy 
cobalt  containing  8  per  cent  of  cobalt,  were  exhibited,  as 
well  as  •^n  ingot,  containing  64  per  cent  of  copper  and  28 
per  cent  of  cobalt,  obtained  by  Thomas  and  Co's  patent 
method  of  extradting  cobalt  from  its  ores.  Coal  was  ex* 
bibited  by  the  Mining  DepartflMnt  of  Victoria;  SO  ex- 
amination or  the  quality  gate  volatile  hydrocatmas  3174 
nor  cent,  fixed  carbon  3475  per  cent,  ash  43-51  percent. 
Boom  very  fine  blocks  of  umestone,  yielding  upon  analysis 
gs*5  per  cent  of  carbonate  of  lime,  were  eabibited;  toete 
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earth,  and  granite.   Among  the  gems  and  pwcieea  atones 

colleded  in  the  colony,  there  were  diamonds,  sapphires,* 
topazes,  garnets,  spinels,  and  toorm.iline.  From  New 
South  Wales  very  fine  specimens  of  toal  were  exhibited: 
also  kerosene  shale  and  the  oils  obtained  therefrom. 
Tasnianian  coals  were  also  exhibited  and  analysed  ;  the 
amounts  of  ash  in  four  varieties  were  rcspeCiively  8,  lo, 
i5,  and  20  per  cent.  Graphite,  bst  aot  Very  pare,  was 
exhibited  from  New  Zealand. 

In  the  inlraduiftioii  to  StClion  2,  Class  i,  devoted  to 
chemical  and  metallurgical  products  and  processes,  the 
jurors  remark  "  In  the  vegetable  kingdom,  new  species 
"and  even  new  varieties,  will  afford  new  nsins,  new 
"  essential  oils,  new  alkaloids,  new  barks,  and  vegetable 
"  adds,  and  oft-times  on  the  other  hand  tliey  become  new 
"  sources  of  well-known  and.uscful  vegetable  produAs.  The 
"  present  Exhibition  affords  an  example  of  this  latter  case* 
"  in  which  the  grass-tree  iXonthorrhca  Austnilis)  is  m^do 
"  to  yield  alcomil,  varnishes,  and  picric  acid."  After  an 
exposition  of  the  dependence  of  aemical  manofadiuca, 
tbe  jurors  point  o«t  the  great  nauiral  icsoorces  of 
the  Mistralian  colonies.  Atueontcettliarelsooscarcity' 
in  foal ;  then  there  is  native  anlphur  in  New  Zealand, 
and  iron  and  copper  pyrites  as  a  sonroe  of  lalpbar  io 
Vitftoria  and  other  places,  ores  of  copper,  Ittd,  and 
bismuth,  and  probably  cobalt  also,  are  well  provided  in 
South  .md  We  stern  .\ustralia,  and  of  tin  ore  there  is  no 
lack  either  in  quantity  or  quality.  Iron  ores  are  abundant 
everywhere;  the  ma^^nelite  of  Tasmania  contains  70  per 
cent  of  metal.  \\'e  learn  that  chemical  manufadiures 
may  be  said  to  have  already  a  fair  existence,  since  the 
reporters  remark  that  Melbourne  vies  with  Sydney  in  the 
manufaiiturc  of  oil  of  vitriol  and  other  mineral  acids,  on 
a  creditable  scale.  Samples  of  carbonate  of  soda  and 
silicate  of  soda  of  Melbourne  oiahs  were  also  exhibited. 

Tbe  soap  naaniaaure  was  represwtted  by  samples  of 
great  ena&Mloe,  To  quote  from  the  report  indeed  thia 
manufaAnre  appears  to  have  developed  to  a  tolerably 
advanced  atate  {  **  It  iachdes,  among  other  examples,  the 
excellent  stUcnled  aoap  of  Meesrs.  Oosaage,  Brotbcra, 
which  may  be  mentioned  aa  pceeenting  the  naost  modem 
pbasis  of  the  soap-maker's  art,  aad  wfikh  with  cokoial* 
made  silicate  and  carbonate  «i  SOda  exhibited  by  that 
t1rm,  are  of  very  high  chemical  interest,  and  deserving  of 
unqualified  commendation."  In  pharmaceutical  chemistry 
there  were  not  many  exhibitors,  but  several  of  the  exhibits, 
such  as  the  granulations  of  the  chalybeate  salts,  scale 
preparations  of  iron,  quinine,  arkd  ammonia,  are  mentioned 
as  deserving  of  notice.  Likewise  a  collcAion  of  chemicals, 
and  especially  a  fine  crj  stal  of  nitrate  of  silver,  prepared 
in  the  colony.  One  firm,  in  addition  to  the  general 
exhibits,  showed  a  scries  nf  produds  obtained  from  the 
grass  tree  resin,  viz.,  distilled  spirit, 'picric  acid,  the  resin, 
and  a  sample  of  polish  made  from  the  latter,  as  well  as  _a 
specimen  of  wood  stained  with  the  acid.  Photographic 
chemicals  were  exhibited  by  one  Of  tWO  filM}  wS  COl- 
le^ioo  was  considered  good. 

These  are,  perhaps,  the  only  two  aedtions  idaliaf 
entirely  to  chemical  operations,  and  We  now  ton  tO  a  fcW 
subjefts,  possibly  interesting  tO  OUT  fcadcrs,  distfibutcd 
in  different  parts  of  the  volume. 

An  ingenious  filter  was  exhibited  by  Dr.  do  Bohn,  to 
whom  a  medal  was  awarded  for  this  exhibit  The  filti-r 
consists  of  two  cylinders  of  copper,  the  one  filled  w  ith 
porous  stone,  and  the  other  with  cliarco.il  or  other 
chemically-purifying  material,  the  cylinders  being  con- 
neded  hy  a  diort  pipe  and  union.  With  a  moderate 
pressure,  this  apparatus  filters  very  rapidly  and  cffedually  ; 
It  can  be  easily  cleaned  by  reversing  the  cylinders  end 
for  end,  and  passing  a  good  current  of  water  through. 
The  filter  was  construaed  with  a  special  ^ew  to  clear 
wine  in  process  of  maturing  from  the  minute  organisms 
which  give  rise  to  acetous  fermentation  and  other  changes: 
The  wine<growth  we  stay  perhaps  aotice^  if  only  to  draw 
'   to  its  dtaiiialm»i  ttw  quality  of  •  nilly  iMit 
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number  of  samples  from  many  gro-,.  ers  being  declared  of 
^cellent  quality. 

We  had  intended  to  notice  the  paper-making  materials  ; 
we  will,  however,  merely  remark  that  the  manufacture 
of  paper  from  the  New  Zealand  &ax  (Pbormium  U»ax  \ , 
a  fibre  already  known  in  Europe,  it  beiltg  DOW  fairly 
•taitad  to  the  Awtralian  colonies. 


CORRESPONDENCE. 

ON  8CIBNCB  TBACHIMO  tM  SCHOOLS. 

To  the  Ediior  of  the  Chnnital  Nttrs. 
SiK, — -The  very  excellent  article  in  ymn  last  week's  paper, 
by  Mr.  Rodwell,  on  the  above  subjcift,  exhibits,  towards 
its  close,  a  certain  amount  of  hesitation,  as  though  he 
were  afraid  uf  having  committed  himself  to  a  too  liberal 
programme,  and  asserts  as  an  apology  for  the  old  regime — 
"  But  even  if  he  learnt  nothing  of  ordinary  buok-work,  he 
learnt  much  that  fotms  part  of  a  liberal  education— a 
gentlemanly  tone  and  dtanAer a  certain  tsfrit  dt 
corps,  fte. 

1  ask,  are  these  recommendations  inherent  to  the  sttidy 
of  Latin  and  Greek  ?  Oo  we  find  men,  who»  witlioat 
rirility  to  become  great  daisieal  aclMilan,  karni  passed 
through  th«  Univetsitiest  and  con|pleted  their  enrrietilttm, 
any  less  qualified  to  take  their  stand  in  the  world  ss 
gentlemen,  or  wanting  in  the  superficialities  above  re- 
ferred to,  than  those  who  have  obtained  high  classical 
honours  ? — O'tcv.  the  contr.iry. 

Tu  say  ttie  ti  uth,  the  majuiuy  of  those  w  ho  .ire  educ.ited 
at  college  kT:ve  it  with  a  very  imperfeA  acqaintrince  w  ith 
those  lanfjuaycs  which  they  have  spent  years  in  profL'ssing 
to  acquire  ;  and  again,  if  we  compare  the  sum  of  know- 
ledge which  the  works  of  antiquity  convey  with  that 
Lunveyed  by  modcTQ,  thd  disproportion  M  great  In  the 
extreme. 

The  con8equence<;  of  the  system  which  has  hitherto 
prevailed  are  undoubtedly  that  a  young  man,  in  by  far 
the  majority  of  instances,  has  to  set  about  gaining  know- 
ledge of  a  totally  difliercat  kind,  and  to  praAically  forget 
bis  previous  leamiog  when  he  has  to  comnence  his 
professional  life. 

But  the  children  of  the  middle  classes  do  irat  team  these 
dead  languages :  they  do  not,  in  nine  cnsei  out  of  ten, 
acquire  tScm  ao  at  to  appreciate  the  narits  and  heanties 
of  anejent  Ikanimt.  Ask  «nv  of  them  if  they  could  hold 
half  an  hoar's  conversation  with  Cicero,  if  now  living ;  or, 
can  they  read  and  enjoy  bis  writings  as  they  do  those  of 
Addison  ?  Yet,  unless  a  man  does  learn  a  language  so  as 
to  "r  I  ,l!  1.  ti  l  ronvcrsc  in  it  and  understand  it,  or  .it  least 
to  icaii  a,  iwih  perfect  facility,  how  is  it  to  be  a  means  of 
eleva'.ing  the  taste  ?  Playfair,  in  his  enquiries  as  to  the 
causes  of  decline  of  nations,  concludes  that  in  ordinary 
boarding  schools,  "not  above  one  in  a  hundred  learns  to 
read  even  Latin  decently  well — that  is  one  good  reader  for 
every  ten  thous.Lnd  pounds  expended  '"  ;  and  thus  day 
after  ,  day  and  year  after  year  is  spent  upon  "Jlic,  hire, 
hoc,"  "Propria  aua  maribus,"  "Astn  pretenti,"  "tt  land), 
cum  (when),"  ana  the  tike,  to  make  a  man  of  cultivated  tasicc. 
,  Asa  further  incentive  to  the  study  of  the  dead  languages, 
we  are  asked  to  admire  the  "  veneration  of  all  that  is 
ancient,  that  intense  admiration  for  the  patriotism  and 
valour  which  in  former  ages  ennobled  dynasties  and  raised 
mete  specks  upon  the  earth's  surface  into  powerful  states 
SDvenMng  halt  the  world ;"  in  our  schools  we  imbibe  these 
inlloences,  and  carry  tltem  to  the  grave  That  the 
patriotism  and  valour  ^  tiw  <dd  Oreeks  and  Romans  it 
welt  worth  studying  I  do  OOt  deny,  hot  that  it  is  deiirable 
for  atl  boys,  as  the  rule  now  is,  to  learn  to  read  of  it  in  the 
Greek  or  Latin  language  I  do  deny — French,  Gennan, 
or  even  English  translationt  would  convey  the  of  it 
e  qually  well. 

Pnither  on,  Mr.  Rodw^  tMm  di»t  Iw  ecei  *' nothing 


elesating  or  improving  to  the  intelledt  in  the  knowledge  of 
the  modes  of  utilising  tar  liquor  or  of  dyeing  calico." 
In  this  I  beg  entirely  to  diifer,  and  think  the  majority  of 
the  readers  of  the  CHBMICAIr  Nbws  will  do  the  same. 
Is  there  nothing  to  elevate  a  man  in  the  study  of  the 
beautiful  laws  of  chemistry,  which  most  be  understood 
before  the  natare  of  the  oonstitaents  of  even  coal  lar  can 
lieleamtl 

But  if  chemical  knowledge  is  to  be  treated  {o  wash  -n 
matter-of*faft  way,  let  us  for  «  moment  consider 

how  the  learning  of  "The  Learned"  %vilt  bear  it. 
Of  what  avail  is  it  to  elevate  or  improve  the  intelleft 

to  read  of  the  lo\cs  of  the  hc.ithen  gods  in  a 
lan^'uagc  which  expresses  the  Sentiment  "  1  lo\ie," 
by  the  word  iiino.  and  which  has  been  entirely 
disused  for  many  centuries.  The  {aA  is,  human  know- 
ledge is  so  much  more  extensive  than  the  opportunity  of 
individuals  for  acq'.nring  it,  th.'it  it  is  of  immense  impor- 
tance, so  to  economise  the  opimrtunity.  as  to  gain  as  large 
andvaluable  a  portion  as  we  can.  "  Let  thedcad  "  languages 
"bury  their  dead."  The  English  language  possesses  a 
sufficient  store  of  literature  without  wasting  time  over 
Others  simply  to  increase  it.— I  am.  &c., 

A.  L.  Stbavbmson. 


DEATH  .BY  CARBOLIC  ACID. 
To  the  Biit9r  of  fh*  Chmieat  tfewt. 

Sir, — My  note  on  the  loth  ult.  bavin;;  (;iven  pain  to  toe 
friends  of  the  lait:  Mr.  Berger,  in  Liyiiscquciice  of  my 
saying,  without  <|uaIification,  that  he  mu^t  have  drunk 
carbolic  acid,  please  allow  of  (his  trespass,  in  explana- 
tion. 

Dr.  Metcalfe,  who  made  the  post  mortem,  says,  in  the 
Lancet  of  the  i8lh  ult., — "  The  death  aros<>  from  asphyxia, 
or,  speaking  m6re  correifily,  from  apnxa,  doubtless  from 
some  of  the  acid  getting  into  the  larynx,  simultaneously 
with  the  stomach."— The  jury  returned  a  verdiA  of 
"accidenul  death,  arising  fitmn  iaJkofiaig  catfablie  acid,  an 
a  cure  for  the  tooth-ache." 

The  oUea  of  my  note  was  to  cocreA  this  inipoilant 
error,  and  .to  show  that  the  unfortunate  gentlemen  must, 
accidentally,  have  smMovu4  tiw  fluid— lhat  death  thus 
resulted,  rad  oot  from  its  inhalation,  as  the  verdiA 
records. 

The  letter  of  Dr.  Metcalfe  now  confirms  this.  Mr. 
Berger,  obviously  intended  to  inhale  the  vapour  only, 
through  the  long  tube — this  would,  most  probably,  ha\e 
given  him  the  relief  sought,  as  it  has  done  others;  but  if, 
while  in  his  ag<my,  he  unduly  exerlcd  Inmself  to  inhale 

a  full  dose  I  which  is  very  likclyj.and  if  by  accident  the  "  large 
jar  '  uf  tluid  was  upset  (not  at  all  unlikely  with  such  a 
length  ut  tubing  attach^),  he  mi^jht  easily  have  taken  in 
more  tiian  a  sufficiency  of  the  flmd  to  cause  asphyxia  and 

death. 

No  one,  I  think,  can  infer  from  the  fa<fts  now  published 
that  the  unfortunate  gentleman  (excellent  as  he  was 
talented)  intended  suicide :  fur  had  this  been  hiainteMioa* 
he  would  neither  have  used  such  a  clumsy  apparatus, 
nor  would  he  have  seleAed  cariiolic  acid.— 1  am,  Ac, 

T.  A.  RSAOWDV. 

Oonat  Sifcct,  Aiif.  Si  iM>* 


MISCELLANEOUS. 

Carbolic  Acid,  a  Cure  for  Snake  Bitot.— MetM. 
F.  C.  Calvert  and  Co.  havclstwardcd  us  a  letter  thqr  hnve 
received  from  John  W.  Hood,  B.Sc.,  M.D.,  of  Meftoamob 
Australia,  from  whldi  we  make  the  following  ettnft:— 
*■  An  unfortunate  experiment,  resulting  in  the  death  of  dm 
principal  performer,  as  to  the  efficacy  of  a  so-called  aatl« 


dote 


:iVr-  1,- 


ce  here   some   few  weeks 


since,  and  of  whicli  1  send  you  a  reporL    The  cure  of 

penens  M(t«A  hy  the  veaonous  wakes  of  v^ods  Ime 
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lone  been  a  favourite  subjcA  for  experimenta  Mnoagtlw 
medical  profession  here.  I,  living  in  a  city,  have  not  the 
opportunity  of  meeting  with  any  human  subjedls  to  experi- 
mentalise upon,  an;l  have  to  rest  contented  with  quadru- 
peds— most  of  which  suffer  death.  However,  I  ha\  e  long 
entertained  the  opinion  that  carbolic  acid,  taken  internally 
and  used  as  a  caustic  to  the  wound,  would  be  found  to  be 
beneficial,  and,  perhaps,  a  specific  cure.  That  I  am  right, 
to  a  certain  extent,  is  proved  by  the  faft  that  a  friend  of 
mine,  a  medical  man  livin-^  at  W'arrnamhool,  Dr.  Boyd, 
Buccesgfully  treated  two  cases  of  sn.ikc  bite  with  carbolic 
acidt  I  am  not  awaie  of  more  particulars  than  that  the 
fint  eaw  a  voang  tad  bitten  by  a  tiger-snake,  the 
most  venomous  these  colonies  prodocei  and  Dr.  Boyd — 
six  hours  after  the  boy  was  bitten— admioiateKd ten  drops 
of  pure  acid,  in  brandv-aad^water,  eveiy  ftw  minutes. 
He  wrilee— 'the  cflea  was  ma^cal— from  a  pallid 
connteaaace,  slow  poise,  and  semi-comatose  condition, 
the  palient  ralHod  to  a  bright  expreeaioo,  ruddy  glow,  and 
qpick  pulse,  and  the  ncoveiy,  Umnii^  alowt  waa  coa- 
tinnous  and  certain."  ■ 

The  Temper  of  Modern  Science  indire^lly  ruUs  the 
proEiress  of  the  healing  art.  It  is  of  consequence  to  appre- 
ciate \\  h  it  that  trmper  is.  It  would  be  difficult  more  aptly 
to  describe  it  than  by  the  words  of  Newton : — "The  main 
business  o/  natural  philosophy  is  to  argue  fronpfaaaomena 
without  Cugning  hypotheses,  and  to  dednee  caoaea  from 
cflbda,  tOl  we  come  to  the  very  firatcamei  which  certainly 
ia  not  owehanical."  This  phrase  suf^Mted  to  oaa  a 
conntleea  hoat  of  loving  worshippers,  to  another  s  crowd 
of  stem  inqaireflt  each  in  bis  own  sphere,  tiiind  with  the 
special  hue  of  his  own  natmc ;  in  physics  ana  biology  all 
aiilce  are  searching  for  a  true  cause.  From  the  causes 
of  twining  in  the  delicate  tendril  to  the  causes  of  variation 
in  the  human  species,  from  the  causes  and  local  conditions 
of  atmospheric  chanj^es,  to  the  causes  and  physical  conse- 
quences of  the  combustion  of  a  fixed  star,  the  biologists 
and  astronomers  of  the  day  arc  seeking  a  true  cause. 
And  each  in  his  .  a]  ]i:eLiated  by  hundreds  of  fellow- 
workers  and  ten  thousamls  of  more  or  less  intelli^jent 
followers,  is  makinj^  a  Kti  p  tow  arJs  the  first  cause,  which, 
Newton  says,  "is  certainly  not  mechanical."  And  what 
have  they  reached  ?  The  generalisation,  at  once  so 
simple,  so  overwhelming,  that  all  adlion  of  which  we  are 
immediately  cogniaant  is  but  the  result  of  the  operation 
of  solar  heat  upon  and  through  interdependent  and 
correlative  existences ;  that  all  things  in  this  system  arc 
capable  only  of  interchange ;  that  there  is  no  destrudtion 
of  what  exMtSi  no  creation  of  new  energy. — Dr.  Actand, 
tmaygurat  Aidrttt  hrfon  tkt  Brilisk  Mtdltat  iluMM^n, 
Aag.  4,  1868. 

The  Fire  at  Newcastle.— Journalistic  Science.— 
A  comapoodest  has  forwarded  a  Newcastle  paper  (pur- 
porting to  be  laml,  bat  in  reality  Lcxdba,  as  most  of  it  is 
aent  down  ready  manufaAured),  gjivillg  a  description  of 
the  very  disastrous  fire  which  took  place  at  the  I  riar's 
Qooaa  Chonical  Works,  on  the  and  init.  From  the 
foUowlnat  estraAa  wUch  we  cut  from  this  report,  it  may 
be  qoMtiooed  whether  the  thno  baa  oobm  Ibr  ordinary 
Joornalisu  to  write  abont  and  advocate  "Technical 
Education,"  when  tbqr,  aa  adncatad  men,  are  so  deficient 
in  chemical  knowledge  as  to  write  a  description  like 
this  : — "  The  principle  on  which  the  diflierent  parts  of  the 
works  was  arranged,  was,  to  give  the  acid  cnambers  an 
exalted  position,  so  that  the  material  might  be  easily  con- 
veyed, by  means  of  immense  pipes,  to  the  places  where  it 
was  needfd  fur  further  manufaduring  processes.  The 
operations  were  thus  commenced  \s'ith  the  produdtion  of 
sulphuric  acid,  at  the  greate'^t  possible  distance  from  the 
river,  and  were  finished  nearer  to  the  river's  edge,  with 
the  manufadure  of  produdls— soda,  alkali,  &c. — ready  for 
shipment.  This  acid,  which  is  the  principal  agent  in  the 
manufaAure  of  soda  and  alkali,  is  produced  by  the 
bomiag  of  pyrites  or  snl^iate.  In  tbeae  worka  only 
Rfiitct  WM  cnplofcd,  and  It  It  iaiportvd  from  (Spib. 
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After  the  burning  process,  it  is  put  into  a  furnace  along 
with  salt,  and  exposed  to  the  heat  of  a  fire  underneath. 
The  result  of  this  process  is  to  prorhicr  sulphate  of  soda, 
which  is,  in  its  turn,  converted  into  carbonate  of  soda, 
by  being  mixed  with  chalk  and  coals,  and  again  exposed 
to  a  great  heat.  The  furnaces  which  yielded  this 
heat  were  principally  under  the  acid  chambers  that  have 
been  destroyed.  The  produ(5V  of  the  last-mentioned  opera- 
tion is  turned  into  soda-ash.  or  chrystals  of  soda  by  means 
of  a  process  of  carbonating  or  chrystalising.  7  he  flames 
leaped  from  one  point  to  another  until  the  whole  of  the 
roof  covering  this  range  succumbed  to  its  devouring  fury. 
Next  to  the  acid  chambers,  the  chief  loss  lay  in  the  total 
destruction  of  four  of  Guy  Luysack's  towers  to  the  weat 
of  the  chambers.  The  cred\ion  of  the  towers  thcMidvw 
bad  been  finished  only  lately.  The  lead  had  been  got 
into  them  althoagh  the  packing  operations  had  not  been 
qnltt  completed.  The  objeA  »ey  were  intended  to  iervn 
was  to  recover  the  nitre  and  aalphnimte  acid  proceases." 
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Patcii,  "  Rep«rt  ea  Hai;nn  •  Apparatui  for  the  Prmrvatleii  tX 

Wood  by  Sunrrfici»l  Charrinpand  fnrthc  DiuRRregatjon  of  RncV«  by 
the  ACIi"n  of  Hc«t."  '•  Siimf  new  .Mrthiicl%  of  Preparing  Pcrm.n!,,;.! 
tiate  of  Soda."  Muth,  "  On  the  Preparation  of  Pure  Naphthaline  from 
(he  Crude  Prmtaeti  of  tb«  DiatiUation  of  Tar"  C.  Puschsk,"  A 
Cement  for  AttaehinK  Brass  to  Gtaia."  T.  Wimmxl.  "  On  the  Adulter- 
ation of  J^panctr  \Va»  "  F.  Stoi  ha.  "  On  the  t'w  of  Pnrjffine  in 
Crystallisation  r.jpcrimrr.IK        An  I  mpr  ivr  !  Crrnrnt        ir    C   'I'^  ITT. 

STStM, "  On  the  Use  o(  Sti(ar  of  L«ad  as  a  Olaie  (or  Viaitiox  Cards." 

DtnClei^  Polvtechniiihti  Jp^rmat,  '  ' 

M,iv.  iRt'", 

A.  Vc>J  W/n.TKNHorrx,  "  On  the  Arn.A  jrimioon  ofZinc  Plates  for 
Voltaic  Oatterias. '  O.  Lc.tce,  "  On  the  Condensation o{Hydrochlorie 
AcidGaa  in  tht  ManufaAure  of  Soda."  Ma«tim,  "On  the  Tiaaa* 
formation  •(  the  Coleurinc  Matters  of  Madder  iele  Allswias.  Bs« 
prrimeais  on  tha  Use  of  Cockchafers  as  Maouze." 
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Coniaiunlcstsd  bgr  Mr.  Vavoim«,  F.C.S.,  Pataat  Aflcalt Mi  rfcuimij 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

.MONTHS. 

3116.  J.  B.  Grcgaon.'Gateshcad.'Dorhain.  "An  improved  produAion 
of  ssMwMof  lead  to  tie  ined  as  a  figsscnt  or  for  ether  pnrpoaes."— 
PetitiM  recorded  ^oly  1, 1868. 

jij'i  A.  McNeil.  Tivcnon,  Devonshire,  and  W.  WhcsMOp  Bislcr. 
Devonshire,  An  imprnved  process  for  the  manufaftuie  SI  SSMs  ef 
ammoaia  from  ammoniMal  caa  liquor."— July  4, 1S6S. 

siS7>  A.P.  Piifle,I4aGen'SlnaINidd8,Middlnex,''ImproireiiMal8 
in  the  treatment  of  pbospfcatca  of  kmc,  and  in  obtaioine  produAe 
therefrom."— A  commsakalioa  from  E.  Pelouie,  and  L.  DusifVt, 
Paris.— Julv  7,  1S68. 

Z20J.  W.  J.  Hanaon,  Rawfaids.  Cleckheaton.  Vorkshire,  "  Improrc. 
mcnii  ia  dyiaa  wed  or  olker  Abroes  sebsMaccs.** 

2207,  A.  Munro,  AtVoatlt,  Porfanfaire,  N.B.,  aad  W.  B.  Aditeiam, 
Glaarosr,  N.B.,  "Imprnvemrn<s  in  the  manufacture  of  illHl  SHd  nttWt 
metallic  substances.'— July  13,  i8<i8.  . 

2214.  J.  Bestow,  Shepherd's  Bush,  Middleaex,  "  ImptoveimalslB 
bleaching  or  whitening  textile  fsbrics,  yaim,  and  threads  made  froiii 
flax,  cotwa,  or  other  vegetable  fibraos  materialt.'''-July  14, 1868. 

INVENTIONS  PROTECTED  BY  THE  DBPOUT  OF 
COMPLETE  SPECIFICATION. 
2340.  C.  D.  Abel,  Southampton  Baildingi,  Chancery  Lane,  "A 
ne-v  <  r  improved  provcaa  for  teperating  the  tine  from  the  argentifeross 
>K<j;.  3  obtained  in  the  aeparation  of  silver  from  argentiferous  lead  by 
tf.t  li  cf  line,  and  improvemcBta  in 'the  furnairi  cmpio;,  rri  f>'r  that 
purpose." — A  communication  ttom  H-  Roux,  Marseilles,  Fiance.— 
K.-corded.  July  t],  iSM. 

s)68.  W.  K.  Lain,  Soelkaaiploa  BeiMiags.  Chancery  Lane,  "  Im- 
nrcvaneata  ia  glee  aad  in  Hm  SMds  ef  aao  apparatus  fot,  maaa- 
Mtwiacihtsias.  the  mU  iwpesfaiata  Maji  aUo  anonMai» 
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tiw  naMfeftttte  of  nUliM  and  otiwr  flMierlal."— A  commnniution 
Am  C.Walil,CUei«^C«d^t8iwib.U.SJL-J>Ir  *«.<*«. 

NOTICES  TO  PROCEED. 

gyC  G.  F-  Guy,  Bury  St.  Edmunds,  Suffolk,  "  Improvemei)t«  in 
the  manufaflurc  of  sugar  and  other  alimentary  tubsuncrt  from 
l>ect-root." — I'cEittnn  rcvordcJ  MArcli  22,  iS'^S, 

1043.  A.  Warner,  Laurence  I'ounlncy  Lane,  London,  "  Iniprovc- 
inenU  in  the  manafafiurc  of  cement." 

1048.  A.  Scott,  Blomficid  descent,  Paddinirton,  Mid4Icae<i.  "  The 
produAion  of  an  alcoholic  fermented  ilry,  sweet,  or  efferve»cent  drink, 
of  which  tea  or  ci>(Ie«  or  theine  or  caCTcin:  is  an  essential  innrcdicnl." 

lojo.  F.  Bauman,  Wellinjjion  Street.  Strand.  Middleacx,  "The 
^rapimtioa  of  •  certain  combin.iii'>n  of  chemical  lubttance*,  Md  IM 
tKnrd  applicatioa  to  the  treatment  nfuood  or  other  filMDUa  OUrtHM 
in  the  preparation  of  parer  pi^lr-     Mar^h  1-,  iH/><i. 

11S-.  V.  Gullet.  Ljv  ujj^ch;  ill-  I^Lll4^ill^.  Vicnne,  Fraiicai  "  llB- 
|>rovements  in  the  manufacture  of  nicrl  "    .Xpril  S.  iSfiH. 

Itoo.  C.  H.  WcIIh,  New  Vork,  U.S.A.."  A  new  anil  iraprofvd 
«f  iMprccoating  wood  with  olcaginou*  and  siiline  mattera.''--A 
mmication  from  C.  A.  S<«ly,  New  York.— June  t.  iIM. 


NOTES  AND  QUERIES. 

A  QUMtloa  In  Pneumatica.— Air  it  850  timet  iighler  than  water, 
■■d  the  preaaurc  d  the  atmosphere  is  sufficient  to  sustain  a  column  of 
^Mtcr  33  (ctt  high-  Now,  if  it  were  p:>s%ihlc  to  sabmcrKe  a  qi^antity 
«f  air  m  the  aea  to  a  depth  of  aS.ojo  feet  and  then  tei  it  free,  would  the 
Mill  poMCM  bMjranqTt  Mtd  wmM  h  tiw  M  the  WHiiwc  of  ibt  water } 
— Scimnnc  AiiniMii. 

Eatimatieil  of  Salphur  in  Pjrritea.— Hypochlorout  acid  may  be 
vted  to  tranilisrin  the  talphor  ofpyritn  into  sulphuric  acid,  m  hicb  is 
then  ettimat"-<l  by  barvta.  Finrly  pulvcris';  the  mmerul  ant!  iu^;>enj 
it  in  water,  tl-J*  U';h  l-'^h  a  ^  L r re nl  o!  j-.t',i"Us  h>  poLhlnr  .' r.  a^i'f,  nr 
letter  Still  hyjocHluiic  ai-ii,  is  pasicii  ,  this  entirely  ihvs.ilvci  the 
BfllMa*  Hjrpachlorous  ni^i  J  is  pn  parcJ  l.y  heating  a  milk  of  carbon- 
ate of  UmC  thMUXh  which  a  cLttciU '  f  Lhlnrini  is  passed  to  saturation  : 
CaO.COl  +  HO  +  jCI  -COi  t  ClOllO  f  CaCI.  Hypi.chloric  acid 
is  obtained  by  heating  in  a  «. Tier  bath  a  lubr.  suj  ilaii  "ill.  a  rk 
and  delivery  tube,  and  conlainini;  a  mixture  ul  tfcqi.  of  uialic  acid  and 
1  eq.  oi  chlorate  of  pota-h.— l'-  WoHLBa. 

Ai>alysia  of  Spathic  Iron.— Diaaohra  in  hydrochloric  acid,  to 
which  IS  added  a  little  nunc  acid  or  chlorate  of  potash.  Precipitate 
with  ammonia,  but  be  careful  not  to  filter  until  the  liquid  has  been 
boiled  till  all  odour  of  ammonia  baa  disappeared  ;  the  iron  then  con- 
tains no  trace  of  lime,  magnesia,  or  manganese.  The  liquid  COntaio- 
ing  no  trace  of  free  ammonia,  the  filtration  may  be  performed  in 
COnUA  with  air.  The  filtrate  mi:--l  he  Liimcr!!  jied  \-,  ev  aporation, 
■ndrtiethreebases  which  it  contains  pK  .ipitated  »  iih  t.\cc(.»  of 
carbonate  of  pot.ish.  continuing  the  ebullition  so  long  aa  no  amnonia 
la  discngitced.  I  iltcr  the  liquid  and  rc-ditaohw tM  fN^litala  In 
nitric  acid,  then  eraporate  to  dryness  andcarefathr  haat  iMrflnAMn. 
Oilule  iiitrie  acid  wul  tiwD  •cparate  the  lime  and  aiagmWi  tom  tiw 
iMoluble  otlde  of  mancanetc.— F.  Wiiiit-ia. 

Aurine.— Printing  Ink.- I  observe  in  No.  451  pfihe  CitSMlcaL 
HSWS— ist,  that  evidently  from  "  k.  Ci.  "  description  he  has  r.ui 
aeeiirately  read  my  short  paper  in  No.  441)  of  the  Chemical  News . 
and.  that  the  dettlla  fivaii  by  me  in  that  paper  did  not  and  need  not 
enter  into  miaalte  of  maninulatinn  required  to  bring  out  what  I 
•flMtively  did  ;  3rd,  'that  "  K.  G.  R."  evidently  overlooked  what  I 
atated  about  the  unfitness  of  aurioc  pigments  as  oil  C"luj:»  and 
llCBce  alto  their  uafttoeaa  to  colour  printing  ink.  Aurinc  and  roscme 
arc  not  sramyinoaa  lafi,  aad  atnina  ia  not  pra(ticaiiy  soluble  in 
«iirr  water.  Bcahl  ail,  it.^  ail  obtaiaad from  reainous  substances,  under 
peculiar  manipulations,  cannot  advantageously  rfpli'-c  >h>-  s  i  tailed 
ifrvmg  oils  in  the  manufaeiurc  of  printing  ink,  sini-c  1 1  l  1  •  .  i  li  not, 
by  being  exposed  to  a  high  tcmperatDre.  coa verted  into  anhydride  of 
linoleic  acid,  which  ia  4*  /M*  Ifca  aaaia  coMtitaMt  «f  faaA  aad 
(cnuina  printing  ink,  aad  haa  iMca  i»  for  oaiitanaa,i-l».  A.  A. 


TO  CORRESPONDENTS. 


Ntuti  exeaaaaa  far  dadiniaf  tooitcrU 
very  good  ia  «»  pi>M,  bM  it  ia  Hat 


Pic-jatce  I*      ,  - —  „ 
MKM  of  the  Cmbmicu  Nitwa. 
rEc.       Wa  ata  ^ 


icrbilatiK 


'  /"wMfri.— Messrs.  Chalmers  and  Tatlock  s  pai<:r  on  lha at 
ofpotaab,giveainoDrpaaea  in  ApriJ  laat,  will  give  yoqtlia 


print, 


an  oat  of 


CArmtVaf  Seuet.—A  letter  is  waitlnR  for  you  at  our  office. 
CoinmH)i(<alions  havt  bttn  rtceiitd  [rem  Mini,  Brooke  and  Hirst  ; 
1 .  R.  Maaa  and  Co.;  F.  W.  Hartley ;  M.  A.  Baines  (with  enclosure  , 
C.  Heitch  (with  encloeore);  F.  Tanner;  J.  A.  Brantte  ;  J.  Synie 
(with  enclosure  ■  P  Palrvmple  ;  Hinds  Howell;  J.  Crompton;  I- 
Ignaeio  Rickard.  I  .  Fooui;  Dr.  R.  Augus  Smith,  1-  K  .S  ;  Ci  \V. 
Eectet;  D.  Prwell;  H.  Mclxod;  Ivan  C.  Micbela  (with eociocurej; 
Towaaend  and  Adama  :  F.A.  Poaley ; J Jjalaaf, Jjp.  1  W.  Littia ; 
MKdidl  aad  C«. :  A.  L.  8wawwi  J- CMft  tmwL  BmM  Witt 


DR.  HI^IMANN-S  HANDBOOK  OF  ANILINE. 
Now  ready,  ia  Svo.  with  }  Woodcata,  price  toa.  6d. 

On  Aniline  and  it«  Derivatives  j  a  Tieatise  on 
the  ManafaAare  of  Aniline  and  Aniline  Cotoort.  By  M. 

Rfiuass.  Ph  D.,  I..A.M.    To  which  is  append^  !  thr  R-r<>rtna1lii 
Coln  iring  Matters  derived  from  Coal  Tar  snowr.  at  ih-  1  rench  BAl- 
bition  oi  jSn;,  by  l>r.  Ilofmann.  F.R.S.,  and  Messrs.  l)e  Laire  aad 
Girard.   Kcuscd  an  t  iditcJ  by  William  Crookes,  I-.K.S.,  &c. 
London ;  Longmans,  Creen,  and  Co.|  Palernotter  Kow. 

m.  H.  BAILLIERB'S  CHBHICAL  PUBUCATIONS.  ~" 


In  2  vols.,  8vo.,  price  3&t. 

A  Complete  Pracflical  Treatise  on  Fuel,  and  its 

Application  to  the  Produflion  of  Meat  and  I  ijht  lUaaUlad 
with  4jt  \Voi>dcul.\  and  6  Liihiiiiraphic  Flairs,  {stldOltlM  FiialFM 
of  KNAFF'S  CHEMICAL  TECHNOLOGY. 

By  THOMAS  RICHARDSON  and  UBHRY  WATTS. 

n. 

Ia  3  vola.,  Si*o.,  price  h  loa.,  by  the  aaaie  AaHieRk 

A    Complete   Praclical   Treatise    on  Acids, 

Alkaliea.  and  Salts :  their  Manufacture  and  Application.  lltot> 
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«f  ruiladk  Oaalic  Acid,  TaMada  AiMiaad 
the  Taftnlea  «t  Patai^  Citile  Aeid. 

Appendix  A  containing  additional  infr^rmatinn  on  SulpKiir,  Sulphuric 
Acid,  Bisulphide  t  t  Carhi>n  Ch^nr.ili-  I'l  .S.i.lium,  Soda,  Hydrochloric 
Acid,  Potash,  Soap,  Glycerin,  Aluminium  and  Sodium,  Magnesium. 

Soluble  Siaaaalaa.  Anenlaia  af  Sada,  SilicaiMa  af  Potaab  and  Soda, 
Chlorata  tl  FalMh,  Pbeaphom.  LadCrr  MatdMe.  Hypemlpkiia  af 

Soda,  Boracic  Acid,  Soluble  Phoanhatet,  Nitrate  of  Soda,  Gunpowder, 
Gun-cotton,  Nitroclycerine,  and  Pruasiate  of  Potash. 

Appendix  D,  containiag  Abatradta  of  SpeetlicatiaiM  of  Patent*  ia> 
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H.  BAiLLiaai,  219,  Regent  Street,  London. 
*»•  Mr.  Bailli^te  continues  t"  receive  all  the  New  I'creign  Books  on 
Chemistry  and  the  kindred  Sciences. 


Kaar  and  Cheaper  Edition,  thoroughly  reviled,  in 
Demy  fivo.,  pp.  yS.),  price  lis.  fid. 

17  manuel  Swcdcnborg :  his  Life  and  Wlitinge. 
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Wherein  1  he  Hi^liiry.  the  Doifii  ines.and  Iht  -Jther  ■»  ot  I J  Blf 
of  the  firc.it  S\\c;lc  arc  eiinL  is;'ly  and  taithUilIy  \r*  fnrth  ; 
atlii;ulax  Ort^;in  .m,'  Ci-r.dili  'it  uf  the  S\scL!Lnb"ri;]j:i  St<;i. 

The  volume  is  illustrated  v  ith  frnir  cxqiiuitc  Steel  Engravinrs 
by  Mr.  C.  H.  JtENS. 

Athe««c>i. — "We  are  not  prepared  to  a^ree  with  Mr.  Warn, 
tithrr  in  his  reasoning  or  bis  estimate  of  his  subjc^,  but  sic  (an 
tiuly  say,  that  to  well  arranged  and  impartial  an  espusitioo  n( 
the  Swcdeaborfiaa  questitm  bat  not  been  givea  to  the  world  imiil 

Simpkin,  Marihall,  A  Co. 

In  I  val.,  feap.  9ro^a  price  39. 6d. 

An    Introdutflion   to   Cfieniical  Philosophy, 
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Ti«iwlata4aiid Bdhed  by  WIl.t.l.v.M  CKOOKES,  P.R.S..  die. 

"  A  little  work  of  ainipilar  merit,  and  appearing  at  a  most  OMMiaaa 
period  ;  It  civet  a  11  mint  iMi  1  liai  tr^aif  nf  lha  nhaaBin  lahiattMia 
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A Scientific  Puzzle. — Exhibition  daily,  at  3  and 
8,  of  a  JAPANESE  MIRROR,  in  Professor  Pepmr's  LcAar*. 
The  omamenta  and  charaAert  in  reliero  on  the  Back  win  be  rcflrAed 

on  to  the  Disc  by  the  Oxyhydro^en  Light  from  the  Front,  or  ntirror 

side,  ulx  rc  ihcy  are  tutal'y  invisible. 

A  f  elodium  "  A  Coup  Harnionique." — Engage- 

^'  ment  of  Sifrnor  Caldcra/ri.  fnr  hi»  exquisite  Petl'irmances  daily 
at  quarter  to  4  and  half-patt;.  Spiritual  Manifestations  of  ahem^f 
nature .  daily  at  qaaftavtax  aai  «ucler  ta  A  Oaaiaa  MmMmmf 
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FREPARATION  OF  IODIC  ACID  AKD  lOOATE 

OF  POTASSIUM. 
By  PnfMMT  J.  8.  STAS. 


loMc  Acid. — I  prepare  this  acid  by  the  adion  of  pure 
iodine  on  noinial  nitric  acid.  To  cfJ'ctt  this  I  operate  on 
four  litres  at  .■»  tinii.  of  pure  nitrii-  aciiS,  to  which  I  .ndd  a 
tenth  of  its  weight  of  iodine.  The  yield  of  iodic  acid 
given  by  this  method  has  been  much  exaggerated;  (he 
quantity  produced  only  represents  one  quarter  of  the 
weight  of  the  iodine  employed.  In  order  to  reiniive  with 
certainty  the  nitric  acid  which  the  iodic  acid  always  con- 
tains, I  dietidve  in  water  the  eoyd  yellowif^h  residue, 
obtained  on  evaporating  to  diyneit  tliie  liquid  retnlting 
from  theread)ion  of  jodioe  on  fiuning  nitric  acid.  The 
eoltttion  of  tlus  erode  acid,  when  Introduced  into  a  vefisel 
I  of  glaie  nnattacked  ny  acidt,  it  evaporated  to  dry- 
i  the  whole  lesiduc  fat  heated  to  aoa^,and  kept  at  this 
temperatiue  to  bring  it  to  the  Mate  of  iodic  anhydiride,  and 
to  remove  with  the  water  the  laat  trace  of  nitric  acid 
which  it  contains. 

.'V';  the  adlion  of  nitric  acid  on  iodine  took  place  in  a 
lar^'c  retort  of  ordinary  (;lass  the  iodic  acid  obtained  con- 
tains traces  of  iodatos  of  soiiiiitn  and  calcium,  which  I 
have  not  been  able  to  remove. 

I  hoped  to  ha\L-  been  able  to  employ  iodic  acid  in  the 
determination  of  the  atomic  weight  of  iortine  ;  with  this 
object  1  prt-p.ired  more  than  two  kilui;r.iir,tiu-s  of  cr\^tAl- 
Jiscd  iodic  .-icitl  by  the  action  of  boiling  dilute  .'-.ulptiuric 
acid  o;i  iodate  of  b.irium  ;  but,  in  spite  of  all  prccau'.iuri!-.  I 
found  it  impossible  to  prepare  in  thi«  ro.inncr  either  iodic 
acid  or  iodic  anhydriiic  free  from  b.iri  jm,  the  greater  part 
of  which  existed  in  the  state  of  sulphate.  After  the 
eilbrts  I  made  to  remove  the  barium,  I  believe  1  may 
affirm  that  it  is  impossible  to  prepare  pure  iodic  acid  in 
this  manner. 

Iodate  of  Potassium. — Requiring  large  quantities  of 
thia  aalt,  I  tried  many  methods  of  preparing  it.  Only  two 
fiimiahed  me  with  a  product  which  was  unalterable  in  the 
air.  One  consisted  in  transforming  an  aqueous  solution 
of  hydrate  of  potaah  into  iodide  and  iodate,  by  aaiog  on 
it  with  purified  iodine:  the  other  was  haaed  upon  the 
foimatim  ^Iodate  by  the  aftion-  of  heat  on  a  mixtiue  <  r 
equal  mi^ecular weights  ofiodide  and  chlorate  of  potib 
sium.  This  is  how  I  prepared  the  iodate  by  the  latter 
method.  I  mixed  intimately  the  iodide  and  chlorate  of 
potassium  previously  purified  from  foreign  metals  by 
means  of  ,1  solution  of  sulphide  of  potassium.  The  well- 
dried  mixture  was  introduced  into  iLtoits  till  they  were 
about  two  thirds  full,  and  they  v  crc  then  pl.iced  in  sand- 
baths.  In  the  same  bath  1  iir-'-ULd  :ather  deeply  a  small 
retoit  crnt.Tininf;  pure  chlor.Ttc  of  pol.ish.  Each  retort 
had  CtJoncLttd  v,:tll  it  a  cuiNed  tube  dipping  into  water. 
I  elevated  the  tempiT.nure  of  the  bath  until  the  chlor.itc 
of  potash  in  the  Mviall  rtioit  fused,  and  oxygen  coni;i'.trR ed 
to  DC  evolved.  When  I  had  succeeded  in  well  graduating 
the  temperature  so  as  not  to  overstep  the  temperature  of 
decomposition  of  iodate  of  potash  by  heat  (a  temperature 
which  is  sensibly  higher  for  iodate  than  for  chlorate),  I 
had  compietdy  transformed  the  iodide  into  iodate,  and 
the  chlorate  into  chloride,  without  any  disengagement  of 
oxygen. 

T%  separate  the  iodate  fiom  the  chloride  I  added  to  the 
naaa  after  cooling  cold  water  in  sufficient  quantity  to  disintc* 
gratfl  the  mixtute.  The  saline  mass  was  then  groood  up 
«ii4t  after  being  introduced  ioloa  displaceoient  appaittus, 


was  Uximted  with  cold  watenintil  almoat  all  the  chloride 
waa  removed.  The  iodate  waa  dien  submitted  to  thn* 
sMceanve  eryst*Uisniio»s.  After  each  crystallisatian, 
which  was  enefted  rapidly,  the  salt  was  submitted  to  a 

methodical  washing.    After  the  first  crystallisation  I  was 

unable  to  discover  a  trace  of  chloride  or  iodide. 

The  ioilate  thii.-;  prepared  remains  indefinitely,  without 
becoming  yei low  in  the  presence  of  air.  This  cat)not  be 
said  of  the  f  ait  which  i«i  <'l;t.tined  by  attackir.;^  chlnrate 
of  potassium  by  means  nf  iodine.  Hven  when  tlie  tei 
chloride  of  iodine  which  is  .iKwcy  -  formed  alon*;  v.  ith  the 
iodate  of  potassium  is  decompost  tl  hy  carbonate  of  potash, 
the  s.ilt  so  produced  beconies'very  appreciably  yellow  in 
the  air.  e\en  aftpr  it  has  undergone  five  successive 
crystalhsations,  each  lime  follow  ed  by  methodical  washing. 
I  have  not  been  able  to  ascertain  what  is  the  substance 
which  communicates  to  this  iodate  of  potassium  the 
property  of  becoming  yellow,  but  the  iati  has  always 
been  SO. 


NOTE  OK 

A  SIMPLE  APPARATUS  FOR  EVAPORATION  AT 

LOW  TEMPERATURES. 
By  R.  BASSETT. 


Having  had.  ncc.Tsion  to  conccntr.ttc  some  .solutions 
which  would  not  bear  the  application  of  heat  wilhout 
partial  decomposition,  I  was  led  to  the  construction  of  a 
little  apparatus  by  means  of  which  a  comparatively  large 
quantity  of  liquid  may  be  evaporated  in  a  short  time  at  a 
temperature  of  30' — 40%  and  c4 which  I  give  a  description, 
believing  that  socb  an  arrangement  is  likely  to  be  found 
useful  in  many  cases.  The  accompanjring  sketch  is 
drawn  to  'scale,  one.flixth  of  the  aAwri  na e 


A  is  an  ordinary  Bunsen's  burner  fixed  at  the  bottom 
of  a  sheet-iron  chimney,  D,  rather  more  than  two  feet 
high,  and  closed  at  the  bottom.  The  air  necessary 
for  combustion  is  supplied  by  the  zinc  tube,  c,  which  fits 
into  a  hole  in  the  slate  cover,  d,  ground  flat  and  fitting 
the  evaporating  dish  closely.  Into  the  other  hole  in  this 
cover  is  inserted  the  tube,  e,  oI  brazed  copper,  which  is 
attached  at  the  other  end  to  the  shcet4fon  jacliel,  r,  open 
at  the  bottom,  but  fitUog  tightly  over  the  chhnnqr  t  the 
top. 
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New  Adulteration  of  Subnitrate  of  Bismuth. 


j  Chemical  News 
I  August  14, 1 


Oa  ligliting  the  gM,astiongciiiieiitof  •Irucatablished 
in  the  dncdion  shown  by  the  anowt,  beeomet  Kealed  by 

passing  through  the  narrow  space  between  the  chimney 
And  the  jacket.  F,  and  then  sweeps  over  the  surface  of  the 
liquid  in  tlic  dish.  Using  the  simpk-  hurm  r  without  the 
ro5r  top.  about  a  pint  of  water  is  evaporated  (from  a  dish 
6  inches  in  diameter)  in  24  hours,  the  liquid  nf\cr 
becoming  hratrd  above  Jo".  With  the  rose  burnt-r,  which 
heats  the  chimney  more  strnrf;ly,  about  i*  pint  in  the 
tame  time,  the  temperature  rising  to  40 —4 j  .  The 
temperature  of  the  current  cf  air  in  the  middle  of  the  dish, 
above  the  liquid,  is  about  ifii"  with  the  simple  burner,  and 
tvf  with  the  roM. 


NOTE  ON 

METALLIC  BISMUTH,  AXD  LIQUOR  BISMUTUI 
ET  AMMONIvE  CITRATIS. 
Br  DR.  REDWOOD. 

The  vicissitndcs  which  have  attended  the  eonmerce  of 
bismuth  far  several  years  past  have  produced  an  unfavour- 
able inilacnce  on  the  condition,  in  regard  to  purity,  of 
some  of  the  preparations  of  bisnuth  which  are  used  In 
medidne.  The  price  of  tlw  raetal  has  undergone  great 
fluAuations,  ranging  frmn  M.  6d.  to  more  than  20s.  a  pound ; 
and,  although  the  highest  prices  to  which  it  has  thus 
attained  have  been  unprecedented  in  its  previous  history, 
the  proportion  of  impure  bismuth  in  the  market  has,  at  the 
same  time,  been  unu.sually  lar<4e.  This  unsatisfadlory 
stale  of  things  appears  to  have  arisen  from  a  falling  off 
in  the  .supply  of  bismuth  from  those  localities  wlience  the 
best  samples  have  been  obtained,  while  new  sources  of 
supply,  especially  thr  Australian,  have  yi<*lded  the  meta! 
in  a  state  in  w  hici  ii:  1  1 1 1  ification  lias  been  attended  witll 
considerable  d'tTitulty.  Of  the  imparities  most  commonly 
occurring;,  arsenic,  lead,  topper,  and  silver  are  the  most 
important.  The  bismuth  may  be  freed  from  the  first  two 
of  these,  if  present,  with  comparative  ease,  a  simple 
metallurgical  operation,  which  consists  in  fusmg  it  with 
nitre,  asdireAedinthel'harmacopccia.  This  is  the  process 
nsually  adopted,  and  which  answers  best  for  removing  the 
more  oxidisable  metals.  It  may  be  conveniently  and 
euecewfully  applied  to  quantitiesoi'^the  metal  varying  from 
four  ounces  to  abound  by  means  of  a  gas  fumece.  The 
jMoceai,  bowewrrt  i»  ineuradeat  for  the  removal  of  copper 
and  silver;  and  It  ia  with  reference  especially  to  the 
former  of  these  that  the  principal  difficulty  is  experienced 
in  purifying  some  of  the  crude  bismuth  and  bismuth  ores 
of  commerce.  At  the  prt  sent  time  larj^e  quantities  of 
Australian  ore,  rich  in  copper,  are  waiiini;  the  discovery 
of  a  metliod  by  which  the  bismuth  it  contains  mav  be 
CLonomically  separated  ii>  a  stait  of  sufticient  purity  to 
admit  of  its  being  used  for  pharmaceutical  purposes. 
When  this  finestion  h.iw  bern  s.Ttisfactorily  sohcd,  there 
is  evcrv  reason  to  heheve  lliat  a  ^;reat  redudion  in  the 
price  of  the  metal  will  take  place.  In  the  meantime  we 
shall  ha\e  much  impure  bismuth  containing  copper, 
which,  although  applicable  for  one  of  the  purpose's  for 
which  bismuth  is  required, — namely,  the  preparation  of 
fusible  metal,— is  not  well  suited  fur  the  production  of 
the  compounds  of  bismuth  used  in  medicine.  Already 
the  attention  of  metallurgists  has  been  direfted  to  the 
importance  of  providing  a  supply  of  pniified  hismadi  for 
pharmaceuiistsi.  and  I  an  aseured  by  houeee  exteneiv^y 
engaged  in  tUe  biandi  of  metallurgy  that  bieroath,  ftee 
from  arsenic,  copper,  or  my  material  impurity,  may  now 
be  obtained  by  tlMse  who  are  willing  to  pay  the  price  for 
it.*  As  this  purified  bismuth  is  prep.nred  by  men  ac- 
customed to  such  operations  from  the  ores  which  yield 
it  onat  luadily,  it  will  he  ioand  the  most  economical  and 


lissnftbi 


bsiagst 
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best  course  for  those  who  require  pore  biuiuth  to  boy 
the  metal  in  die  jnirtfied  etate.  or  otherwise  it  will  be 
necessary,  in  applying  the  process  of  the  Pharmecopceia, 
to  use  crude  bismuth  which  is  free  from  copper  and  silver. 

With  reference  to  Liquur  Bhmtithl  t  i  Ainmouxd  C itriiii%, 
on  which  there  has  been  some  correspondence  in  the 
I'lidrinaciuticai  jnunuil,  it  may  hv  :  t;  t-  1  that,  if  the  con- 
ditions specified  in  the  Pharmacopcei.«  be  tulhlled.  that  is  to 
say,  ifthe  bismuth  employed  has  been  purilied  in  the  manner 
described,  and  Ifthe  purified  metal,  and  also  the  solution 
prepared  from  it,  answer  to  the  tests  as  given,  the  latter 
will  be  free  from  arsenic,  lead,  copper,  and  Mlver.  These 
are  the  impurities  most  likely  to  occur,  and  to  the 
removal  or  detedton  of  which  the  process  of  puriftcation 
and  the  tests  of  the  Pharmacopceia  are  direAed  ;  but  if  it 
were  the  objedt  of  a  manufadurer  to  introduce  other 
impurities  which  would  elude  dete^ion  by  the  tests  as 
given,  it  would  no  doubt  be  posaible  to  do  so.  I  have 
recently  met  with  two  initaacet  of  such  adulteration  in 
subnitrate  of  bismuth,  an  acconnt  of  which  will  be  found 
in  the  following  utidt^—FkarmutHtUal  youmaU 


NOTB  Oft 

A  NEW  ADULTERATION  OF  SUBNITRATE  OP 
BISMUTH. 
By  DX.  RBDWOOD. 

I  have  recently  had  occasion  to  examine  two  samples  of 
subnitrate  of  bismuth,  which  have  proved  to  be  adulterated 
to  a  great  extent,  by  the  admixture  of  a  substance  which 
none  of  the  tests  usually  applied  would  dete&.  These 
samples  were  sent  for  examination  by  wholeiate  druggists 
who  hed  been  led  to  suspea  that  they  were  not  genuine, 
but  «fho  were  peatly  surprised  to  leim  the  ezteot  aod 
nature  of  the  aoolterattoo. 

The  first  of  the  samples  was  sent  me  last  May.  It 
presented  the  usual  appearance  of  the  variety  of  subnitrate 
uf  bismuth  generally  met  with  in  commerce  in  the  form 
of  powder,  without  any  crystalline  character.  It  dissolved 
in  nitric  acid  with  a  slij;ht  evolutum  of  carbonic  acul 
gas,  and  this  had  caused  it  to  be  condemned  as  impure 
by  a  customer  to  whom  it  had  been  sent.  The  quantity 
of  carbonate  present  in  it  was,  however,  extreme!)'  small. 
In  other  respects  it  answered  to  the  Pharm.icopa-ia  tests, 
exceptinj;  that  the  solution  in  nitric  acid  a  precipi- 

tate witli  nitrate  of  silver  indicating  the  presence  of 
oxj'chloride.  This  is  so  frequently  met  with  in  com- 
mercial subnitrate  of  bismuth  that  its  detection  would  not 
have  excited  much  surprise.  Its  presence  is  excused  by 
manufadurers  on  the  ground  of  its  making  the  powder 
more  suitable  for  some  of  the  purposes  to  which  it  ia 
applied,  so  that  for  such  purposes  tne  powder  would  be 
unsaleable  if  it  did  not  contwo  any  chloride.  The 
chlorine  having  been  ettinated,  aod  the  equivalent 
quantity  of  oxychloride  calculated  tbereGKHn,  a  further 
examination  rendered  it  evident  that  there  was  something 
else  present  besides  subnitrate  of  bismuth.  The  residue 
left  after  calcination  was  in  excess  of  that  which  theory 
indicated  ;  and  this  residue  dissolved  in  nitric  acid,  mixed 
with  dilute  acetic  acid,  and  precipitated  with  sulpliuretted 
hydrogen,  gave  an  amount  of  sulphide  mv:ch  below  the 
theoretical  {[uantity.  The  cause  of  these  discrepancies 
was  found  in  the  tikrate,  which  yielded  abundant 
precipitate  of  phosphate  of  lime. 

While  I  was  enf^aged  in  this  investigation,  my  attention 
was  dirt(ftcd  to  a  paper  in  the  yournnl  dc  PhnrmacU  tt  de 
Chtmie  lot  la.n  March,  by  Mr.  Roussin,  in  which  be 
alludes  to  the  adulteration  of  subnitrate  of  bismuth  with 
phosphate  of  lime,  and  describes  a  very  simple  method  of 
detecting  it.  Mr.  Rottisin  says  that  in  one  case  he  found 
as  much  as  aS  per  cent  of  phosphate  of  lime  in  a  sample 
wblcb  pftsentM  the  wioal  appearance  w^aosweret^to^  ^ 
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the  ordinary  tests  of  subnitrate  of  bismuth.  His  process 
for  its  detedlion  and  estimation  is  as  I'ullows:  -Dissolve 
equal  quantities  of  the  subnitrate  and  ui' tartaric  acid  in 
nitric  acid  sligluly  diluted  with  water,  and  add  lo  this  a 
strong  solution  of  carbonate  of  potash  until  all  cttcrvc's- 
cence  has  ceased,  and  the  lic|ijid  is  rendered  slron^jly 
alkaline.  "  If  the  subnitrate  ol  bismuth  pure  tlic  liquid 
\i.il!  be  clear,  and  will  remain  so  even  after  it  h.-is  bicti 
boiled,  but  if  the  sample  of  subnitrate  submitted  to  the 
test  should  contain  phosphate  of  lime,  even  to  the  extent 
of  I  or  2  per  cent,  this  will  form  a  white  precipitate, 
which  will  not  dissol^-e  with  long-continued  boiling." 

In  applying  this  test,  it  is  important  to  observe  that  the 
phosphate  of  lime,  even  when  present  in  large  quantity. 
It  not  pfccipitated  in  the  first  instance  after  the  addition 
of  the  carbonate  of  potash,  but  its  precipitation  is  im- 
mediately effedied  by  boiling  the  solution.  From  the 
sample  to  which  I  have  already  referred  I  obtained  in 
tbia  wny  1 1  per  cent  of  phosphate  of  lime,  and  from 
another  aample,  wlii«li  came  from  a  different  source,  I 
haw«  mora  noently  obtained  no  leia  than  40  per  cent  of 
tbe  aamnndalieiaot. 

I  iwvc  feaaon  to  believe  that  botb  diew  aam^ea  warn 
of  foccign  mmvhiStim^Pkamaituikai  yoiumat. 


OS 

IODIDE  OF  SILICIUM  AND,  SILICMODOFORM. 
'  Br  M.  C.  FRIEDEL. 

In  their  very  intereatiof  article  on  the  aAion  of  chlor- 
hydric,  brombydric,  and  iodh]rdrie  adds  upon  silicium,* 
Messrs.  V/Bbi£t  and  BniFbave  described  a  ciystalline  ittb- 
stanee  of  amaranlliiiie  odioar,  fiiiible«  and  aohible  in  sul- 
pldde  of  carbon,  and  coBsideiod  by  them  to  he  iodhydnte 
of  iodide  of  siliciiBn.  Thnatndy  made  by  M.  Ladcnburg 
and  myself  of  the  aAion  of  dilorbydric  acid  on  tiUcram 
showed  that  it  was  composed  of  two  distinft  bodies — 
chloride  of  silicium,  SiC!4,  and  silicicliloroform,  SiHCIj — 
which  would  lead  to  the  supposition  that  the  iodised 
substance  obt.iined  by  MM.  Wohler  and  Buff,  consisted 
of  a  similar  combination.  This  supposition  I  propose  to 
verify. 

The  first  experiment,  in  which  the  dire(flions  yiven  in 
the  above  article  were  exafily  followed,  yielded  a  \iolet 
producl  manifestly  containinK  free  iodide.  It  was  dis- 
solved in  sulphide  of  carbon  and  shaken  up  with  metallic 
mercury ;  the  solution  was  discoloured,  and  there  remained, 
after  the  removal  of  the  sulphide  of  carbon  by  distillation, 
a  yellowish  liquid,  which  on  cooHng  became  a  crystalline 
mass,  nearly  white,  and  distilling  at  285*.  During  distilla- 
tion this  produdt  is  coloured  anew  by  the  liberation  of  a 
certain  quantity  of  iodine.  The  roseate  crystalline  sub- 
stance thus  obtained  fumes  in  the  air,  decomposes  in 
water,  and  dissolves  in  potash  with  evolution  of  hydro- 
gen. This  latter  quality  has  been  used  to  determine  its 
nature.  A  babble  of  thin  glass, containing  a  given  weight 
of  tlie  subaunce,  was  broken  in  a  receiver  inverted  over 
mercuiy,  and  containing  some  coUccentimetms  of  potash. 
Tlie  qttantlMr  of  favdrogen  Ous  liberated  is  too  small  to 
aene  with  HM.  Wlihter  and  BaiTs,  or  any  other  accepted 
femrala.  Considering  the  produAasa  mixture  of  iodide 
ofailldnn).  Sil4,  and  of  the  compound  SiHIj,  analogous 
to  ailicichloroform,  the  proportion  of  the  latter  is  petCMVed 
to  be  less  than  8  per  100.  The  estimation  01  silicinm 
conrirni^  this  conclusion,  by  ^'ivin^  fif;u res  similar  tO  tbOie 
which  correspond  with  iodide  of  silicium. 

The  proportion  of  the  hydrofjenised  compound  being  so 
sriiall,  one  could  scarcely  hope  to  scp.iriiie  it  in  such  a 
way  as  to  obtain  it  pure,  retainini;  at  the  same  time  the 
purity  of  the  iodide  of  silicium.  In  order  to  ascertain  its> 
qualities  and  compositioo  the  preferable  mode  is  to  prepare 


the  iodide  of  silicium  dirccl  and  in  the  absence  of 
hydrogen.  I  have  s-.ictceded  in  causing;  the  viiiu)ur  of 
iodine  to  pass  alony  witli  a  current  of  coni]ilctely  uu»;ci  ated 
carbonic  acid,  over  cryst.Tlliscd  iilicaim  heated  to  redness. 
I  If  tile  distillation  of  iodine  is  rapid,  or  if  tiie  silicium  ilocs 

I not  fill  the  tube,  the  prodiitt  obtained  is  mixed  with  luuch 
iodine.  I  his  has  led  tu  the  belief  tliat  iodide  of  silicium 
willnot  form  under  these  conditions.  If,  on  the  other  hand, 
I  caution  be  used,  and  a  tube  be  procured  of  sufli«.ient  lcn;;ih 
filled  with  silicium,  the  crystals  sublimed  in  the  cool  pan 
of  the  tube  vvill  be  white,  and  the  liquid  proceeding  from 
their  fusion  yellowish.  The  produ&  thus  obtained, 
purified  when  necessary  from  iodine  by  solution  in  sulphide 
of  carbon  and  agitation  with  mercur}*,  may  be  distilled  in 
a  current  of  carbonic  add  without  decomposition.  Not  so 
in  the  air,  where  its  vapour  on  being  heated  catches  firet 
and  burns  with  a  red  flame  emitting  much  iodine  vapour* 
The  produd  distilled  in  carbonic  acid  is  colottrlcsB  or 
slightly  yellowish.  Its  boiling  point  is  290",  and  at  lao'5* 
it  solidifies  and  crystallises  into  a  mass  having  a  wateied 
appearance  (moir^  wbicb  is  nearly  always  rose  coUmred* 
owing  to  a  sl^it  decomnosilioa  which  taiws  place  at  the 
moment  the  mb*  it  sealM.  In  tlioee  parts  of  the  vessel 
which  were  merefy  moistened  by  the  liquid,  dendrites  are 
formed  analogous  to  those  of  chlorhydrate  of  ammonium. 
The  crv-stalline  form  of  iodide  of  silicium  is  cubic,  and  it 
may  be  obtained  either  by  sublimation,  evaporation,  or 
refrigeration  of  its  solution,  in  small  rei;ular  nctatiedrons 
or  groups  of  octahedrons,  which  are  transparent,  colourless, 
and  incapable  of  action  cm  polarised  lif;ht. 

Iodide  of  silicium  decomposes  in  water  v^  ith  formation 
of  silica  and  iodhydric  acid,  without  liberation  ofhydrof^en 
or  precipitation  of  iodine.  1  his  reaction  sutlices  to  prove 
that  its  composition  i.'i  analogous  to  that  of  the  chloride, 
SiCl^.  It^  analysis  is  performed  by  breaking  in  a 
stoppered  tlask,  and  containing  dilute  ammonia,  a  glass 
bubble  filled  with  the  substance.  When  dccompo«ition 
ceases,  the  liquid  is  evaporated  in  the  same  flask  over  a 
water-bath,  a  current  of  air  being  passed  into  it  by  means 
of  an  aspirator,  and  the  liquid  produced  by  evgpoiallon 
condensed  in  a  cool  receiver.  Without  the  latter  pre- 
caution part  of  the  iodine  would  be  lost.  After  evapora- 
tion to  dryness,  the  residue  is  taken  up  by  the  condensed 
water,  Altered,  and  washed ;  and  in  order  to  obtain  the 
weight  of  the  silica,  it  is  merely  necessary  to  deduA  Irom 
the  weight  found,  that  of  the  bubble.  The  iodine  is  pre* 
cipitated  in  the  filtered  lUwtd.  Thus  fibres  am  found 
ai;rccing  with  the  ibrmvla  sil4.  PollowiQg  the  exeeOeot 
process  of  MM.  S(^tt<Claije  Deville  and  Trooett  the 
density  of  its  vapour  was  taken  in  mereuiial  vapour.  It  waa 
found  indispensable  to  fill  the  globe  with  carbonic  add, 
and  sundry  precautions  were  used  to  prevent  the  re- 
entrance  of  air.  At  the  close  of  the  experiment,  the  globe 
proved  to  contain  no  free  iodine.  The  number  obtained 
for  the  density  was  I9'i2.  The  theoretical  value  cones- 
ponding  with  the  formula  Sil4,  and  with  two  volumes  of 
vapour  is  i&'sO.  These  results  complete  the  analogy  of 
ioaide  of  silicium  with  the  chloride. 

Not  so  in  all  its  reactions.  If  absolute  alcohol  be 
allowed  to  fall  upon  iodide  of  silicium  drop  by  drop,  a 
quick  liberation  of  iodhydric  acid  ensties,  but  there  is  no 
formation  of  silicic  ether.  Iodide  of  ethyl  mixed  with 
alcohol  is  produced  on  distillation  if  four  molecules  of 
alcohol  be  employed  to  one  of  iodide,  and  a  spongy  mass  of 
sQica  fcmains  in  the  receiver. 

The  reaftion  is  explained  by  the  equation  - 

Sil,  +  2CjH60  =1  SiOj  +  2CaHjI  +  alH. 

Si7<Vi-iWo/orfM.— Iodide  of  uGcinm  being  thus  obtained 

rire,  the  hydroj(enised  hoijr  now  remained  to  be  isolated, 
believed  U  might  be  possible,  by  canting  iodhvdric  add 
to  aft  upon  silicium  in  the  pfetenoe  of  hymrofMi.  to 
augment  the  quamiiv  produced  ikom  Oc leadim  of  If  M. 
Wohler  and  Buff.  This  belief  bat  is  fhft  been  realised, 
and  although  the  proportion  obcalnel  is  ttill  small,  a 
sufiideat  qaanti^  of  the  new  componod  may  he  ptocoied 
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to  enable  i:s  to  determine  its  princip.il  properties:.  T.ittle 
drops  of  it  are  condensied  in  the  cwjI  end  of  the  tube  at 
the  same  time  as  the  iodide  of  silicium  ;  these  may  be 
partially  isolated  by  d^cantation.  A  <imall  quantify  of 
the  liquid  proriuct  v.  .is  also  nb'.nincd  distillinp  tlic 
crv«tal!ised  mass  iiiibucil  with  the  liquid,  and  after 
ti'iunis  [ipcr.itioiis  twenty  grammes  were  colieAed  nf  .1 
colourless  liquid  highly  refr^ve,  and  vety  dense,  boiling 
at  about  220",  and  uiown  by  analytia  to  panes*  the  com- 
position SiHl3. 

This  body  may  therefore  be  called  silict-iodo/orm  from 
it!  analogy  with  silicichloroform.  When  decomposed  by 
water  it  yields,  like  the  chlorine  compound,  a  white  sub 
Stance  which  liberates  hydrogen.  This  is  doubtless  no 
Other  than  the  siliciformic  anhydride,  whose  composition 
waa  made  known     M.  Ladenonrai  and  tnyielf^ 

Thedenv^  of  •lUci-iodofom  la  3*361  at  o,  and  3-314 
at  aoi*,  without  oofteAion  far  the  dilatation  of  gtata.  Its 
denaity  ia  almost  as  ereat  aa  that  of  tballie  alcdiol.  It 
majr  perhaps  be  slightly  diminished,  aa  tlie  prodttd  upon 
which  I  experimented  still  contains  traces  of  iodide  of 
Stlidnm.  As  the  extreme  stability  of  the  clilorlde  of 
siNcium  and  silicichloroform  is  not  shared  by  the  iodide  of 
silicitim  and  silici  indoform,  it  is  to  be  hoped  that,  by 
means  ct  thfse  latter,  new  cuinpounds  may  be  formed 
which  werr  unobtainable  by  employment  of  tho  cUoride. 
— (Comftcs  Rendtis,  Ixvii., 


ON  THB 

PRODUCTION  OF  CHLORINE  AND  OXYOEN. 
By  M.  A.  MALLST. 

I  had  occasion  last  year  to  call  the  atteation  of  the 

Academy  to  my  process  of  preparing  oxygen.  I  then 
pointed  out,  amonest  its  other  advantages,  the  possibility 
of  also  obtaining  cnlorine  by  the  simple  addition  o(  chlor- 
hydric  aod.  As  certain  novel,  or  but  slightly  known, 
readions  have  btoaght  this  process  into  some  note,  a  few 
explanationa  aie  necessary.  The  fixation  of  atmospheric 
oxygen  nponprotochloride  of  copper  allows  two  results  to 
cnaoe;  either  the  diseiieapenient  of  ox>-gen,  supposing 
the  desired  end  be  to  ednft  diat  gaa,  or  the  decomposition 
ofchlorhydik  add  and  liberation  of  chlon'ne,  should  the 
produAion  of  that  body  be  desired. 

The  absorption  of  oxygen  by  protochloride  of  copper  is 
spontaneous,  and  takes  pl.ice  at  the  <irdir..ir\  temperature 
in  a  few  hours,  provided  tlie  air  be  sutTicietitly  moist,  and 
especially  if  tlie  surfaces  be  renew  ed.  If  the  temperature 
b«  raised  the  .ibsorption  )s  n-.ore  rapid,  and  this  is  the 
most  important  pan  cjf  the  (|iie=;t;on,  fur  by  raising  the 
temper.ittire  to  between  100"  and  200'  or  even  higher,  in 
the  presence  (if  steain,  absMption  may  be  consiMntd  as 

almost  instantaneous. 

A  demonstration  of  this  niav  be  made  by  means  of  a 
balloon  containing  some  grammes  of  protochloride  of 
copper,  and  communicating  with  a  graduated  receiver. 
The  balloon  is  then  heated,  and  by  means  of  a  sttitable 
arrangement  several  dro^  of  water  are  InjeAed  Upon  the 
substance  without  allowing  any  communication  with  the 
exterior  air ;  absorption  takes  place  immediately,  and  the 
water  rises  in  the  receiver.  By  restoring  the  apparatus 
to  ita  oiieinai  temperature  and  pressure,  the  oxygen  will 
prove  to  be  completely  absorbed  pravUcd  the  substance 
should  have  been  suitably  proportiooei.  TbtM  tbe  proto- 
chloride of  copper  may  be  rcoxidued  in  a  fnr  aiinutds  at 
a  tefflueiatnre  dilfcritte  but  slightly  from  that  required  for ' 
deoxioation,  a  Un&  which  is  of  great  industrid  importance 
with  regard  to  continuity  of  operation. 

If  upon  protochloride  of  copper,  heated  to  100^  or  200'. 
commercial  chlorhydric  acid  be  slov.-Iy  dropped,  stc.im 
alone  will  be  disengaged,  and  stippo;  :;i!:  i!;^-  addition  of 
acid  to  be  slow  enough,  and  the  access  uf  Air  and  renewal  of 

sniJace  sufficient,  the  odour  of  chlor^iic  acid  win  be 


f  scarcely  perceptible,  .ind  the  whole  protochloride  will 

i transform  into  anhydrous  bichloride,  CuCI,  which,  when 
heated  in  a  close  vessel,  instantly  disengages  chlorine. 
The  sin-.ultaneous  absorption  of  oxyffcn  and  chlorhydric 
acid  is  an  import.mt  fact  and  interesting;  to  know,  bccauic 
'.  tbe  extr.iction  of  tlie  chlorine  from  the  acid  takes  place  in 
th;s  ca^.r  bv  means  of  the  atm.(<sphcrie  air,  and  m  an 
absoiuteiy  direct  manner.  With  g.isroiis  chlorhs  dric  arid 
the  action  is  the  same,  in  fadl  better,  provided  the  3c:J 
gas  contain,  as  is  always  the  case,  a  certain  quantity  of 
steam,  and  that  the  accession  of  air  be  sufficient. 

The  presence  of  water  is  necessar>'  to  the  absorption  of 
oxygen  by  protochloride  of  copper. 

Oxidation  and  chlorinatton  take  place  very  qtaickly  at 
high  temperatures,  but  the  great  advantage  is  that  they 
yield  dry  produ^,  which  is  Tei]{r  convenient*  inasmuch  as 
steam  is  frequently  a  source  of  inconvenience  and  alten- 
tion  of  apparatus. 

The  retorts  •whida  I  employ  are  rotatory,  and  serve 
either  for  decomposition  or  vivification ;  they  are  made  of 
cast  iron,  and  a  simple  refraftory  coating  in  the  interior 
ctTedually  preserves  the  metal  from  dcstradion.  The 
reaiflions  described  have  been  demon  stilted  upon 
quantities  of  matter  lar^'c  enouj^h  to  produce,  after  each 
opciation,  se\eral  cubic  metres  of  ox_\^-en  or  thlor'.ne. 
I'rom  a  manufacturing;  point  of  view,  it  m.ay  be  considered 
that  100  k;lo<;ramnies  01  piutocliloride  of  copper,  mingled 
with  sulBcK-nt  inert  matter  to  facilitate  manipulation,  will 
prod'.ice  pr.ii^tically  from  three  to  three  and  a  half  cubic 
metres  of  oxyf;en,  or  from  six  to  Seven  cubic  metres  of 
chlorine.  As  four  or  iive  operations  at  least  may  be  per- 
formed in  twenty-four  liours.  it  is  plain  that  100  kilo- 
grammes of  substance  will  produce  from  fifteen  to  eighteen 
cubic  metres  of  oxygen,  or  from  200  to  300 1 " 
of  chloride  of  lime,  in  twenty-four  hours. 

The  price  of  the  raw  material  does  not  exceed 
franc  the  kilogramme,  and  the  loss  is  ascertained  by  ea* 
pcrience  to  be  always  very  small ;  this  is  eaiHj  under- 
stood as  tbe  substance  does  not  leave  tbe  reioct,  hit 
undergoes  all  the  proetsset  widiin  k^Comfhs  Jbinhri 
ixvi^349.) 


ON  TH£  BLEACHING  OF  PALM  OIL. 
By  M,  BNGBLBARDT. 


M.  r.soF.i.HAKriT,  of  r^eipzic,  JT-  in  the  following 
manner  the  blanching  of  palm  oil  by  means  of  bichromate 
of  potash  and  chlorhydric  acid 

A  given  quantity  of  palm  oil  is  placed  in  an  iron  pot, 
heated  to  about  62  C,  and  allowed  to  stand  all  nijjht. 
The  next  day  it  is  poured  into  a  clean  vessel  and  cooled 
to  40  or  37'  C.  Meanwhile  .1  certain  quantity  of  water, 
say  for  instance  45  kilo^mmesof  watcrto  1,000  of  palm 
oil,  is  set  to  boil  ;  in  it  arc  dissolved  15  kilogrammes  of 
bichromate  of  poush,  and  when  the  solution  has  cooled 
a  little,  60  kilogrammes  of  chlorhydric  acid  are  added. 
This  mixture  is  then  poured  into  the  palm  oil,  which  most 
be  quicUy  Sthved,  and  in  about  five  minutes  it  will 
assume  a  sombre  green  colour  from  the  reducing  a^on 
of  the  combination  of  the  chromate  wMi  the  chlorhydric 
acid.  ^  continuing  to  stir,  tbe  separation  of  tbe  oxide 
of  cbraminin  is  com^ted,  and  the  oil  gradually  clarifies 
and  becooies  at  last  quite  limpid.  In  aider  to  vender  it 
quite  wUto  it  is  now  obHj  necessary  to  wash  it  in  waim 
water;  if^  hownver,  k  shoidd  not  appear  quite  colouileas« 
the  opieration  must  be  repeated  win  0-23  kilogrammes  of 
red  chromate  and  i  kilogramme  of  chlorhydric  add. 
This  method  is  quick,  free  from  danger,  and  produces 
very  good  results.  The  author  declares  that  tbe  new 
methods  in  which  cither  gaseous  chlorine,  chloride  of 
lime,  or  a  mixture  of  chlorhydric  acid  with  p^t^  nMi  cf 
manganese  are  proposed,  are  much  inferior  to  the  above 
praceas.F— {ZNsfwr'c  FsfylwMcfilft  jMirMQ. 
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TRANSFORMATION  OF  THI-  AROMATIC  MONA- 
MIN£S  INTO  ACIDS  RICH  UK  IN  CARBON.* 

til.  MENAPHTYLAMINE.  * 

Br  A.  W.  HOPUAKN.  Lt.D^  P.B.S. 

The.  iiansformation  nf  n.i,  ii.u.nc  intc  its  carboxylic  acid 
suggests  the  existence  of  i  iarge  number  of  compounds 
which  the  progress  of  science  cunnot  fail  to  realise.  It  is 
not  my  intention  to  examine  in  detail  th)s  gtoup  of  sub- 
Stances,  the  composition  and  e\en  the  properties  of  which 
are  sufficiently  indicated  by  theory.  There  are,  neverthe- 
less, several  terms  of  this  series  which  I  must  not  leave 
unprepared  whilst  cnt;a£;ed  with  this  question.  These  are 
the  aldehyde,  the  alcohol,  and  the  munamine  of  the 
■eries. 

My  first  attempts  to  produce  the  aromatic  monamine 
were  anything  but  successful.  Cyanide  of  luphtyl,  when 
left  in  contact  with  zinc  imd  sulphuric  acid,  even  for 
KfckSt  was  found  to  yield  bat  trifling  quantities  of 
menaphtyiamine.  The  pester  portion  of  the  oittile  wan 
left  oBcliinged,  tirhile  more  or  less,  bv  the  ebionition  of 
tke  dements  of  water,  was  converted  into  menaphtoxyl- 
■midCt  and  even  {ato  menaphtoxylic  acid.  A  riii^t  modi- 
licttioB,  however,  of  the  pfoeeia  m«ally  adopted  has 
icmoved  tbeac  difficultiei. 

It  is  well  known  that  M.  Mendiu:;,  after  he  had 
discovered  the  remarkable  property  possessed  by  nitrites  of 
fixing  two  molecules  of  hydrogen,  has  submitted  also  the 
amides  to  the  aAion  of  hydrogen  m  l  oitiUticnr  imieendi, 
in  the  hopes  of  replacing  their  oxygen  1  '  !i  ca,  and 
of  producing  also  in  this  manner  the  primary  monomines. 
These  experiments  have  not  been  successful.  In  the 
presence  of  the  difficultics  attending  the  preparation  of 
menaphtylamine,the  idea  suggested  itselfof  trying  whether 
the  sulphufptled  amidr  of  the  scries  into  which  the  nitrilc 
is  so  easily  transformed  would  not  be  more  re.ulily 
attacked  by  nascent  hydrot^cn  than  t!ie  nitrilc  it.-.cit'.  The 
result  thi'-  experiment  \\  .is  highl  v  satisfaaory.  t  )n  sub- 
mitting an  alcoholic  solution  of  mcnaphtothiamidc  to  th^ 
afiion  of  zinc  and  hydrochloric  acid,  torrents  of  sulphu- 
retted hvdrogen  are  at  once  evolved.  The  addition  of 
zinc  and  hydrochloric  acid,  and  sometimes  also  of  a  little 
alcohol,  is  continued,  until,  after  a  day  or  two,  the  dis- 
engagement of  sulphuretted  hydfOgeA  almost  ceases. 
TIm  liquid  is  now  mixed  with  concentrated  aoda  until  the 
precipitate  of  hydrate  of  zinc,  which  is  formed  in  the  com- 
menceoient*  i«  rcdtsiolved.  An  oily  layer,  ^ntaining 
n« A  aoda  and  akohot,  ia  teeo  to  aepvate  and  to  coile^l 
«a  tbo  mrface  of  the  agoeoua  aolation.  Thia  laver  is 
temoved  and  heated  in. the  water-bath  until  the  alcohol 
is  volatilised.  An  aqueous  liquid  is  thus  produced,  on 
which  a  yellow  oil  Is  floating.  The  latter  >s  principally 
menaphtyhiii.ii-.e,  wliich  :s  still  mixed  with  a  small 
quantity  of  c}  anidi:  of  n,iphtj  I  regenerated  from  the  thio- 
compound.  The  oil  is  treated  w;ih  dilute  hydrochloric 
acid,  the  hydrochloric  liquid  separated  by  filtration  from 
the  cyanide,  and  decomposed  by  hydrate  of  lodium,  when 
the  ha<;e  separates  in  a  st.itc  of  purity. 

Menaphtylamine  is  a  very  caufitic  liquid,  boiling 
between  ago"  and  -'93  ■  I'rcfihly  distilled  it  is  colourlp'?'!, 
but  soon  acqeircs  a  vcllow  tint.  It  altracls  carbonic  acid 
with  such  avidity  that  it  is  impos'-iblc  to  pour  it  from  one 
ves.iel  into  another  without  a  pellicle  of  the  difficultly 
sohtble  carbonate  being  formed  on  its  surface. 

T  he  composition  of  the  base  was  sufficiently  indicated 
by  t  heory ;  it  appeared,  nevertbelcat,  desirable  19  establish 
it  e  xperimentally  by  the  analyses  of  the  hydtoci^ofate and 
the  platinum  salt. 

The  hydrochlorate  crystallises  with  the  greatest  facility 
in  dafficnlUy  solnhl*  needles,  containing— 

C„"  - 
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The  yellow  crystalline  precipitate  which  is  formed  by 
the  addition  of  perchloride  of  platinum  to  the  hydrochlorate 
has  the  composition 

CiiHj^NjPtCle  =  a  [(C„H9)H,N,HC1]  .PtCl^. 

The  transfonnation  of  the  thio-compound  into  menaph- 
tylamine ia  thus  seen  simply  to  consist  in  the  sub- 
stitution of  two  atoms  of  hydfogen  for  one  atom  of 
sulphur : — 

CuH„NS+2HHsCuHi,N+HaS. 

I  have  but  little  to  say  about  the  properties  of  neauh- 
tylamioe;  aevertheleWi  the  CKtoDMlnaiy  oi^bIEbb 
tendencies  of  its  salts  deaeive  to  be  mentioned.  Tlie  tvl- 
phateand  nitrate  are  likewise  difficultly  soluble;  the  latter 
crystallises  in  splendid  nitre-like  prisms.  In  contaA  with 
bisulphide  of  carbon,  menaphtylamine  solidifies  at  once  to 
a  cr>-stalline  mass.  When  treated  with  alcoholic  soda  and 
chloroform,  it  is  converted  into  the  terribly  •smelling  formo- 
rnenaphtylnitrile,  which  I  pcopose  to  csamioo  somewhut 
mure  in  detail. 

I  have  also  prepared  ben/ylamine,  starting  from  thio- 
benyaniiile  instead  of  bcnionitrile.  The  experiment  is,  of 
course,  likewise  successful — the  advantage,  however,  less 
conspicuinis — sitice  benzonitrile  fixes  hydrogen  with  far 
greater  facility  than  the  cyanide  of  naphtyl. 

Lie  this,  however,  as  it  may,  the  facifsty  with  which 
hydrogen  ni  conditintu-  iiaicoidi  acts  upon  .sulphur-com- 
pounds deser\'es  to  be  noticed.  1  propus.e  to  examine,  in 
the  dirc<flion  indicated  by  the  above  experiments,  some  of 
the  more  important  sulphur-compounds,  more  especially 
the  thio-acids  of  the  fatty  and  aromatic  scries,  and  the 
two  groups  of  aulpho-cyanic  ethers.  The  investigation 
of  tlw  latter,  indeed,  has  already  furnished  ne  lesnlts  of 
great  neatness  and  precision. 

In  conclusion,  I  must  not  leave  unmentioncd  that,  since 
my  hrst  communication  on  the  menaphtan  series,  I  have 
had  an  opportunity  of  removing  the  all|^t  dottbti  rcspeft- 
ing  the  identity  of  the  acid  obtained  by  the  afiieii  of 
oxalic  acid  upon  naphtylamine  with  that  practuvd  by 
treating  a  naphtaltn-sulj^te  with  cyanide  of  patasuua. 
M.  V.  Merz  had  found  the  fusing-pomt  of  the  latter  acid 
to  be  140',  whilst  for  the  former  I  had  observed  the  fusing- 
point  i6o'\  M,  O.  Olshausen  has  since  prepared,  in  my 
laboratory,  a  rjiiantity  rf  ryanidi-  of  naphty  l,  according  to 
Mei/"s  process.  The  acid  obtained  from  this  cyanide,  by 
treatment  with  an  alkali  thrice  rccrystallised  and  finally 
purified  by  distillation,  was  likewise  found  to  fuse  exactly 
at  lii'i'.  Minaphtoxylamide,  procured  from  th.e  same 
sriurce.  exl.ibited  the  I'li- ir»£»-point  203*, w  hile  thecompound 
I  had  fnrmerlv  examined  fuM-d  at  J04  ' .     The  identity  of 

the  acids  obtained  by  the  two  processes  is  thus  satis- 
faOorily  established. 


•  itsadbsfoa  the  Koyal  C«citty«  June  rttb,  iSM. 
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PREPARATION  OF  URIC  ACID  FROM  PERUVIAN 
OUAKO. 
Br  OR^  Jt^  LlLS  LOW£. 

To  prepare  uric  acid  from  Peruvian  guano  in  largo 
quantities  the  following  method  is  preferable: — Tal  i- 
ecjual  weights  nf  common  sulphuric  acid  and  Pciu\ian 
guano;  heat  the  sulphuric  .acid  in  a  porcelain  capsule  by 
neansof  a  water-bath,  and  <idd  to  it  little  by  little  the 
gnano,  previously  pounded  and  dried  at  100*  C,  stirring 
well  umh  a  glass  rod;  When  large  quantities  are  used, 
the  neoessity  of  intndnctog  tbe  guano  very  gcadually  is 
all  the  greater,  as  the  aocfiice  of  the  mixture  is  corered 
with  froth,  and  a  liberation  of  mttch  carbonic  and  chlor* 
hydric  gas  occurs,  which  will  cause  the  mixture  lo  run 
over  unless  the  top  of  the  capsule  present  a  wide  empty 
space.  The  strong  exhalations  of  chlorhydric  gas  con- 
upon  tUs  praocse  afo  so  ttoplcnsant  thatf  where 

«r  lhitssbtlaBMik,ky  uriwriat  fPrae,  R07.  Ssd 
'  to  bs  S44«,  Issisad  tttiof^  W.  H. 
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operations  arc  on  a  large  scale,  it  is  advisable  to  arrange 
the  Imboratory  so  as  to  facilitate  their  escape  to  the 
exterior.  As  long  as  thf^e  exh.itr.tions  continae,  the 
pacty  compound  thus  obtaimi:!  should  remain  in  the 
water-bath  ;  bat  when  the  odour  has  become  faint  and 
the  mass  appears  thoroughly  homogeneous,  it  must  be 
diluted  with  ten  or  twelve  tinee  it>  qaantitv  of  distilled 
water.  The  yellow  precipitate  which  taen  falls  is  allowed 
to  settle  In  a  large  vessel,  the  supernatant  liquid  is  de< 
canted,  and  the  precipitate  well  washed  by  agitation  with 
plen^  of  pore  water.  It  is  then  placed  vigan  a  good  and 
easily  penneaUe  filtering  paper,  upon  which  it  is  again 
washed  with  cold  water  antil  the  ^eater  part  of  the 
sulphuric  acid  has  been  removed.  This  precipitate  is  now 
boiled  in  .1  wt-a';  .ilkiilir.c  sntiitiijn  in  small  portions  at  a 
time,  producing  a  liQutd  wiucj;  is  filtercJ,  and  receives  an 
addition  of  dilute  chlorhydric  acid  which  prfcipitntcs  the 
unc  acid  in  the  form  of  a  ycllnw  t;l(;uJ,  whith  quickly 
thickens  and  falls  in  a  crystalline  j ouder.  When  this 
point  has  been  reached,  and  the  hquid  has  cooled,  the 
acid  is  colle^ed  on  a  filter,  washed,  and  dried.  If 
it  be  desirable  tf>  removp  the  vcHow  colour  which  remains 
it  will  only  he  necessary'  to  iic.il  it  ai',.i;ii  in  a  \vater-bath 
with  its  own  \i,ei;;ht  <;f  common  s;ilphi:ric  aci:l,  and  repeat 
the  process  ahove  dcscrihcd.  I'requently  after  the  second 
solution  of  the  uric  acid,  the  warm  mixture  will  take  the 
form  of  a  crystalline  mass  composed  of  sulphuric  and 
uric  acids.  When  examined  with  the  microscope  the 
crude  acid  appears  to  be  an  homogeneous  mass,  burns 
without  residuum  and  contains  only  traces  of  guanine, 
which  may  be  perceived  by  boiling  the  mass  in  chlorhydric 
acid.  In  thus  purifying  the  crude  uric  acid  by  a  second 
solntion  in  sulphuric  aad,  care  must  b«  taken  to  .idd  only 
thequantity  of  water  necessaty  to  deposit  the  uric  acid,  and 
that  very  gradually,  as  an  excess  of  water  alway*  com- 
nwnicated  a  yeriow  colour  to  this  acid,  and  the  matter 
which  causes  \i  appears  to  he  more  solnble  in  concentrated 
than  in  (Hlnte  sttlphnrie  add. 

The  modes  of  parilication  proposed  by  MM.  WShler 
and  Heintz  have  had  equal  success  with  the  crut^e  add 
obuined  by  the  process  above  described;  M.  I-ieintz's 
especially  was  successful  in  thefiTIt  opeiatioo.— (yearna/ 
/fir  I'raktiicht  Chcm'tt), 


ON  FOOD.* 
By  DK.  LETHEBV,  MJi.  M.B.,  ftc. 


Varieties  of  Food—their  Clitinual  and  Composition  Nutri- 
tive Voliie. 

The  economy  of  food,  in  its  fullest  signilTcation,  is  a 
matter  of  national  importance  {  for  the  political  inilaence 
of  a  nation  ia  aa  much  dependent  npon  the  muaeular 
stren^b  of  the  people  as  upon  their  intelligence  and  com* 
mercial  industry ;  and  this  atren|^  i«  wholly  leGmhie  to 
a  right  use  and  proper  distribotion  of  food. 

We  perceive  this  not  merely  in  the  calamities  of  aAual 
want,  as  in  the  fevers  of  famine,  but  also  in  the  less  pro- 
minent, but  equally  significant,  decline  01*  health  in  times 
of  partial  distress,  when  the  vigour  andenerfjy  of  the  poorer 
part  of  the  in  pul.ition  are  so  reduced  as  to  lay  tlieni  open 
to  disease.  In  faci,  the  experience  of  our  piiblic  tiospitals 
too  often  elicits  the  f;:Ct  that  the  wasted  power  or  the 
patient  has  been  the  advent  of  incurable  disease.  Nor  is 
this  all;  for  as  Mr.  Simon  observes — "Long  before  in- 
sufficiency of  diet  is  a  matter  of  hygienic  concern  ;  lonp 
fcefure  the  physiologist  would  think  of  counting  the  grains 
of  nitroi;en  .ind  carbon  which  intervene  between  life  and 
starvation,  t!ie  luju.sehold  will  have  been  utterly  destitute 
of  matcri.'ii  comfort;  clothing  and  fuel  will  have  been 
scantier  than  food  ;  against  inclemencies  of  weather  there 
will  have  been  no  adequate  protedion  ;  dwelling-space 

*  The  CMtor  Lectures,  delivered  bcfuro  tbc  Society  oi  Arts. 


will  have  been  stinted  to  the  degree  in  which  over* 
crowding  produces  or  increases  disease ;  the  home  wilt  be 
where  shelter  can  be  cheapest  bought,  where  sanitary 
appliances  are  least  considered,  and  where  cleanliness  ii 
almost  impossible."  And  all  this  distress  falls  heaviest 
upon  those  who  are  least  able  to  bear  it — the  mother  sad 
her  children  ;  for  tbo  father,  to  be  able  to  worit,  even 
lightly,  must  eat,  and  thus  the  others  are  the  iarpst 
sufferers.  Bad,  however,  as  the  Immediate  coaaeqacnoes 
are,  they  arc  nothing  in  comparison  to  the  remote  tbs 
sickly  raee  that  comes  of  want. 

In  examining,  thetefore,  this  question  of  the  economy 
of  food,  we  must  not  only  look  at  the  nutritive  value  of 
different  articles  of  diet,  but  we  must  also  consider  how 
food  can  be  best  distributed  and  utilised. 

To-day  we  will  investigate  the  principal  vartcuii  J 
food,  and  ascertain  their  peculiar  qualities  and  dietetic*! 
values.  I"or  this  purpose  it  will  be  necessary  to  lu\e 
some  standard  I'or  comparison,  but  this  is  avowedly  a 
dillicult  mailer;  for  if  wc  compare  foods  according  to  the 
proportions  of  their  principal  constituents — viz.,  albumi- 
nous  matter"!,  starchy,  sacctiarinc,  and  saline  -we  shall 
find  that  the  relative  quantities  vary  to  such  a  degree  as 
to  make  the  comparison  almost  useles.s  :  and  if  wc  tlx  our 
attention  on  one  of  these  consiituenis  -tlie  nitrogenous, 
for  example — and  make  it  the  exponent  of  nutritive  value, 
we  get  into  the  difficulty  of  either  overloading  the  equi- 
valent with  a  large  amount  of  carbonaceous  material,  or 
of  havin;^  it  deficient  therein.  If,  for  instance,  we  desire 
to  know  the  quantities  of  different  foods  which  would 
furnish  the  1,200  grains  of  nitrogenous  matter  required  by 
a  man  in  his  daily  diet,  we  should  lind  that  the  folUmiag 
are  the  proportions:— 

TAKi.r.  I. 

rro^ortions  of  Different  Foods  Required  to  Yield  l.joo 
Gnrnu  of  Nitregenous  Matter. 

Craini. 

Skim  cheese  2,681  — 

Lean  meat   6»SI7 

White  fish        ..  6.690.  — 

Fat  meat    9,231  — 

Tat  bacon   13.6316  — 

Bread   »4«8lS  — 

Kicc     ..  ..      19,048  — 

New  milk  29,268  — 

PoUtoes    ..    ..  57.H3  — 

Paiaaipa  or  tunipt       100,000  — 
Beer  or  porter  . .    . .  t,300.ooo  — 
In  this  manner  tables  ha\  c  been  construded  of  tbe 
nutritive  values  of  food,  and  I  show  you  one  of  timn. 

Tahib  II. 

Nutritive  rqulvaL-nls — ca!,  u!i}t,-J  ntiording  to  the  ntitoinils 
of  Nitrogen  in  the  Dr^  itubstaiuis  ;  Hutuau  iiilk  bciug 

nas— 
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PouBda. 
o*4 
019 
ro 

*7 

r. 

171-4 


Rice    . .    , . 

Potatoes 

Maize 

Rye     ..  .. 
Radish 
Wheat..  .. 
Bailey  •  • 

Human  milk 

Cow's  milk. . 

Yolk  of  egg. . 

Olrsters 

Cheese 

Eel  .... 

Mussel 

Ox-liver 

Pigeon 

.Mutton  .. 

Salmon     . . 


81 

84 
loo 
106 
106 
119 
"3 


AKIMAL. 


100 

305 
305 
331 
434 
528 

570 
756 

773 
776 


Oats  . .  . . 
W  hite  bread 
IJlack  bread 
Peas  . . 
Lentils 
Haricots  . . 
Beans..  .. 

Lamb , 

While  of  ri;t;  ^45 


138 
142 
1&6 
239 
276 
a83 
320 

8S3 


Lobster 
Skate  ., 
Veal  . . 
Heef  . . 
Potk  .. 
Turbot 
Ham  .. 
Heiring 


^39 
859 
873 

NSO 

S9S 
910 

V4 
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I  hare!!;.  [ir  cJ  nay  that  comparisons  of  this  description 
are  of  little  practical  value,  for  they  furnish  no  indication 
of  the  di^jestivc  labour  required  to  utilise  the  produi;H  ; 
betides  which  we  are  far  from  being  assured,  at  the  pre- 
sent time,  that  the  nitng^ouK  deneati  Af  mr  fcodt  are 
the  roo«  important. 

In  framing,  therefore,  a  table  of  alimentary  equivalents, 
remrd  must  be  paid  to  all  tb«  constitucnM,  This  I  have 
CBdeMomed  to  cxpiMS  io  Table  No.  3,  wheida  I  have 


ihown  the  per  cent  of  nitroi^enous  and  c.irbonnccous 
matter,  and  the  proportions  of  the  iattcr  to  one  of  the 
fcriner  ;  bat  here  again  the  aiflual  value  of  the  <;cv(  ral 
c.irhonaceous  compounds  is  vtry  different  ;  for,  akhou;;h 
the  fattening,'  and  respiratory  powers  of  starch, gum, !>\ii;ar, 
and  pedin,  ma^  be  nearly  the  same,  yet  the  power  of  fat 
is  about  2-5  times  as  great  as  that  of  sugar ;  and  this 
must  be  considered,  imspedjve  of  other  funOions  of  fat, 
{n  estiaiating  the  valve  of  cacboaaoeoaB  food. 


TABLE  III.-NUTRITIVE  VALUES  OF  FOOD. 

Wama.  ALBViiaM,  Svaaeil,    Strnaa.      Fat.     Salts.  Total  Paa  Csirr. 
tm.  tit. 

KicragB'  Csibsiu- 


i 


Whaatfloitf   15 

Barlty  meal   15 

Oatmeal      »»  15 

R]re  meal   15 

ladian  meal  . .  14 

Wee    13 

P""   IJ 

Arrow  root         . .   l8 

Potatoes       ..       ,   75 

Carrots   ,, 

Parsnips  8a 

Turnips            ,«                 «,  ^ 

Sugar   5 

Treacle   ..       ..  t$ 

New  milk                                  '  86 

Cream   66 

Skim  miJk  88 

Buttermilk   88 

Cheddar  ebeeie     ..              .,  36 

Skim  do.  ..     '  44 

Lean  beef  7a 

Fat  do.  51 

Leanmutlen..   7a 

Fat  do   «a 

Veal   ^ 

S*POtk   39 

Oneti  hicMi   24 

iM<ddo>r>  15 

5«    74 

Tnpe    08 

Poultry    74 

White  tsh    78 

Eel*   75 

Salmon   ..               .,       ..  77 

Entire  egg    ..                ,.  74 

V  h  u    if  do.      *.                  „  78 

^'olk  oi  do.    ..  ja 

Butter  an  1  tats  ..  1} 

Beer  and  porter  91 


iv8 
6-3 

13*6 

80 
ii-i 

6j 
t3<o 

a'l 

1*1 

1*2 


47-4 
«j 
694 

584 
695 
647 
79- r 

554 
820 
i|'8 

5-« 


4.,  — 

*7  - 

4-0  — 

4'X  — 

28-4  — 

44*8  — 

— 

14*8  — 

i«-3  — 

ia'4  — 

16*5  — 

9-8  - 

13  = 

i8'g  — 

ij-2  — 

2fO  — 

i8-i  — 

9-9  — 

16-f  — 

^•o  — 

20*4  — 

i6-o  — 

©•I  — 


y« 

4-  i 
4'» 
5'4 
37 
0-4 

0"4 

3'« 
61 

5-  8 
a'l 

95*0 
77-0 
S*a 
a-8 

5*4 

6-  4 


r6 
a^o 
a-4 

5'« 
a'o 
8-1 
07 
vt 

.o'a 
0^2 
o-s 


39 
0*7 

ai'i 

6-3 
3« 
a9-8 

.  4*9 
31-1 
15-8 

^•9 
OS'S 

73-3 
4'« 
16*4 

3« 
2*9 
Jj-8 

5*5 
»o'5 


—  30*7 

—  83*0 
8.7  - 


2-3 
17 
a'o 
3*0 
1*8 
17 

— 
07 
1*0 

I'D 

o<6 


0^8 
I'S 
08 

0-  8 
4*5 
4*9 
51 

4"4 

4-8 

3-5 
47 
«'3 
s'a 

3"» 
a'4 
I'a 

I'O 

i'3 
»-4 

>-5 

1-  6 

»-3 
a'o 


8-1 
10*8 
6*3 

12*6 

8'0 
ii'i 

6-3 
23-0 

a** 

«'3 
I'l 
1*3 


4> 

a7 

4^ 
4-' 
28'4 
44-8 
I9'3 
14-8 
i8'3 
t2'4 

i6*s 
9^ 

II 
18-9 
ty^ 
21*0 

181 

99 
i6-i 
140 
20-4 
i6'o 

'  O'l 


$r6 
72-5 
767 
694 
75-a 

732 
802 
S9'0 
8J-0 

22- • 
>47 

159 
72 

950 

770 
91 

295 
r* 
r» 

31-1 

3*6 
29*8 

4*9 
3fi 
i5'8 

48'9 
<i6-8 

73*3 

16-4 

3X 
29 
»3« 

5"5 
10-5 

307 
830 

87 


"si 

^  O  D 
** 

6*7 

t2'2 
55 
9*4 

66 

127 

io'6 
"•3 

US 
6.0 


22 
10-9 

»*8 

»7 
I'l 

O'f 
0'2 
2-0 
03 

*'3 

I'O. 

5*0 
94 
8-3 

f3 
o-t 
02 
>4 
.  03 
07 

19 

870 


Another  method  of  drtL-riT.inini:;  the  values  of  food  is 
by  estimating  the  propoitiODs  of  nitrogen  and  carbon  in 
them,  and  companag  tkaoftwith  the  propoFtloos raqnired 
in  a  standard  diet. 

Judging  from  the  mininram  quantities  of  feed  which  an 
ordinary  individual  ia  capable  of  eaiatiag  on  without 
suiieriag  io  health,  it  vould  seem  that  about  4,100  grains 
of  carbon,  and  190  grains  of  nitrogen,  are  required  in  his 
daily  diet.  These  proportions  have  been  determined 
bam  a  laige  aoaaber  of  ohKrvatioiis,  as  bjr  those  of  Dr. 
LjfOd  Playlair.  io  hia  iiM«ir'.e>  lato  the  dietaries  of 
he^phiila,  ftjaaeis,  and  weolMaaJa,  and  Igr  those  of  Dr. 
Bdsraid  Smith,  in  hia  eaaaibiatioa  of  the  amounts  of  food 
which  the  Laacaahoc  operatic  es  were  capable  of  living 
on  darioe  the  cottiM  iainine,  and  also  by  his  inqairiea 
iaio  the  aetariat  «C  iit'door  taboviws.  llie  pnqiortioiM 


whidi  Dr.  Smith  gives  as  a  famine  or  haicty  luataiitiag 

diet,  are  the  following: — 

Csfben  (gniMl.  Ntttegen  (gnUns). 
Adult  waaan  ......  3,900      . .  180 

Adult  man   4,300  200 

Aven^  adult  4,100  190 

These  proportions  are  contained  in  2  lbs.,  and  in  3  Ibt. 
3  02.  of  Mead;  and  they  closely  accord  with  another  set 
of  faAs  derived  fnmi  an  examination  of  the  amounts  of 
carbon  and  oitvoaen  exhaled  and  aecreted  from  the  body 
during  health  andidlenets. 

TaluoE  these  numbers,  therefore,  as  the  exponents  of 
the  outntive  values  of  food,  we  arc  able  to  oonstnft  the 
feilowfog  table 
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TABLE  XV.— NUTRITIVE  VALUES  OF 


Cftrbon.  Nitrngr:-.. 


split  peas   2730 

Indian  meal               ..       ..       ..       ..  2800 

Barley  meal                                              . .  2730 

Rye  meal  ..    2660 

Seconds  flour                           ,,  2660 

Oatmeal                                              ..  2800 

Bakers'  bread   1995 

Pearl  bwlqr               ..       ..               •.  2660 

Rice                                             ..  2730 

Potatoes                  ,.      ,   770 

Turnips    338 

Green  vegetsUM   420 

Carrot*    385 

Pamntps  ..      ..   4ti 

SiigsT ..      ..    2800 

Treack                                ..  3200 

Buttemilk    335 


«54 

350 
378 
2348 
2520 

1226 
2902 
2301 
2950 


Whey 

Skimmed  milk 
New  milk 

Skim  cheese  . . 
Cheddar  do. 
Bullocks'  liver 
Mutton 
Bfff    . . 
Fresh  pork 

Dry  bacon  ..  4270 

Green  do...  .«  399^ 
White  fi8k     ..  goo 

Red  herrings    1435 

Dripping   

Suet    4710 

Lard   4819 

Mt  butter   4385 

Fresh  do.  4713 

Cocoa   *   *•  yys^ 

Eteer  and  porter    315 

And  now  we  may  proceed  to  examine  in  detail  the 

S general  properties  and  the  nutritive  qualities  of  different 
oods. 

Primarily,  all  our  foods  we  derived  from  the  vei^et.iMc 
Idogdoni,  for  no  animal  has  the  physiological  p<nvcr  ul' 
IMOeiating  mineral  elements  and  forming  tbem  into  food. 
What  we  may  yet  do  by  metna  of  chemieal  agenciea  in 
the  laboratoiy  is  another  quttiion  i  bnt  wkMn  our  own 
bodies  there  ia  no  fiwnlty  for  such  conversion.  As  I  shall 
hereafter  explain  to  you.  our  fundliong  are  of  an  opposite 
kind.  We  are  deatruAive  creatures,  not  construtflive. 
!;  i<;  our  prov  ince  to  piill  dr)\vii  what  the  vegetable  h.is 
built  up;  to  let  loosr  the  aftinitii-s  which  the  plant  has 
brought  into  biuid.i^e,  .ind  to  restore  to  inanimati;  nature 
the  matter  and  cosnii>;:al  forci:  which  tlic  grawing  piant 
hsd  taken  from  her. 

Foremost,  therefore,  of  our  foods  are  those  which  come 
at  once  from  the  vegetable  kingdom  ;  and  of  these  the 
cereals  are  the  most  impottantt  as  wheat,  barley*  oats.  r>-e, 
maize,  or  Indian  com,riee,  millet  or  dnrra,  and  (tuineacom. 

Wheat. — Different  species  of  this  frrain  arc  tiiltivated, 
but  the  most  common  in  this  country  ;s  Triticum  i  u'ii;art-, 
of  which  there  is  a  summer  and  winter  variety. 

The  grain  varies  a  {jood  deal  in  composition  ai. s  ordini; 
to  season,  climate,  and  soil;  but,  as  a  rule,  tlie  whe.it  of 
southern  climates  and  warm  seasons  is  richer  in  ^;liiten. 
and  of  harder  texture  th.m  tiiat  of  colder  climes.  They  ire  | 
then  called  stronger  graiui>,  although  the  latter,  from  their 
being  softer  and  kinder,  give  a  larger  proportion  of  flour. 
Some  of  the  hardest  varieties  of  wheat,  as  nvet^  are  used 
to  stiengtfieB  the  flour  of  new  grain,  which  »  alwayt 
tmrnanaoeable,  and  to  improve  that  of  bad  aeiioa*  kbA  at 
damag^  quality. 


123 

70 
88 
120 
140 
90 

91 
70 

24 
»3 
t4 
»4 

12 


35 
ij 
34 
35 
364 

3«5 
210 
140 

175 
108 

98 

79 
130 
217 


140 

I 


POUNBi 

d. 
I 
I 
I 

H 

2 
H 
2 
a 

ok 

oi 
I 

X 

5 
I 

o> 
oi 
I 

2 

3 
H 

3 
5 
8 

7 
9 
8 
2 

4 

6 

7 
9 

IS 

i« 

4 

t 


FOOD. 
Graims  po*  Owe 

Ca.-liiin.  Nitrogen. 


WtinT  Cfltr  «r 

F*«jNt  DitT  ran 


2730 

2730 
2128 
1773 

1400 

1330 
1330 
1365 
1540 
476 
840 
3»5 
4» 
Sfio 


670 

636 

350 
189 

783 
3«5 
408 
580 
288 

421 

474 
492 

450 

359 
887 

535 
382 
294 
9«S 
315 


-33 

1-3 

70 
70 
80 
70 
60 

45 
35 
48 
86 

14 

12 


70 

5a 

34 
18 
121 

39 

70 
28 

22 

'5 

1 1 

10 
65 

54 


35 
t 


Ciirb"  n. 
.7. 

10-5 
IO-2 

'3-5 

if)*  2 

20-  4 

21-  6 

31-6 
30-5 

18*6 

80'3 
34-» 

51-2 

130 
42-8 

45-8 

82-2 

1540 
366 
911 

703 

49"'! 

ngO 

60  5 
58-3 
638 
80-0 
32'3 
42^6 
534 
75'1 
9T* 
29*2 

9" 


5*2 
10-8 
ig-o 
190 

i6-6 
uyo 
22.1 
295 

38'0 

*T7 
$t't 

55*4 
95-a 
1(9*6 


ig-o 
25*6 

39' 
73  9 
1 10 

34- 1 
ig'o 

47'5 
60  5 
887 
120-9 
1330 
20-4 
34<6 


38-0 
13300 


The  strudure  of  the  grain  is  like  that  of  all  the  cereals  ; 
there  is  an  outer  siliceous  and  woody  covering,  whtrh  t<; 
altogether  vafadcti  as  food ;  then  there  is  a  layer  ui  r  .  h 
nitrogenous  matter,  containing  a  digestive  liody  called 
cerealine,  a.-id  within  that  is  the  flour,  which  famuihe 
g^t  bulk  of  the  seed. 

When  gfonnd  whole,  it  fbims  farowa  meal,  irindi  »• 
rarely  need  itt  Bnglnnd  at  the  present  time,  ahhoogh  it 
was  the  common  rood  of  our  foN&tbeni,  and  even  now  ia 
much  employed  in  Westphalia  to  make  the  dark -coloured 
bread  called  pumper- nickel.  Tt  contains  from  5  to  12  per 
tent  of  indigestible  matter,  in  the  form  of  bran,  the  removal 
of  which,  according  to  Liebij^,  is  only  a  rednemcnt  of 
luxury. 

The  practice  at  the  present  time  is  tn  bolt  or  siii  ilte 
ground  meal  through  sieves,  or  silks,  of  different  degrees 
of  fineness,  and  thus  to  remove  the  coarser  br.in.  Th<* 
products  have  d;fferent  names  in  diftrrent  places,  and 
have  also  different  values ;  but  generally  100  lbs.  of  wheat 
will  yield  from  78  to  Ho  parts  of  good  serviceable  floor. 
The  other  produds  are  about  3  parts  of  specks,  or  taila, 
or  tippin^s  ;  from  2  to  3  parta  of  sharps  ;  about  3  of  fine 
pollard :  from  3-5  to  6  Of  ooafM  pollani;  and  frDm4«» 
to  of  bran.  The  relative  wholesale  valoea  of 
about  as  follows : — 

lbs. 


Vegetable  Foods. 

Fine  flour. .  . 
Seconds  ditto  . 
Sharps  . .  . 
PlnepolIanlB  . 
Coaii«  ditto  . 
Bna  


per  buthcl. 

:  IS 

,  18 


Price  per 
bushel. 


t. 

to 

7 
a 
I 


d. 
o 

9 
o 
o 


o  10 
o  9 


Price  per 
20  Ib^ 

t.  a. 

3  7 
s 
I 

t  t 

t  3 


I 


'uu'by  LiOOgle 
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"Seconds  flour  h  pcadlically  the  hett  fi)r domestic  use ; 
and  of  this  there  should  be  nt  least  8a  per  cent  obtained 
Aon  ttie  grain.  Attetnpts  have  oftm  been  made  to 
Increase  tliie  produce  ;  for  as  the  bran  contains  a  good  deal 
of  nitrogenons  natter,  and  is,  moreover,  rich  in  fat  and 
■aline  nubstmnct^  it  iuw  been  thoaeht  weateful  to  remove 
It:  bvt  the  ti^eriaientel  rewntact  of  Poggiale,  the 
ktraed  prafettor  at  Val-de-Oraoe,  have  shown  that  at 
leaat  50  percent  of  die  bmi  is  peifeAljr  indigestible,  and 
mMf  tc  puaed  atwecMiv^  through  the  bodies  of  four  or 
five  antmsls  withont  unmrgoing  change.  It,  moreover, 
»As  as  an  irritant :  and,  by  hurrying  the  food  through  the 
alimentary  canal,  is  very  likely  to  cause  waste.  Those 
w  ho  l.ihoor  hard,  .is  railway  riavigators,  invariably  choose 
the  whitest  bread  for  food,  belteving  that  it  is  not  (inl\' 
mori-  ili<;estiblf,  but  it  is  stronger,  and  will  ei'.ahle  them 
to  do  moie  work.  Witliout  doubt,  however,  there  is  ronni 
for  improvement  in  the  treatment  of  flour,  and  in  the  com- 
plete utilisation  of  its  several  constituents.  M.  M(-i;e 
Mourics  has  invented  a  process  whereby  the  outer  skin 
only  of  tlie  wheat  may  be  removed,  and  from  !S6  to  K.S  per 
Cent  of  flour  realised.  The  pr(^cess  w.is  ex.imined  in  1*^57, 
and  reported  very  favourably  of  by  Dumas,  Pelouze,  Payen, 
Peligot,  and  Chevnul,  tmt  f  am  not  awaic  that  it  has  come 
into  use. 

M.  Mcge  Moories  also  direif)ed  attention  to  the  faA 
that  the  bran  contains  a  portion  of  very  soluble  nitro- 
BROiiS  matter,  cerealine.  which  is  of  the  nature  of 
diistasa,  and  has  the  propertv  of  dissolving  starch.  This, 
■0  dovbt.  might  be  utilised  by  treating  brail  with  vrann 
mter,  and  t^n  using  tlie  water  in  uie  nuuralSwAnre  of 
wean* 

The  nutritive  value  of  wheat  is  shown  in  TaUcS  Vfh  } 
■ad  No,  4 ;  and  although  the  average  ametitit  of  glotm  is 
dMfeaet  down  at  about  11  per  cent,  it  rani^e^  from  8  to 
15  per  cent — ^the  largest  quantity  being  found  in  the 
^wheaten  flour  of  India,  Egypt,  South  Aneiica»  and  the 
South  of  Europe. 

It  appears,  too,  that  the  quantity  of  (gluten,  as  reprc- 
seated  by  nitrogen,  increases  with  the  coarseness  of 
the  flour,  and  so»  also,  does  the  amoant  of  miiwral 
matter. 

Table  V. 

Pertemtagt  amounts  of  NitrogtH  md  Mineral  Matter  in  the 


difftrml  ProitwU  0/  tk*  Mill 

Nkre^n 

Pine  flour  ,  170 

Tails    1-86 

Fine  sharps  . .    .,    .,  a-ai 

Coarse  do.    ..  2*58 

Fine  pollard..    .,  2-44 

Coarse  do   2-42 

Bran    2-39 


M-»ffaI 
m.ittcf . 
071 
099 
1-89 
380 

6-50 

7'0o 
1*62 


Average  in  whole  grain  i*3« 

Tbe  itareli  and  stigar  amovM  to  about  70-5  per  cent, 
and  the  fat  to  17;  so  that  the  carbonaceous  is  to  the 
nitrogenous  as  6  7  to  i,  which  is  a  good  proportion.  Other 
faAsrelatingto  its  nutritive  value  are  shown  in  Table  .No.  4. 

The  tests  for  a  good  flour  are  its  sweetness  and  freedom 
from  acidity  or  musty  flavour;  and  its  nutritive  value,  as 
far  .IS  f;lulfn  is  concerned,  is  estimated  by  the  process  of 
Beccaria,  who  discovered  f^Iutcn  in  wheat  more  than  a 
century  ago.  A  given  weight  of  Hour  (say  500  grains) 
is  made  into  a  stif)' dough,  and  iscarefuly  washed  by  tender 
manipulation  under  a  small  stream  of  water.  The  pluten 
remains,  and  when  baked  it  expands  into  a  clean-looking 
ball,  which  should  weigh,  when  thoroughly  dried,  a'oout  54 
grains. 

Of  all  the  preparations  of  flour,  bread  is  the  most  im- 
portant. I  shall  hereafter  describe  the  process  of  making 
It,  but  I  may  here  remark  that  it  should  not  contain  more 
1  JO  to  38  per  cent  of  water,  and  die  other  con- 
,  caccpting  salt,  abonld  be  tb«  Hune  m  of  good 


In  praiflice,  100  lbs.  of  flotir  will  make  from  133  to  1J7 
lbs.  of  bread,  a  good  average  being  134  ;  so  that  a  sack  Of 
flour  of  286  lbs.  should  yield  95  four-pound  loaves.  Tbe 
art  of  the  baker,  however,  is  to  increase  this  quantity,  and 
he  does  it  by  hardening  the  gluten  thnugli  the  agency  of 
a  little  alum,  or  hy  means  ofa  gwanqr  meea  of boued  rice, 
3  or  4  lbs.  of  whicb  wSII,  whan  boiled  Ibr  two  or  three 
hours  in  as  numy  gallons  of  water,  make  a  nek  of 
flour  yield  TOO  four^poand  loaves.  But  the  bicad  is 
droprical,  and  gets  soft  and  sodden  at  the  bate  where 
it  stands.  A  good  loaf  should  have  the  following 
charadlers  ; — 

Kindness  of  strudure — that  is,  not  chafiy,  or  flaliy,  or 
crummy,  or  sodden  ;  and 
I     Sweetness  to  the  palate  and  to  the  smell. 

Wheaten  bread  is  Ih-ki  eaten  on  the  day  after  it  is  b.iked, 
for  new  bread  is  difficult  of  inasticatuin,  and  still  more 
,  dift'icultof  digestion,  because  of  its  gummy  nature.  When 
it  bLcon;es  Stale  it  does  not  really  get  mucli  dryer,  but  it 
undergoes  a  molecular  change,  wluch  may  be  restored 
by  heating  the  bread  in  a  closed  vessel  to  a  tenperatutaof 
212°. 

Wheaten  bread  is  preferred  to  all  other  varieties  of  bread, 
because  of  iu  sweetness,  and  because  it  may  be  eaten 
alone.  The  nutritive  constituents  of  it  are  in  the  same 
proportion  as  in  wheat— namely,  as  I  to  6-5,  and  a  little 
more  than  a  lbs*  of  bread  will  supply  the  requirements 
of  the  aystein ;  although,  as  I  shall  hereafter  explain, 
it  cannot  be  used  alona, without  loss  of  faealth  and 
strength. 

Barlev'mt^ la  the  chief  ftipd  of  a  laise  number  of  people 
fai  tbe  Ifortb  of  Europe  and  in  dM  »Mitb  pf  Efl^laad, 
where  the  labourer  is  partly  paid  his  wages  in  meal  or 
gndn.  It  is  also  used  in  Wales  and  Scotland,  especially 
m  winter  time,  when  wheaten  bread  is  dear ;  and  to  some 
extent  in  Ireland,  It  is  employed  by  about  90  per  cent 
of  the  outdoor  labouring  population  of  England.  At  the 
til  iL-  .'Charles  I.  (in  1626),  according;  to  McCulloch,  it 
wat>  the  usual  food  of  the  ordinary  mil  of  people;  and 
as  late  as  the  middle  of  the  last  century  hardly  any 
wheat  was  used  in  the  northern  counties  of  England. 
In  Cumberland  the  principal  families  used  only  a  small 
quantity  about  Christmas-time  ;  and  the  crust  of 
the  everlasting  goose  pie,  which  adorned  the  table 
of  every  country  family,  was  invariably  made  of  barley- 
meal. 

The  grain  is  almost  always  ground  whole,  and  the 
farina  has  much  resemblance  to  wheaten  flour ;  but  the 
amount  of  gluten  is  very  different — in  faft,  the  nitro^nous 
matter,  which  amounts  to  about  6  percent,  is  chiefly  in 
the  form  of  albuinen— hence,  the  bread  is  heavy  and  com- 
paA,  ftir  albumen  will  not  vesiculate  or  sponge  like  gluten. 
The  commoo  way  of  making  it  into  bread  is  by  mixing  it 
with  an  equal  proportion  of  wheaten  flour;  and  sometimes 
it  is  mixed  with  oatilieal  and  tye-mcal,  and  baked  into 
cakes.  But  die  beat  ww  of  using  it  is  in  the  form  of  thick 
gruel  or  stirabMtt,  which  is  made  by  stlning  tbe  meal  into 
boiling  water. 

Pearl  Barley  and  Scotch  Barley  are  the  grain  deprived 
of  its  husk,  and  rounded  by  attrition.  Tbe  former  is  more 
carefully  prepared  than  the  latter,  but  both  KK  UBCd  tO 

give  consistence  to  broth. 

The  nutriti\  e  value  of  barley  meal  is  somewhat  inferior 
to  that  of  wheaten  floor,  but  as  the  meal  is  cheaper  than 
flour,  it  is  more  economical  to  use  it  ;  in  I'aift,  it  is  almost 
the  cheapc&t  rirticlc  of  diet,  as  may  be  seen  by  reference  to 
Table  No.  4. 

Ontmfftl  and  rye  bread  were  once  the  chief  diet  ot  the 
servants  of  the  wealthy,  and  even  now  the  former  is  used 
by  90  per  cent  of  the  agricultural  laboiuers  of  England, 
and  by  a  still  larger  proportion  of  the  Scotch.  The  grain 
is  very  rich  in  gluten  and  fat,  and  it  contains  a  good 
quantity  of  sugar  and  starch,  the  microscopic  form  of 
which  la  iemari«ble.  The  Scotch  meal  is  alwaya  prefitt<. 
aU«  IP  lb*  EiigKilit  on  »eeo«at  «f  lt»  V^m  avtiitive 
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power.  It  is  prepared  by  grinding  the  kiln-drie<i  grains, 
previously  deprived  of  their  skins.  The  Scotch  grind  it 
irather  coarsely  as  compared  with  the  pra(ftice  in  England. 

Oatmeal  is  not  nearly  so  white  as  wheatcn  fluur,  and  its 
taste  is  peculiar,  luini;  at  first  sweet,  tli<-n  rdu^li  :^r\A 
bitter.  Like  barley  n-.t-al,  it  cannot  be  \ csiuulatcd  into 
bread,  but  it  niakcs  f^ootl  c.ikcs,  .ind  tlusi-  n'..iy  br  lii^hly 
)cavt;ned,  as  is  the  cusunn  in  \  ark!iif)ire,  or  utUcuvcueii,  as 
in  Scotland. 

The  common  method  of  cooking  it,  h'fA  ever.  is  bv  stir- 
ring  it  into  boiling  water  umil  it  li.is  tin;  i:()nsi>t<-nci'  of 
hasty  pudding,  and  in  this  inanuL-r  l  utniii^c-  is  ni.iijL'  ;  but 
it"  it  be  afterwards  boiled  for  ii  short  time  it  make-;  Scotch 
hrose.  In  Ireland  it  is  mixed  with  Indian  meal,  and  then 
stirred  into  bt^liiig  wotCT,  tbus  making  the  mixture  called 
stirabout. 

The  decorticated  grain  constitutes  grits  or  groats,  and 
%vhen  these  are  crashed  or  bruised  they  go  by  the  name  of 
Emden  groats.  The  sole  ukc  of  them  is  for  making  gruel, 
a  drink  that  Ncems  to  have  been  a  favourite  with  our  fore- 
fathers; for  in  the  London  G«IUtU,{or  I-'rid.iy.  Au^^ubt  ij, 
i695t  there  is  an  itdvertisement  to  the  effeft  that  water- 

Kuel  was  always  ready  at  the  Marine  Coibe-hottBe,  in 
rchin-lane,  Comhill.  eveiy  momiog  from  six  to  eleven 
o'clock ;  and,  it  added,  that  as  much  as  from  Ibnr  to  five 
gallons  of  it  were  consumed  there  daily* 

The  husks  of  the  grains  are  sold  in  Scotland  under  the 
name  of  seeds,  and  these,  when  steeped  in  water  for  a  few 
days,  until  they  become  a  little  sour,  like  stale  brewers* 
grains,  and  then  squff/uJ  out,  produif  a  l!;|uid  which, 
when  btiilcti  (io'.vn  to  the  coiTslstcruf  of  ^^rlll:l.  makes  the 
ft>..d  c.'illLd  lIuniitiLTV  or  sovvaris  iu  Scotland,  and  sucan  iti 
S^jiiib  W'.iIl'';.  If  it  be  bulled  sti'.l  more,  vintil  it  bcconics 
iis  tliick  as  jelly,  it  forms  budr-jir.,  (/r  brwchan,  as  it  is 
iiar.ifd  in  Wales.  Oatmeal  is,  no  doubt,  rather  hard  of 
dlijfstiiin,  and  causes  irritation  of  the  bowels.  There  is  a 
notiuti  also  iliat  it  produces  heat  and  irritation  of  the  skin  ; 
and  formerly,  when  sulUcient  care  was  not  taken  to 
remove  the  husk  from  the  grain  before  it  was  ground,  il 
was  not  an  uncommon  occurrence  to  find  calculi  or  con- 
cretion* of  phosphate  of  lime,  mixed  with  the  silky 
bristles  <»f  the  grain,  in  the  alimentary  canal.  Somewhat 
similar  concretions  are  found  at  the  present  time  in  the 
bowels  of  horges  th.it  feed  too  freely  on  bran  or  grains. 
The  nutritive  value  of  oatmeal  is  shown  in  Tables  No.  3 
and  No.  4,  and  it  will  be  noticed,  that  although  it  is, 
weight  for  weight,  more  nutritive  than  wheaten  flour,  yet, 
considering  its  price,  it  is  not  so  economical. 

Ryt  mtal  is  the  chief  food  of  northern  nations,  and  was 
once  ft  common  article  of  diet  with  ourselves.  It  fermt 
the  dark-colomed  and  sour>tasting  bread  of  the  North  of 
Europe.  ^  In  this  country  it  is  rarely  eaten  alone,  but  It  it 
mixed  with  about  twice  its  bulk  of  wheatcn  flour,  Ibrraing 
what  in  many  places  is  called  maslin,  and  is  then  made 
into  bread.  The  nutritive  power  of  rye-meal  is  a  little 
less  than  that  of  flour,  and  the  proportion  of  the  nitro- 
genous to  the  carbonaceous  constituents  is  AS  I  to  g'^ 
(Tu  be  GonitDiicd.) 


MISCELLANEOUS. 


The  British  Association. — The  arrangements  of  the 
Btitisii  Association  for  the  Advancement  of  Science  in 
connexion  with  its  Norwich  meeting  have  now  made  great 
progress.  The  first  general  meeting  will  be  held  in  a 
building  known  as  the  "  drill  hall,"  erected  for  the  local 
Volunteer  corps,  on  Wednesday,  the  19th  inst.,  when  the 
Duke  of  Buccleucli  will  resign  the  chair,  and  Dr.  Hooker, 
the  president  of  the  year,  will  assume  the  presidency  and 
deliver  an  address.  The  seAional  meetings  will  be  held 
on  Tbunday,  August  20;  Friday,  August  21;  Saturday, 
Anguet  aa;  Monday,  August  24 ;  and  Tuesday,  August  25. 
The  vatioiM  sections  wQl  hold  their  meetines  as  follows: — 
Mathematical  and  physical  science,  Lady'Iane  liscturs. 


room  (president.  Professor  Tyndall) ;  chemical  (cieDce, 
Chapel-in-the-Field  School  (president,  Professor  FranJi- 

land);  geoUiey,  .Mr.  Noverrc's  njoiii  1  pi esideii!,  Mr.  K.A.C. 
Godwin  Austen  j  :  biology,  the  l-ric-ndb'  .Meeting  (presidml, 
tiie  Kev.  J.  M.  Herkeleyj;  geography  and  ethnolagy.  St. 
Peter's  hall  (president,  Captain  Kichardsi  ;  economic 
science  and  statistics,  in  the  Museum  i.Mr.  S,  Brotto, 
president  of  the  Society  of  Actuaries)  ;  and  niechanicil 
science.  I'rec  Library  ipresident,  Mr.  G.  V.  liiddtf.  C.E.). 
On  'I'hnrsday  evening,  AuguRt  20.  a  soiree  will  be  hrld  in  | 
St.  .\i-,dre\v'fi-ha!l.  and  on  the  foHowinf;  evening:  .i  i!is-  ^ 
course  will  be  delivered  in  the  drill-haJl  by  ttie  Kcv.  J. 
Ferguson,  F.K.S.,  on  "  the  Archeology  of  Early  Buddhist 
Monuments."  On  the  Monday  evening  a  discourK  will 
be  delivered  in  the  drill-hall  by  Mr.  W.  Odiing,  on  "  Rc 
verse  Chemical  A^ons;"  and  on  the  Tuesday  evening  | 
there  will  be  another  soiree  in  St.  .Xndrew's-ball.  Ibc 
concluding  general  meeting  will  be  held  in  the  dfill-baU 
on  Wednesday,  Au>;usts6. 

Sir  James  Y.  Simpson  on  Medical  Progress.— .4t  | 
the  close  of  the  ceremony  of  "capping"  the  medic il 
graduates  of  the  University  of  Edinburgh,  on  Saturday,  Sir  , 
James  Simpson  delivered  an  address.    In  the  coumt  of 
his  remarks,  he  said :— A  most  extensive  field  for  ntw 
investigations  lies  temptingly  open  §ot  the  youn^  and 
amintious  physician  in  the  almost  innttOOHable  scoei  of 
new  chemical  compounds  which  modem  organic cheMiiliy 
has  evolved.    Among  this  world  of  new  componadswill 
probably  be  yet  detected  therapeutic  agents  more  difcA 
more  swift,  and  yet  more  sure  in  their  action  than  any 
which  otir  presei-.t  j^harmacopoeias  can  boast  oi.    It  may 
be,  also,  that  the  day  will  yet  tome  when  our  [UticnM 
w  ill  be  asked  to  brcatl'.c  or  inspire  most  of  their  drug* 
instead  of  swallow  ins;  them;  or  at  least  when  they  will 
be  chanj;ed  into  pleasant  beverages  instead  of  disgu«iB(5 
diae.^his  and  powders,  boluses,  and  pill;;.     Hut  that  ity 
of  revolution  \s  ill  not  probably  be  fully  realised  till  thnsf 
distant  davs  when  physician*     a  century  or  two  hence— 
shall  be  familtar  with  the  chemistry  of  most  diseaKS 
when  they  shall  know  the  exad  organic  poisons  tbit 
produce  them,  with  all  their  exadt  antidotes  and  ehmioa- 
tories ;  when  they  shall  look  upon  the  cure  of  wtw 
maladies  as  simply  a  series  of  chemical  pioUems  ini 
formulx ;    when    they    shall   melt  down   all  cakuli. 
necrosed  bones,  &c.,  chemically,  and  not  remove  thtm 
by  surgical  operations  ;  whrnitne bleeding  in  amputations 
and  other  wounds  shall  be  stemmed,  not  by  septic  !^»- 
tures  or  stupid  needles,  bjat  by  the  simple  application  ' 
hemostatic  gases  or  washes  j  when  the  few  wounds  then 
required  in  surgery  shall  all  be  swiftly  and  iouncdiatdj 
healed  by  the  first  intention ;  when  mmlical  msa  shall  k 
able  to  sta;r  the  ravages  of  tubercle,  blot  out  fevsis  sal 
inflammations,  avert  and  melt  ^  down  niorbid  graudW, 
cure  cancer,  destroy  all  morbific  organic  nerais  sad 
fetments,  annul  the  deadly  influences  of  malaria  ssd 
contagions,  and  by  these  and   various  other  meSBl 
inaikedly  len;.;thcn  otit  the   a\craj;e  duration  of  huniiii 
life  ;    wlien  our  hviiienic  condition  and  laws  shall  Iw"* 
lietn  chan^;cd  by  State  Ief;isIation,  SO  as  to  forbid  »!' 
eomir.uf.icable  diseases  kom  being  communicated,  lai 
remove  all  causes  of  sickness  that  are  removable  ;  whrn 
the  rapidiy  increasing  length  of  human  Uie  ii-adl  betpn  to 
fulfil   that  ancient  prophe,^y,  "  tlie  child  shall  die  an 
hundred   ye.ir?  old;'*    uhen    tlicrc    shall    hav*  betn 
achieved,  too,  advances  in  other   walks  of  life  f.ir  b<v"onJ 
ourpresent  state  of  progress  j  when  houses  shall  bcbuiitaiui 
many  other  kinds  of  work  performed  by  machinery,  anJ 
not  by  human  hands  alone ;  when  the  crops  in  ibc^ 
islands  shall  be  increased  five  or  ten  fold,  and  abundance 
of  human  food  be  prodded  for  our  increased  populaiiun 
by  our  Adds  being  irrigated  by  that  waste  orgacic  refuse 
of  our  towns  which  we  now  recklessly  run  off  into  our 
rivers  and  seas  ;  when  man  shall  have  invented  means  iw 
calling  down  rain  at  will ;  when  he  shall  have  gais^ 
cheaper  and  better  motive  powera  than  steam ;  when  at 
shall  travel  firom  coatincnt  to  continent  by 
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tailwayg,  or  by  flying  and  balloonio|{  tkrough  the  air; 
and  when — to  venture  on  only  one  illastration  more — 

lircRomc  graduation  addrcsst-s  nhall  no  Itm^er  require  to 
be  written  by  old  professors  nor  listened  to  by  young 
physicians." 

Experiments  with  Dynamite. — This  new  blasting 
powder  is  meeting  with  flatt'^rin,,'  success  in  the  hands  of 
miners  and  quarr^'men.  The  following  account  of  some 
recent  interesting  experiments  by  the  inventor  himself, 
Mr.  Nobel,  of  Hamburg,  which  we  copy  from  the  Glasgow 
y<mmal,  will  no  doubt  be  read  with  great  interest  at  this 
time.  The  experiments  took  place  in  Messrs.  Faill's 
Ladywell  quarry,  and  in  the  preMace  of  a  large  number 
of  civil  and  mechanical  engineen,  contnAon,  aod  qnarry- 
men.  Mr.  Nobel  commenced  by  aliowUig  die  dynamite 
haetf  to  be  perfectly  safe  in  use,  by  cutting  a  cafUidge  in 
two  and  burning  one  part,  holding  it  in  the  hand  all  the 
time.  The  other  half  was  shown  to  contain  explosive 
material  by  the  ordinary  mode  of  firing  it  by  percussion 
caps.  Another  experiment  illustrating  how  safely  it  might 
be  used  was  by  throwing  from  the  most  elevated  part  of 
the  quarry,  about  fifty  or  sixty  feet  hif^h,  a  box  filled  with 
the  powder.  The  box  broke,  and  the  dynamite  was 
■=i.nttcred  about,  but  no  explosion  followed  from  the  con- 
tu.ssion.  Another  box,  equally  charged  in  the  same  wav, 
was  burned  in  a  la';^o  open  fire  kindli  rl  cm  '.hi:  i^nr.ini], 
but  no  explosion  followed.  There  w  a.s  anollier  experiment 
to  illustrate  the  fadl  that  the  material  might  be  exploded 
without  enclosing  it  in  a  cartridge  case  or  any  confined 
place.  II  was  laid  on  the  end  of  a  plank,  and  the  per- 
cussion cap,  on  the  end  of  a  fuse,  waa  made  to  explode  in 
conta^  with  the  loo!<c  powder.  The  ^sak  Itaelf  was 
abatmed  with  a  very  loud  report.  Its  power  as  a  blasting 
afgent  was  tested  on  the  lolid  whinstone  rock.  One  bore 
bole  waa  made  in  the  fine  of  the  rock,  fbwteea  feet  deep, 
fifteen  feet  from  the  fitce  at  lUht  aitgiea»  and  fifteen  feet 
from  tbeanrftceof  tbegnMUMT  Thcdlanwivof  the  bore 
VMS  one  and  a  half  indi  at  bottom.  This  waa  charged 
with  six  pounds  weight  of  the  dynamite,  and  filled  about 
four  feet  of  the  hole.  The  outer  portion  of  the  bore  hole 
was  Stemmed  loosely  with  sand.  About  4,000  cubic  feet 
of  rock  were  adually  displaced,  and  perhaps  twice  as 
much  loosened.  Another  blast  was  made  at  the  bottom, 
on  the  face  of  the  quarry  wall,  nine  feet  six  inches  deep, 
and  about  one  inch  and  a  half  in  diameter  at  the  bottom, 
which  was  charged  with  six  pounds  of  dynamite  ;  and 
this  in  what  the  foreman  of  the  c)uarry  had  selected 
as  the  strongest  rock  that  the  quarry  could  .supply 
him.  The  rock  in  this  case  was  ruptured  from  the  bottom 
to  the  veiy  top,  between  fony  and  fifty  feet  in  height.  So 
thoranc^  was  it  broken  that  the  qtiarrymen  had  simply 
10  use  the  crowbars  to  remove  the  masses  of  rock.  The 
workmen  all  said  that  gunpowder  could  not  have  produced 
such  an  elfea.  The  utility  of  the  dynamite  for  distress 
aignala  at  tea  was  tested  twice;  in  the  ficit  caae  with 
•cvmi  oimcea,  and  in  the  aeeond  with  about  one  pound 
into  a  cartridge,  suspended  from  a  cord  stretched  across 
the  quarry.  On  both  occasions  the  report  was  vtry  loud, 
the  second  of  the  signals  being  heard  reveilieialing  into 
the  town.  The  power  of  the  dynamite  was  also  tested 
upon  masses  of  wrought  iron  successfully.  A  large  mass 
of  wroU'^ht  iron  was  f'lxfd  \fitlc,illy  in  t!'i''  [j;r-'.'.ind,  the 
top  of  which  was  nine  irubcs  in  dianiett-r,  and  distinctly 
convex,  .^bout  five  poiindK  of  dynamite  were  placed  upon 
the  top,  and  an  explosion  effected.  The  result  was  the 
produ&ion  of  a  distinct  concavity,  and  an  increase  in 
diameter  of  nearly  three-quarters  of  an  inch,  and  ruptured 
all  over  the  surface.  In  order  to  show  tlie  apjilicabllity 
of  the  dynamite  for  charging  shells  to  be  used  with 
deatnklive  effedl  upon  iron-clads  or  casemated  fortresses, 
a  wooden  cylinder  with  a  three-inch  bore  was  charged 
with  ^^yimaute  and  laid  upon  the  side  horizontally.  Upon 


end  of  the  cylinder  was  tacked  a  disc  of  tin 
plate.  Opposite  the  tin  plate,  and  about  eighteen  inches 
from  it,  wctajplMed  two  pieces  of  boiler,  tbceceii^ths 
pt  an  iodi  tkick-Mtig  •  cnttiag  ftom  mnm  pUttct 


supplied  by  the  Parkhead  forge  for  Government  contract. 
The  strength  of  it,j>er  Specification,  was  twenty-four  tons 
per  square  inch.  The  result  was  that  with  ab  ut  i-ight 
ounces  of  dynamite,  a  piece  of  tin  plate  was  projected 
through  l.iith  pieces  of  boiler  ]  latc.  Great  satisfaction 
was  expressed  at  the  result  of  the  experiments,  both  by 
the  many  pracflical  persons  who  were  present  on  the 
ground  as  visitors,  anid  by  the  propnetors  of  the  quarry 
and  thdr  woritmen. — Amtricm  Jounuil  t/  Mbting. 
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Compin  Rtniui. 
June  15,  iSfta. 

A.  WiiSTZ,  "On  a  new  Is'^mcr  of  Amylic  Alcohol."  SrccMi. 
•  Kemarks  on  I'r»»mow9t.i  s  Note  nn  ihr  SpcClrum  of  B^or^rn  n 
Comet."  A.  Trims*.  "On  ihc  of  Ao«;»lhe«ic»,  in  AtUcU  of 
Hepatic  Colic."  P.  de  CLEaMOHT.  "  On  •  new  Aleobot  isoHMtk  with 
Cai>rylle  Alcohol."  A.  G*UT1B«, "  On  the  CafbjrUminM."  B.  FlLllOL. 
'  >u^.  .\rch< «  nn  CMocophyU"  A.  Scubvrss-Xbstnm  and  C 
1 1  r .  n  K  '  Rtracarchti  on  die  CmbMtiM  af  Coal  ftom 
Kheni&h  Pruiua." 

J«M  33,  1W8. 

P.  A.  Pavrk,  "Researches  on   EleAralyus"  (Continuation). 

P.  nF<i»ivs,  '•  On  the  t'sr  ''f  ;<  Pile  of  PUirn  of  Rock  Salt  for  Obtain- 
ing Pn^Ari^Cf!  Ilfat  tn  KrsearLlics  fvn  Obicure  RadLili-'n."  J- J,\M1M 
and  Kooea,  "  On  the  Lawa  of  InduAion."  Sidot,  "  On  the  Prepara- 
ttoaolSul|iMdHflf  Ilea  and  MaassMM."  F.liaMKEaT,''Bcacai  ' 
on  the  Dtiaoclatioa  of  certain  DonUe  Chlorides  of  Ammoniuin." 

June  iSC'. 

Daubree,  "  Note  on  Ihc  Author  *  Work  '  Synthetic  Experiments  on 
Meteorites.' "  SscCNI, "  On  Uw  Spcaramor  WiaaschS^Ncw  Comet." 
G.  Maonus,  "  On  the  Diathermancy  of  CMoride  of  PotosKiam." 
L.  Di  SART  ami  I^.  PtLou/r,  " Coittrisutions  to  Ihe  Knou'ledRc  of 
i'ho>i>hatc  I.inir.  "  A.  iliiL'ZBaV.  "On  the  Action  of  Iodide  of 
Potasaiom  <in  hiher."  C.  Wolf.  "On  Ihe  SpcArum  of  Winnecke's 
New  Comet."  H.  Drl<l<^^,  "  Un  Ihe  Vapour-Dcnsitv  of  Calomel." 
P.  Scmi;txckiisrosr,  "  Researches  on  the  Adionof  Dry  Hypochlo- 
rniin  Acirl  Gaa  on  a  Mixtim  ct  Iodine  and  Acatic  Aiwydrido." 
RoiiiNET.  "  Un  the  Properly  posuncd  by  Oaygen sf  cawinc  Igsltod 
Bodies  to  Flame." 

MomMiTttht  4tT  KSnigUck  PrtmsUtkm  AhMtemi*  der  Wittn- 
uh»/U»  tu  BrrtiH. 
March,  tSbf. 

Maowi  s,  "On  the  Polarisation  of  Ilcat  nf  jr^r,  and  nn  ihe  Oacilla- 
lionj  w  hich  accompany  Ihc  Conduiln'n  1H1.1:  J  C  I'oooimuoRrr. 
*' On  a  Peculiar  Instance  nf  the  KIcciiic  CiruiuOtu  tty  of  Glasa." 
H«>r»  M  A  s  N ,  "  On  tfic  Cumpusitmn  "f  IViiulphidc  di  Hydrogen." 

5U*tl»£ iberichtt  dtt  Kaii<rlnhrn  AkaJctnu  dtr  Wisuiuehm/ltH  lU 
^Um.   mtakmatiuh  .Witurutistntehm/nicktaane.} 

Diviniiin  z. 
January-I-ebruary.  !S65. 
W.  RtiTZ.  "On  ihc  Faasacc  of  Cinr.cilar  tliuuRh  the  Animal 
Body."  E.  MACii,"On  the  Eifc^  of  Dificrent  .Mndca  of  U^htiog 
on  the  Apparent  Form  of  Objcfls."  1-^  BRi  cKt.  '■  On  the  DelcAion 
of  Aminiinia  in  .\nimal  Fluids,  and  on  the  !!ch,ivin-,ir  of  the  same  in 
«.iin-.c  i.f  it  Ciim[-.ii-,in(l'^-"  A.  W'as/MiTH,  "On  the  Currents  in 
Secondary  Combination*  in  Voltaic  ISattcncs."  J.  E.  ue  Vrv  and 

E.  LuDwic,  "A  Chemical  Invcsticaticn  of  the  I.jitex  of  Anti4iTit 
toxUaria."  Rociileues,  "  Note  on  Pcitoui  Substance*."  A.  Baubr 
and  E.  Ki-EIM.  "  Note  on  the  A^tiim  of  Tcsra  chlnriile  of  Tin  oa 
Amylic  Alcohol."  K.  L.  Malv,  "  I<c:irarchc5  on  the  Colourinc 
Matters  of  Bile."  A.  Handl,  "  On  a  new  Mcthodof  Observing  Sypbon 
Barometers."  A.  Bauer  and  E.  Verson,  " ContribMioaa  to  tin 
Knowledge  of  Benylene."  E.  Ht  ring.  "  Contrilmtioiis  to  the  Know 
lcd(;e  of  the  Vitality  of  Blood  Corpuscles." 

Bulletin  dt  I'AcaiUmit  Imperialt  da  Scirntes  de  Si.  rrteniour:;. 
March  7,  iMS. 

P.  ALEXEVsrr,  "  Contributions  to  the  Knowledge  of  Azobensidc." 

F.  Beiustkin  and  A.  KtHLiir.Kr,.  "On  Isomeric  Dichlortoluola  and 
Trichlorloluols."  Dt:  Jacum,  "  Report  on  the  various  Processas  ftt 
F.le<lro-dcpo«itlon  in  Use  at  J.  M.  van  Kemnca's  Works  at 
Voorschoten,  with  Particular  Reference  to  a  Madm  ofT 


Silver  Ornamental  Vaae  in  a  Single  Piece." 

TssvMil  fur  Prakliukt  Chtmtt, 

May,  1S68. 

\V.  L  Ci  A'.':r<,  "  On  Ihe  AAion  of  Water  and  of  various  Neutral 
Saline  Solution*  on  Cane  SuRar."  C.  ScHSliit.SR,  "Note  on  the 
Prcaenceof  Mcupoftic  Acid  la^otinot."  J.  Lows, "  On  the  Forma. 
U»sfBllMie^fr.mO«liisiUid.*  't^jrfffiSiS?  GoOgfe 
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Patents — Notes  and  Queries. 


(  CHlitCAL  Htm, 
I  Aagnt  MiiM. 


of  Ihe  Hyproscripic  PriTfrtiri  of  Raw  SilV  anrl  nf  Silk  which  rftiin? 
ilt  Coating  of  NaUic»l  Gujr.-  On  she  Aiiulicralmn  I'l  'T-n  SjId.  ' 
On  the  Quantit«live  I-.ttimalion  of  the  UouponiAcd  and  Neutrai  Kat 
cemaiflcd  in  Soapt.  Cootribuiiont  to  tlic  Knowkdn  of  Curcuma. 
On  ■  Green  Dye-ituff  from  the  Territory  of  Senei;ar  West  Africa. 
On  PeroriHe  of  Manf;aneie  from  Romaneche,  Sa<'>n«-et-Ixiirr,  Krancr. 
On  some  Properties  of  ParmMm.  aadonParaCinHaths.  On  Obtainini; 
(iallic  Acid  and  PvmcaUic  Acid  from  tbe  Tannin  of  Sumach.  On  J. 
l-'uchs'i  Process  lor  Estimating  Nitric  and  Nitfmta  Acid  in  Water. 
On  E.  T.  Chapman's  Remarlo  nn  Neatter'a  Teat  for  Anmonia.  On 
the  Eatimation  of  Potash  in  Alkaline  S»lution».  On  the  alicRcd  Dry- 
ness  in  Smccs  warmed  b>  means  of  Hot  Air,  and  nn  the  C  irti-latliin 
of  Air  under  such  Circunutanccs.'^  Wt^&SLSKV,  "On  the  I'rcparatiun 
of  DouUa  Cyaniilca  of  Barium. 

June.  tJihS. 

V.  Gopr&uiiODBR,  "  On  .1  r:uorcsccnt  Substance  derived  from 
Pvilic,  and  on  iht  Aoalyai*  of  Fhiomccni  Sitbatanc**  in  ceneral." 


BatteHm  4t  U  Steim  ChMfHt  4t  Parii. 
Jnna,  tHHL 

K.  BoUiaoni,"On  the  F.tt^ln.Iysh  nf  Malic  Acid.  On  the  Klcc- 
lrnl>M»  of  BCRIOic  Acid.'  H.  I  bilmv  and  Ter«HL,  "  On  a  General 
Method  fortlie  Dircft  Analysis  of  Vegetable  Tissues."  Ti:«rkil.  "  On 
the  AAion  of  Saline  Solutions  on  Minerals."  A.  Dt:scAwrs.  "  On  the 
Double  Cyanides  analogous  to  Frrrocyanidcs  and  l-crricyanidet.*' 
BanTMr-LiiT  and  JiixorLElsCH,  "Comparative  Kcsearches' on  Per- 
chlorinaicd  Den/ine,  Perchlni  Inated  Naphthaline,  and  J  ulin'a  Chloride 
of  Carbon."  BKatHri.oT,  "  On  the  Transformation  of  Dibasic  into 
Monobaaic  Acida.  On  a  Modification  of  the  Author's  new  Ther- 
mometer for  measuring  High  Temperatures.  On  Pyrogcnoua  Hydro- 
caitaM."  M.  Gai^tti,  "  A  Sinpla  Mcthodof  JURWviaf  Hydtocuoric 
Add  Ikra  Conawictal  Nitric  Add." 


C«  ttchnologittt* 
Jane.  1868. 

A.  Bance,  "  An  Inprovcd  Procctw  for  I>rcinjE  Tnrley  Red.' 
Bekkakd,  "  On  the  same  Subject."  A.  CoRDtb*. "  On  the  same  Sub- 
jefl."  W.  ScHlLTZE,  "  Researches  <  n  the  rormatinn  nf  Laciit  Acid 
during  the  hcrmenialion  of  Pistilli  i:.'  Wnrti  '  '  .\  Pr<.c( Im  the 
■Extraction  of  Silver  from  Black  Copper."  Reichebt,  "  On  Obtaining 
HafMaium  from  Camalliie.'* 


PATENTS. 


CMnnwicatcd  by  Mr.  VauMan,  F.C.S.,  PaUM  Afetit,  u.  Cbaaccr y 
Lmw,W.& 


OBANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 

MO.NTHS. 

i.  i  .  I  iV  W.Knn,  .Stockton-nn  TecJ,  Durham,  " Inpiovcnicnl 
in  luroaces."  — Petition  recorded,  J une  24.  iMiS. 

axjt.  J.  Dugnid,  jaa-  OlaiiMr,  N.B.,  "  Improvcmate  In  tbt 
manufaAure  of  paper,  and  in  tbe  mean*  employed  tkerafer."— Jaly  ly, 

iifi:.  D,  Wclstcr,  Southpnrt  Gas  Works,  Lancashire,  "Certain 
impravcmenta  in  the  manufaAure  of  gaa,  and  in  apparataa  coonaOod 
therewith." 

22A}.  J .  Ttiomaa,  Neweaitle*oa-Tyne, "  ImproTcmaiita  m  Imiacat 

for  smcltinc  and  melting,"— July  18,  1R68. 

J277.  T.  O.  (irecn.  Churth  Grciliry  Putlcry,  Derbyshire,  "  Im- 
provements in  the  preparation  or  manufacture  of  a  composition  in- 
tended to  ba  wed  in  the  mannfaAure  of  earthenware,  porcelain,  or 
vitreous  arOcfe*." 

JJ78,  I,  Rose.  I.eith.  Edinburgh,  "  An  improved  arrated  liquid,  or 
artificial  chamracne."— July  2u.  iNr^S. 

aaHf.  A.  A.  VVille,  Woodford,  Esses, "  ImprovemeaU  in  bleaching 
or  aairadktai:  tin  nioiir  fim  fMthen.'^Jalr  w.  lau. 

TTCiM,  tamwon-Tyne,  Dpritain.  "  ItDprovcments  in  the 
treatment  of  metallic  ores  and  compounds." 

«94.  Ci.  M.irtin. 'I  na  tsmuc!  Ki  ck  Mills,  near  Sirmvl,  GIni:ccMer- 
sbire,  "  Improvemenu  in  the  manufaaure  of  estraci  uool,  and  in  the 


Mcm  aM  appwalM  amlograd  in  destroying  the  vagetabia 
maieriat  fn  mixed  (Uiries,  which  appentus  is  applicaU*  for  «UlCff 

S.  L.inc.lalr  Ncwcsstle-upnn-Tyne.  "  ImpfOVmaaU  iS  the 

:   ^  _  /   I.,  ,* .  tfif.ii 


purposes 

.:jij;.   „         -  -   

preparation  of  artificial  manures."— July  22,  1868. 

}ji4.  P.  Pearson,  Leeds,  "  Certain  improvements  in  tbe  treatment 
and  preparation  of  cocoa," 

■    Kilner,  Wakefield,  Yorkshire, "  An  improved  method  of 


and  apparatus  f  r  manufacturing  )tla»s,"^  ,    ,  .,, 

G.   A.   Thibiert;e,  Vervailles,   France,  "  Improvements  in 
'  f  aninal  and  vccculle  substances."— July  24, 


-July  18W. 


INVENTION  PROTECTED  BY  THE  DEPOSIT  OF  A 
COMPLETE  SPECIFICATION. 
2440.    H.  A.  Bonneville,  Chsus.^^c  d'Anlin,  Paris,  "A  new  and 
improved  process  for  preservitig  meat,  and  the  apparatus  conncAed 
therewith.  —A  communication  from  W.  Wicsaaon,  Bonn,  Pnuaia.— 
Petilian  iiCoi4>d  Augmt  iMI« 


NOTICES  TO  PROCEED. 
in:n,   A.  B.  Wollaiton,  Chislehurst.  Kent,  and  F.  Stanbtidft, 

I.lar.jrarron,  HereforH^hirr,  "  Improvement!^  in  the  tfeatimnt  of  auaM 
fabiic!>.  and  m  the  scp:iraiiun  of  wut  1  liii.ii  w>  iton  and OtIiaraahllaaaM 

contained  therein.  —Petition  recuriicd  March  21,  tl68> 

i.'  j.  A.  P.  Price,  Lincoln's  Inn  Fielda,  MiddlaMi.  aad  J.  A. 
Wanklyn,  Finsbury  Circus,  "  ImprovemenM  in  the  prepantiM  ml 

use  ctf  anesthetics  "-  .\pril  17,  iH'iS, 

1136.  ].  \ir,^-cf,,  l;.i\icr  K'  jd,  Islington.  "Improvemenu  in  the 
preparation  and  utiiisatiun  of  tcrtair.  vc^^etablc  and  bitumiaoia 
prodaAa.'*— April  ly,  iSbB, 

1630.  B.  P.  H.  Vaughan,  Chancerv  Lane.  "  Improvemenu  in  tbl 
preparation  of  anhjfdraoa  cMoridea  np  ncaaa  of  anlpiudaa  or  tbs* 
elements."— A  cotanmicailim  ^M>  F.  Curie,  BevdeaiK.  Fnaca<— 
May  ig,  1S6S. 

2048.  Rev.  H.  Highton.  M.A.,  Susses  Bnut,  Brighlea,  Smmi, 
"  Improvements  in  the  manufacture  of  artHcW  BiMM  or  alata^  aal  la 

colouring  the  same."— Jur.e  .'s  i'^''8. 

.  2.140.  C.  n.  Abel,  ^1  i-l,.im(inn  Buitdincs,  CV..ir_tcry  Lanr,  "A 
new  or  impnjveJ  process  tomcpaiatinK  the  rinc  from  ihe  argentileroas 
aHiqpB  obtained  in  tha  aaparation  of  silver  from  argentiferous  lead  by 
laeMs  of  21DC,  and  imptoveaients  in  tbe  furnaces  employed  tot  tM 
vwiHHa."— A  cogtHUWHOtiea  fmn  H.  Roiu.  MaraaUIca,  Fnaca.- 


NOTES  AND  QUERIES. 


Can  any  correspondent  of  the  CHSMlcat.  Nawa 
where  b«  can  obtain  liquid  caxbe»ic  acid,  and  tha 
also,  wliere  be  can  •btain  aeeend-liaiid  pbneaophit 


inform  "  NiaDu' 
of  ibe  mm; 


LubricatinK  Compoaltion.— In  reply  to  "  AberkenfiK,"  the  best 
lubricating  composition  for  heavy  work  is  a  mixture  of  railway  grtaac 
and  plumbago.  A  sailor  inlrodueed  the  above  into  the  Poftngiics* 
nas'v;  it  proved  rflicacious,  and  tbe  |OWfniBntcnMndlriiBtpcilin 

•— IflRST,  Bkoiiki:,  &  Hirst. 

Gallipoli  Oil.— Eipose  the  oil  to  li^lrt  Utd  air:  M  the  mm 
lime  allou  it  to  remain  perfeAly  quiet  for  several  days— if  the 
oil  be  \  ery  fool,  weeks  may  he  necessary.  It  is  a  mere  matter  of  titise , 
the  oil  will  sure  to  became  clear  in  the  end — filtering  through  chaicc«l 
will  slightly  accelerate  the  operation.  There  are  no  dyes  used  m 
colouring  wool  that  will  permanently  stain  nil.  The  aniline  i 
aiipear  at  first  to  coloar  oil,  bat  in  a  abort  time  are  depoaited, 
oUlaaaciaar  aa  ever.  Qneiyt— 'What  will  cnlour  elt  pmm 
of  any  cetenr  «r  ahade,  aifaanet  root  encayted  i^.  P. 

Separation  of  Earthy  8ulphatea.~PWimfed  digestion  villi  • 
solution  of  carbonate  of  ammonia  at  tha  ordinary  tcmpieralure  will 
change  sulphates  of  strootia  and  lime  into  carbonates,  without  adiat 
cn  sulphate  of  baryta.  A  boilioi  temperature,  or  the  cmployaKntel 
carbonate  of  soda,  docs  not  eSeA  so  complete  a  transformstion.  Tbs 
mixture  of  salts  so  obtained  should  be  finely  pulvcti-icJ  and  well 
washed  in  cold  water  before  treatment  with  nitric  acid,  this  ihes 
dissoU'cs  Ihe  strontia  and  lime  and  leaves  the  sulphate  of  baryta. 
Neutral  lime  aalts  treated  with  a  aolutioa  of  araeniotta  acid,  giie  a 
ptecipitata  of  aracnite  of  time  on  addition  of  antmania.  Sm  af 
stniatia  aad  baryta  nader  tbe  i 

-F.WiSMtHL 


TO  CORRESPONDENTS. 


L.  /'oAornrv  —  We  are  acquainted  with  00  better  ccinestfor  ina 
than  the  wellknown  mistiifaotiwwi  Hin^ataalpbyr.nndaalaianBiir 
Sea  sidi.-\  short  aceonmoT  the  dtcmiaMy  el  tlwHa  ippenied  ia 

Brande's  "  Manual." 

H.  .Si.  i»i('>'<r.—The  cinnamon  stone  is  sometimes  used  asac*<"- 
It  consists  essentially  of  a  silicate  of  lime  and  alumina,  cctntainisc  * 
little  iron. 

ifand^rr.  C— The  substitution  of  lime,  by  lirconia  in  theoljii}- 
drogen  light,  has  been  carriedootby  the  inventor.  M.  Carao,  oa  a 
suSicicntly  large  scale  to  show  its  entire  praAicabilttf*  The  I 
of  sirconia  would  doubtless  diminish  as  soon  as  a  demand  1 
it.  It  ia  a  nra  aarth  at  pcaaeni  bccaaac  nobody  wanta  it. 

CommmictHom  A«w  httn  netivti  from  Messrs.  Townscnd  aad 
Adams;  Louis  Pokorner ;  S.  Mcllor  ;  Prof.  Heaton  ;  J  T.  Dsfter; 
F.  A.  Aramayo:  W.  Leighton  ;  E.  Smith  ,  G.  Dutton  ;  F.  J.  Barker 
(with  eiKlasure) ;  M.  A.  Baincs ;  Mawson  and  Swan  :  Prentice  sad 
Co,;  l.L.I>BBnnm:  R.Wwdrap:  I.  Parry:  Rev.  B.W. 
Stmt  BMk;  J.NoMn;  ].  Bowiiic:  J.Spilln; 
aad  DbBOwif. 

BOOKS  RBCBIVEa 

Condensed  TemperaacaFadtofar  CfefialiaaaiWMll 
and  Modern  Wine*  and  Mall  Llquota.  By  J. 

Lonrton :  1  nibner. 
Britain's  Draw Lack'i.    lU  Ki  v  Pr^'fcsmr  Kirk. 
Water,  its  Impurities  and  Punficatiun.   By  the  Londofl  and  Oanwal 

WaterMM^  CnapMV. 

VvniemBient  mi  fmtm  ml*  «f  Snlin% 
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ON  THE  EXTRACTION  OF  OIL  BY  MEANS  OF 
SULPHIDE  OF  CARBON. 
By  M.  HEYL. 

A  NBWSfid  iateMsUng  process  for  the  extradion  of  oil  by 
oacaos  of  tHlphide  of  carbon  is  carried  out  on  a  large  scale 
at  the  manuiadory  of  M.  £.  O.  Heyl,  at  Moabit»  near 
Berlin. 

With  icspcA  to  this  nwtbod,  tbo  aiuute  of  Prussian 
ogrictiltiue  contain  details  which  we  now  transcribe. 
An  oil  of  sufficiently  good  quality  for  successful  employ- 
ment in  the  lubrication  of  machinery,  is  manufaAured  at 

Moabit  at  iht-  Jaily  rate  cjf  2,570  kilogrammes  ;  its  residue 
forming  an  cxctJk-rit  food  fur  cattle.  When  more  cr  If^s 
finely  ground,  the  latter  may  be  sent  oil  in  sacks,  and 
requires  no  pulverisation  before  being  mtxcd  wiii)  hard  or 
soft  water,  but  may  be  given  to  the  animals  at  once,  thus 
having  an  advantage  over  oil-cake.  The  oleaginous 
^rjiii,  such  as  tol/a,  linsei-d,  or  mustard,  arrives  1:1  ships 
iy  the  Spree,  and  is  raised  i:i'.o  the  v. archouse  by  a  per- 
petual screw,  winch  every  day  draws  up  into  the  manu- 
factory the  necessary  quantity  for  the  work  (about  33 
bc<5iulities).  It  is  then  placed  by  a  lift  upon  a  sieve  com- 
pri^in^  a  winnower,  antl  thence  falls,  perfedlly  clean,  into 
a  triturator,  the  movements  of  whose  cylinders  are  com- 
bined in  such  a  way  as  to  tear  rather  than  bruise  it. 

After  this  preparation,  the  grain  passes  into  a  revolving 
cylinder  of  sheet  iron,  about  0*418  m.  in  diameter,  and 
heated  from  below,  whence  it  flUls  after  desiccation  into 
ciebt  largo  vats,  each  holding  878  bedoUties,  and  capable 
of  revoMng  on  two  horiaontal  axles. 

After  having  csrefuUy  closed  the  vats  w^  covers,  the 
solphtde  of  caroon  ia  coodiiAed  into  them  from  a  higher 
icservoir  ;  about  7,000  kilos.  being  required  for  the  dtuly 
tnanufadlure,  of  which,  however,  only  28  kilos,  are  lost, 
that  is  to  say  about  4  jjer  cent.  I"rum  the  butunn  of  tlie 
va.1,  the  solution  of  o:i  in  tlie  sulphide  r>l  c.'.rbun  trickici 
out  in  a  thread  like  tiiaiule:.  and  becuriies  clearer,  until  at 
last  the  biilphide  xum  quiiu  putt.'.  This  indtciitt:^  the 
precise  inurnent  when  the  seed  is  completely  deprived  of 
oil,  and  steam  is  then  substituted  for  the  sulphide,  of 
V.jiich  It  entirely  leitioves  all  traces. 

The  vats  are  now  uncovered  and  reversed,  in  order  to 
ejc&  the  exhausted  matter,  winch  ;s  taken  ui>  by  the  lifts 
and  passed  successively  through  three  niitl-hoppers  heated 
by  steam ;  lastly,  it  is  again  ground,  when  it  forms  an 
aiiroentary  powder,  containing  5'3  per  cent  of  nitrogen, 
and  saleable  at  15*15  francs  the  hundred  kilos.  The 
mixture  of  oil  and  sulphide  of  carbon  extra<:ted  from  the 
vat  washings  is  purlSod  with  steam,  distilled  twice,  and 
cooled  in  tluee  large  worms  passed  through  refrigerators. 
It  is  thcB  fttftlfied,  which  rendcrK  it  capable  of  employ- 
ment in  new  operations*  after  being  restored  to  the 
original  reservoir.  The  tnde  Mice  <rf  snlphtde  of  carbon 
ia  UOVR  0-79  fr.  too'Sj  fr.  the  Icilogrmnnie,  but  costs  the 
manufaxllory  of  Moabit  rather  less,  as  it  is  made  on  the 
premises.    The  oil  thus  obtained  is  sold  as  lamp  oil  after 
being  deprived  of  colour  ;  and  by  submitting  it  to  a 
chemical  process,  a  superior  oil  for  purposes  of  lubrication 
is  prodiit«:d,  possessing  the  advantage  of  being  and  remain- 
ii-,)^  cxtieinely  lluid.    Another  oil  is  also  manufactnred, 
.specially  adapted  to  the  lubrication  of  raii  ,.  ay-caruage 
axles,  iiisp:ssa'.ing  at  a  very  Icnv  lenipera'.ure  only.  Four 
Uiige  wrought  iron  reservoirs  of  7-416  cub.c  metres  each 
hold    lar^e    quantities    ul    uih    and   a   steani-en  ejinc  of 
la-horse  pov>cr,  w;tii  tw  o  boilers  and  a  pressure  t  f  tAvo 
atmospheres,  g.%e  all  the  power  and  steam  necessary 
■  fat  operatioD,  txaasport,  ftc.   The  daily  fabri^^uoa  of 


2,3}o  kilos,  only  tcijuires  the  work  of  six  men  ;  and  the 
careful  analyses  of  MM.  liirner,  of  Kej^enwalde.  and 
Karsten,  of  Kiel,  could  uiity  lind  in  the  rciidue  2  per  cent 
of  oil  and  7  percent  of  water,  whilst  in  the  residue  f;om 
the  common  method  of  pressinf^,  g  per  cent  of  oil  and  15 
per  Cent  of  water  were  clisco\ered. 

i  he  question  has  been  much  discussed  as  to  whether 
col/a  oil-cake  be  a  beneficial  food  for  cattle  ;  it  depends 
on  the  objedl  in  view.  The  experience  of  M.  Strengcld 
of  Tharand  proves  that  when  cattle  are  young  and  have 
not  attained  their  full  growth,  the  colza  oil-ca£e  is  advaO' 
tageoUS,  as  the  growth  of  animals  requires  (bod  (icher  in 
nitrogen  and  phosphoric  acid  than  in  fatty  matter ;  It  is 
also  beneficial  to  milch  cows*  For  fattening  cattle, 
aliments  richer  in  fat^  matter  are  preferable.  These 
remarks  will  explain  the  oontradidoiy  opinioM  held  bv 
different  a<^icuUiirists^— CAwmtM'Jk*  Annslni  <br  LoMf- 
mrthscha/l.) 


AIDE  ME  MOIRE  FOR  SILICEOUS  FORMtJI^fi. 
By  thB  Kev.  B.  W.  GIBSONB,  M.A. 

Neolect]N(.  the  recent  classification  by  Odling  of  the 
silicates  into  ortho-,  mcta-,  },  and  acid, which  distribution, 
though  perhaps  more  philosophic,  does  not  readily  include 
some  cases  of  common  occurrence*  we  employ  the  well 
recognised  fonnola— 

This  general  type  may  be  made  to  embrace  almost  all 
the  kno'.vn  earthy  silicates  (however  complicated  their 
composition^  by  giving  v.-iri.itions  to  its  tonsinnts. 

Here  M  denotes  Ca",  Mi;'  ,  l  e",  Mn",  i\c.,  or  K^,  Naj, 
metals  furnishing  a  protoxide,  and  K  stands  for  Fe'",  Al'", 
Cr"',  &c.,  metalH  ftirniihing  a  sesquiuxidc,  the  law  of 
i»omorphous  subiitit^tion  being  supposed  to  prevail. 

In  every  such  formula  five  numerical  constants  /,  ^, 
r,  s,  t, — have  to  be  rccoUeAed,  a  mental  exertion  almost 
intolerable  even  to  those  mOSt  veised  io  minerals  ;  yet 
examiners  (according  to  mypetsonsl  eiqierience)  some- 
times call  upon  examinees  to  write  down  half  a  dozen 
such  in  a  single  sitting. 

Whilo  strongly  deprecating  siKh  t  deplorabte  mls- 
direOion  of  students*  eamgies,  I  bw  to.  submit  to  die 
latter  a  mode  of  siumoHnting  much  of  the  difficulty. 

Abstraft  nUmllKS  may  be  represented  by  consonant 
letters,  and  these  latter  may  then  be  groupt^id  by  aid  uf 
vowels  into  intelligible  words  having  some  rdatioo 
obvious  or  fanciful  to  their  original. 

1  h  u  < ,  a  dopting  Howlett's  system  of  memoria  tecbalca, 

and  tailing — 


s 

n 
h 

r 
j 


or 
or 
or 
or 
or 
or 


X 

t 
n 
ni 
z 
1 


D 
I 

3 
4 
5 


d 
c 
b 

P 

y 


or 
or 
or 
or 


v 
k 
w 
f 


6 

7 

8 

9 
10 


such  a  long  sequence  of  figures  as  59221  might  be  re- 
colledied  1^  the  word  tltphmt,  or  92(10)75  by  pkysktl, 
the  semiconsonant  y  being  combined  with  the  mllowing 
consonant  to  foim  the  symbol  of  any  number  from  xo 

to  19. 

The  following  tinefl^-flome  rational,  some  nonsensical- 
have  stood  the  test  of  a  fiew  years'  usage  among  my  pupils, 
and  contain  the  essentials  worth  remembrance,  vi.'  ,  tht; 
oxygen  ratios  of  the  constituents  in  the  conin.onest 
nati;ral  sdiccous  conipoutids.  In  explanation  I  in.ay  add 
that  ^lie  memorial  words  are  italicised,  and  otcur  usually 
at  the  iieu'inn^n;^'  or  end  of  cich  verse. 

App<  ndcd  also  are  brief  explanations  designed  to  add 
intelligihility  to  a  necessarily  incoherent  composition  ; 
they  will,  I  diifb.lently  hope,  include  some  fa^  interesting 
to  mineralo'.^ical  students. 

The  atomic  weights  aic  tiw  most  recent.  _   ^  . 
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Acfhu  of  Sulphurous  Addon  Compounds  of  Silver.  {'SS^rSi: 


Aluminous  Silicates. 
(t).  Gemmn  calls  Garnet  Idocrasc; 
(a).  M'-in  ni;u.(.  -  Si.iuroli'.tj  :  f^rain  ofdiy** 
{\\.  (()  tifiliui'i  </'  : )  tiebris  Felspar; 

liiir^-         1"  du^c<i  eyes  Micas  are; 
(5 1.  Heal  Topaz  and  its  tint  will  fade  i 
ih't.  0(  murder  Scapolite 's  afraid 
(7 1.  And  gLucy  Beryl  sweet  good  maid, 
(SI.  Trapczal  Leucite  brings  them  aid, 
{g\.  Bui  gravtr  Epidote  can't  come ; 
(10).  Pol'd  ToiiniMuiii«  aut  in  gum, 
(i.)  //aKjimm  calls  Vesuvian  gaiiiet  idocnse ;  this,  the 
pyramidal  form,  ts  isomeric  with  the  dodecahedral  or 
common  garnet,  3Ca0.2SiOi  4-  AljOj.SiO^. 

(2)  .  Prismatic  staurolite,  AljO^.SiOi,  has  been  formed 
•irlrr-^ially  by  Deville,  who  passed  gaaeOM  SiF^  over 
aUernate  layers  of  AI^O^  and  SiOj. 

Kaolin  or  clay  in  its  pure  form  las  got  from  St.  Austell, 
Cornwall)  AlaOj.aSiOj  +  211^0  in  derived  from  the  dis- 
inttf;ration  of  Felspar  by  the  weather. 

(3)  .  The  fekpars  are  a  family  iftfioia  to  enumerate ;  the 
member  here  rjuotr  i,  potassium  felspar  or  ortboclaae,  is 
monocliiiii..  tht-rf^t  tTiclinit. 

(4)  .  The  dL-cipt:vc  tiiiiiblc  refraction  of  the  micas  is  of  two 
kinds,  viz..  uniaxal  in  M!jmica.4MgO,2SiOi  +  AljOj.zSiO^ 
and  biaxal  in  K  mica.  KiO.jSiO..  +  3Alj03,3Si02. 

(5)  .  Topaz,  according  to  Sir  D.  Brewster,  contains  an 
organic  volatile  hydrocarbon  to  which  its  colour  is  due. 
To  a  similar  conclusion  tend  the  researches  of  Lewy, 
Kuhlmann.  Fournct  in  the  case  of  other  gems. 

Topaae,  aAljOttaSiOs  +  AlaOj,SiF4,  contains  a  variable 
amount  or  fluorfne,  i»e  estimated  as  cqulvftleDt,  oxygen, 
vi*.,  F4  -  O^. 

(7)  .  Bery  1,  3GO,38iOs  +  AI.iO„3SiOj,  is  a  aoiuce  of 
glucinuni  and  its  swett  {yXmcve)  salts. 

(8)  .  The  Ira  f>esohtdnH,  a  variety  oftlieicontetrabedron, 
IK  named  by  Kosc  Icucitohedron  fruin  this  mineral's  fomi. 

(10).  Tourmaline  in  cniincnlly  polar  both  electrically 
and  optically ;  when  used  in  the  polatisoope  it  mayte 
mounted  in  Canada  lialsam. 

Hydratcd  Aluniinmtt  Silieates. 
it).  Tmu  MuudtH  Analdme  ti^  Cecble  Ijne, 
fai.  While  Meaotype  searches  the  mart  far  a  faajrer. 
hi.  Qmd  mi  Dm  t  see  SilBiitt't  lustrous  fiie ; 

(4)  .  The  aeolyte  Prdmite  M'«r  meont  to  proclaim 

(5)  .  Them  dead  to  the  fame  of  frail  Chaba/ie's  shame, 

(6)  .  Nor  that  green-slate  became  for  Chlorite  our 

hotrie  name. 

(i).  Analcimc  {nynXvi-,  wcakK  named  from  its  feeble 
electric  pow*  r. 

{2).  Mesotypc.  formerly  natrolilc. 

Stilbite's  lusire  («nX^q)  elicits  the  Latin  exclama- 
tion of  wonderment. 

(5)  .  Haiiy  terras  this/r.i/^-j/c  and  beautiful  crj-stal  chabasic. 

(6)  .  The  home  or  trivial  name  of  chlorite  slate  ia  green 
(X^uttpvr)  slate. 

MsgHoiim  SilUaU$. 
(i).  Hail  Talc,  and  In  Magneslan  group 
(at.  Gib  Steatite  a  part, 

iji.  Ntvtr  smoke  Meeischaom,  or  the  croup 
4).  Will  latrl  Picrosmine*a  heart. 

h). 

(5)  .  Proud  Augite,  I'yroxenc,  Hypersthene  fWMW 

(6)  .  H.1S  three  titles,  but  Chr^'solite  Olivine  none, 

(7)  .  Substitutive  feiruginous  Serpentine  ^Tfi-w, 

(k).  And  tough  Amphibole,  Hornblende  will  finish 
lay  «M. 

fi).  Talc,  4Mg05SiO,. 

(3).  Meerschaum.  2MgO,3StO..  +  ^HaO. 

(41.  I'icrosmine  (xi*f/oT.  pun^Li-.t,  i  t^ii;,  cnlourl  h,-i<;  .tii 
argillaceous  Bcenl  when  moist* m  il ;  ol  tius  t;f""P 

also,  c.f^,,  steatite  or  so.^p  t-  ni-.  :itc-  unctuous  to  the  touch. 

(7)  .  A  trace  of  Fe  replaces  the  Mg  ia  serpentine,  pro* 
dncing  the  deep  gKcn  and  led  tints. 


ON  THE  ACTION  OF  SULPHUROUS  ACID  ON 

COMPOUNDS  OF  SILVER, 
By  ProicMor  J.  &  STAS. 

I  WILL  give  here,  generally,  tlie  obsen.  alions  I  have  made 
on  the  adlion  which  sulphurous  acid  has  upon  silver  1 
pounds,  according  as  tlie  «cid  it  iotaft  or  bu  1 

a  decomposition. 

A  current  of  sulphurous  anhydride,  prepared  by 
of  the  combustion  of  sulphur  in  dry  air,  or  by  the  deco^ 
position  of  sulphuric  acid  by  copper,  mercury,  carbon, sr 
wood,  produces  a  white  precipitate  of  snlphite  of  silver  ia 
an  aqueous  solution  of  nitrate  or  snlpbaie  of  silver  t 
liquid  remains  colourless..  A  solution  off  salphacsm  add, 
newly  obtained  by  passing  the  anhydride  through  boiled 
water,  and  proteeUd  from  the  action  of  the  light,  behaves 
like  the  anhydride.  The  sulphite  of  silver  produced,  kept 
from  the  light,  seems  to  nie  to  ket;i  indefinitely  at  common 
temperatures;  but  unrfir  the  influence  of  li^bt,  orofan 
excess  of  sulphurous  acid,  it  changes  intoamnitnieof  SBt< 
phate  of  silver  and  metallic  siivt  r. 

A  current  of  sulphurous  anhydride,  or  a  fresh  saturated 
aqueous  solution  of  this  anhy!  ride  docs  not  precipitate  sul- 
phite of  silver  from  a  sulutioii  of  nitrate  or  sulphate  nf 
silver,  dissolved  in  water  arifh:Iated  by  .luufficicnt  ([uantity 
of  sulphuric   or    nitric   acid  ;  hquhl  Tivmins  idjnr- 

less.    In   rprnfUtc  darkness,   the  liquid  may  even  be 

krpt  for  a  lon^  time  at  100"'  Cwidmatthe  slic^tcsk  pte* 

cipitate  or  change  of  colour. 

A  solution  of  sulphurous  acid  in  pure  water,  whether 
boiled  or  not,  after  bciog  left  for  some  time  in  the  lig^ 
gives  a  grey  precipitate  with  sulphate  and  nitrate  ef 
silver ;  in  a  few  moments  the  supernatant  liquid  becouMS 
successively  yellow,  brown,  aJld  Uaclc,  «od  at  ksflh 
throws  down  sulphide  of  silver. 

I  have  seen  such  «  aolntion  of  altered  sulpboroof  add, 
precipitate^  in  darkoesS;  niMallic  silver  from  a  eoludoe  «f 
nitrate  or  sulphate  of  silver  in  dilute  fulpbnric  acid,  sad 
even  in  dilttte  nitiic  acid. 

It  is  therefore  seen  that,  under  certain  circumstances, 
a  solution  of  sulphurous  acid  will  ad  on  nitrate  and  sul- 
phate of  silver  as  do  most  of  the  pol>'thionic  acids,  which 
fcltiwly  prrcipitatf  sulphidi-of  silv  er  from  !>o!utionB  of  these 
salts.  H.  Ku.se  has  alreatly  nnticcd  tliat  sulphurous 
anhydride,  obtained  by  the  adiion  of  sulphur  on  binoxidc 
of  manganese,  behaves  in  respett  to  liolublc  salts  of  silver 
differently  from  an  acid  produced  by  the  reduAion  of  s.il 
phuric  acid  with  mercury  or  coppi-r,  even  after  havin:; 
deposited,  by  sufBcicnt  repose,  the  sulphur  w  hich  it  may 
ha%'e  carried  over.  1  have  rcLOijnised  the  sa.'nc  faft,  bi.: 
in  a  Il'ss  flfun-L-.  w.th  thi;  sulphurous  anhvdride  obtair.i.-d 
by  the  adion  of  sulphur  on  sulphuric  acid.  In  fresh 
solution  they  both  behave  like  very  dilute  solutions  of 
pentathionic  acid  ;  they  precipitate  from  nitrate  o( 
silver  a  mixture  of  Kulphite,  sulphate,  and  sulphide  of  silver. 

The  same  difference  which  I  have  observed  in  the  adioa 
of  intaet  and  altered  sulphurous  add  on  nitrate  and  sul* 
ph.ite  of  silver  dissolved  in  pore  water,  or  in  water 
acidulated  with  sulphuric  or  nitric  acid,  I  have  observed 
in  the  reducing  adion  which  these  intaft  or  attend  acids 
exert  on  the  iodate.  btomale,  md  chloeate  of  silver.  Al* 
low  tem&naimr*,  mid  tn  ttrftt  darhmtt,  both  sutphmiOBS 
anhydriae  and  its  solution,  made  at  once  away  from  the 
light,  reduce  to  the  state  of  iodide,  bromide,  and  chloride 
the  iodate,  bromate,  and  chlorate  of  silver  suspended  in 
pure  water  or  in  water  acidulated  with  sulphuric  acid. 
Whatever  may  be  the  excess  of  sulphurous  anhydride,  or 
its  t,,iiiti(>n,  itir  pali  yrllovv  iodine,  the  bromide,  Ktill  p^lcr 
tonKtune.s,  .<nd  dark  yellow  at  other  times,  .ind  the 
white  chloride  rt-main  absolutely  intact,  and  all  their 
elements  remain  in'-oluble  for  an  indefinite  time,  if  thci* 
compounds  arc  absolutely  withheld  from  direct  or  indired 
solar  radiation.  We  may  even  raise  to  100*  C,  and 
keep  fbr  a  long  tiaw  M tliia lcaipentiii«i  tte  NvMlii 
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which  the  iodide,  bromide,  and  diloride  of  ailvttr  test  by 
the  side  of  the  sulphurottft  acid,  Without  tiieir  cxpericociiig 

the  least  alteration. 

The  liquid  in  which  tht  ioditlc,  t^romidc,  or  thioricic  of 
silver  is  precipitated,  contains  no  trace  of  ludliydric, 
bromhydric,  or  chlorhydric  arid.  On  the  other  hand,  under 
theinftuenct  uf  light  and  sulphurous  .tc  id,  the  iodide  of  silver, 
slowly  becomes  ijreyish,  the  bromide  very  r.ipidly  becomes 
blackish,  and  the  chloride  very  rapidly  bluish  black;  in 
this  cuse  the  liquids  contain,  respectivLly,  iodhydric, 
bromhydric,  and  chlorhydric  acids.  When,  in  consu- 
(jucnee  of  the  pre-^ence  of  air,  the  sulphurous  acid 
passed  to  the  state  of  sulphuric  acid,  the  iodide  of  silver 
which  had  become  regains  its  ^'<"//oai  colour,  as  the 
iodhydric  acid  brings  it  back  to  the  slate  of  iodide,  am! 
the  iodide  keeps  yellow  because  it  is  unalterable  by 
light  alotti-.  whilst  the  blackish  bromidi-  nnd  the  bluish 
buck  chloride  preserve  their  altered  coiidlnon.  Bromhy- 
dric and  chlorhydric  acids  cannot  indeed  pass  to  the  sute 
of  bromine  or  cMoriae  under  the  inllacnce  of  the  atmo> 
spheric  oxyi^n. 

Sulphurous  acid  which  has  undergone  spontaneona 
modiftcatioo  behaveaqitite  dilleKmlywithiodate,bromate, 
aod  chloiate  of  silver.  Thus,  in  fat  matt  compUU  doHt' 
>,  it  tniM&raM  iodate  of  silver  suspeodcd  In  pore 
or  in  water  acidulated  with  sulphuric  aeid  Into 
orange  iodide,  and  the  iodide,  after  having  been  washed 
with  water  and  treated  with  cyanide  of  ammonium  mixed 
with  cyanl-.ydric  acid,  dissolves  with  separation  of  flocks 
of  sulphur,  .ir.d  even  of  sulphide  of  silver,  if  the  modifica- 
tion of  the  sulphurous  nc.d  is  much  ad\. winced,  hi  thi 
v.oii  cotiipldr  ilnrlnii  is,  brom;de  of  silver  suspended  in 
pure  water,  or  in  water  acidulated  w:th  sulphiiric  acid, 
inst.intly  p.isses  to  ihr  state  of  yelhnv  bromide  under  t!ie 
influence  of  the  modified  sulphurous  acid,  .^nd  the  mother 
liqtior  becomes  c<>loured  dark  yellow,  brown,  black,  and 
after  becoming  decolourised  by  Standint;,  contains  a 
notable  cjuantity  of  bromhydric  r.cid.  I  b.e  insoluble  pre- 
cipitate, tiist  w.-ished  with  water,  and  then  treated  with 
cyanide  of  ammonium  and  cyanhydric  acid,  leaves  much 
residue  of  sulphide  of  silver. 

Lastly,  in  the  most  pcrftct  darkness,  chlorate  of  silver 
dissolved  in  pure  water  or  in  water  acidulated  with  sul- 
phuric acid  is  changed,  under  the  inHuence  of  modified 
sulphurous  acid,  to  the  State  of  ciitoridc  mixed  with  much 
snlphide  of  silver,  the  supernatant  liquid  containing  much 
hyorocbloric  acid. 

Thu8«  inlaet  sulpburous  acid  exerts  upon  iodate, 
brooiate,  and  chlorate  of  silver  a  simple  rtducing  aAion, 
whilst  modiJUd  salpbnrons  acid  exeiu  at  tba  saate  time 
an  aAion  tXndmeliam  and  of  sM^wrafiaft  ainilar  to  moat 
of  the  pdythioinG  acids. 


ON 


THE  Si^ECTKUM  01<  CO.MET  11.,  i868.' 
B7  WILUAM  HUGQINS,  PJL8. 


The  author  describes  the  app^.irance  of  the  cornel  in  the 
telescope  on  June  22  to  consist  of  a  nearl)'  circular  coma, 
which  became  rather  suddcnlybrightertowards  the  centre, 
where  there  w  as  a  nearly  round  spotoflil^t.  A  tan  was 
traced  for  nearly  a  degree. 

He  found  the  light  of  the  comet,  when  examined  with  a 
Speflro-scppe,  furnished  with  two  prisms  of  60%  to  be 
resolved  into  three  broad  bright  bands. 

The  brightest  band  commences  at  about  £r,  and  extends 
nearly  to  r.  Another  band  begins  at  a  distance  beyond 
F,  rauer  erealer  than  half  the  interval  between  h  and  r. 
The  thirdoaod  occurs  about  midway  between  d  and  £. 
In  the  two  more  refrangible  of  these  bands,  the  light  was 
brightest  at  the  less  lefrangible  end,  and  nadually 
dimittislicd  towards  the  other  limit  of  tbe  bands.  The 
least  refrangible  of  the  three  bands  did  not  exhibit  a 
similar  gradation  of  brightness. 

*  AtatmAeisfwpcr  comnuaicstsd  to  Un  Rvysl  Socis^,  J  tUy  a.  iMO. 


These  bands  could  not  be  resolved  into  lines,  nor  was  any 
light  seen  beyond  the  bands  toward  the  violet  and  the  red. 
The  measures  of  these  bands  are  given,  and  a  diagram 

of  their  a;ipearance. 

Tlie  author  found  this  coraetic  spe<5krum  to  a^^ree  e\.^,dly 
with  a  form  of  the  spcctnmi  of  carbon  winch  lie  haii 
observed  and  measured  la  1^4.  When  .in  induaion 
spark,  with  Leyden  jars  intercalated,  is  taken  in  acunent 
of  olefiant  gas,  the  highly-heated  vapourof  carbon  exhibits 
a  spedtrum  which  is  somewhat  modified  from  that  w  lncU 
m,iy  be  res.irded  .is  typical  of  carbon.  The  light  is  of  the 
same  refran:;ihilit;es,  but  the  separate  strong  lines  are  not 
to  be  distinguished.  The  sh.tding,  composed  of  numerous 
fme  lines,  which  accompanies  the  lines,  appears  as  an 
unresolved  nebulous  light. 

On  June  23  the  speftruin  of  the  comet  was  compared 
dirc<fll^  in  the  spectroscope  with  the  spectrum  of  the 
induction  spark  taken  in  a  current  of  olefiant  ^as. 

The  three  bands  of  the  comet  appc-tred  to  comcide  with 
the  coiresponding  bands  of  the  spectrum  of  carbon.  In 
addition  to  an  apparent  identity  of  position,  the  band* 
in  the  two  spe&ra  were  very  similar  in  their  general 
cbaraftera  and  in  their  relati\-e  brightness. 

These  observations  were  conHtnied  on  June  25. 

The  lemaifcably  close  resemUaiKe  of  the  speAnun  of 
the  oomet  with  that  of  the  speAram  of  carbon  necessarily 
suggests  the  identity  of  the  subatanoes  by  which  ^  in  both 
cases  the  light  was  emitted. 

The  great  fixity  of  carbon  seems,  indeed,  to  raise  some 
difficulty  in  the  w.iy  of  accepting  the  apparently  obvious 
inference  trom  these  prism.ltic  observaticns.  Some  conieti, 
have  approa.  hi  d  sufficiently  near  the  sua  to  acquire  a  tem- 
perature hiidi  tnj.i^h  lo  convert  even  carbon  into  vapour. 

In  the  case  of  other  comets,  the  author  suggests  that  the 
ciliiculty  is  one  of  degree  only,  for  the  conditions  arc  not 
known  under  which  even  a  gas  permanent  a!  the  temperature 
of  the  earth  could  maintain  sufficient  beat  to  <  init  hi^ht. 

The  author  states  that  some  phi  isj>liute8i;ent  substances 
give  spedtra  which  are  discontinuous,  but  he  gives  reasons 
which  would  scarcely  permit  us  to  consider  cometary 
liglit  to  be  of  a  phosphorescent  charatler. 

Thespe&rum  shows  that  the  colour  of  this  comet  was 
bluidi  green.  Considerable  differenco  of  colour  has 
been  remarked  in  the  parts  of  some  ccmiets.  Sir 
William  Herschcl  described  the  head  of  the  comet 
of  j8ii  to  be  of  a  greenish  or  bluish-green  ooiooft 
while  the  central  point  appeared  of  a  rud<fy  tint.  ■ 
The  same  colours  have  been  observed  in  other  comets* 
If  carbon  be  the  substance  of  some  comets,  this  subsunce, 
if  ineaadeacent  in  the  solid  state,  or  lefleAing,  when  in  a 
condition  of  minute  dlvirion,  the  light  of  the  sun.  would 
aflford  a  light  which,  in  coinparison  with  that  emitted  by 
the  luminous  vapour  of  carbon,  would  appear  yellowiaa 
or  approaching  to  red. 

'i  he  author  refers  to  the  bearing  of  these  results  on 
certain  comcLary  phenon^er.a,  .'ind  on  the-  appaicnt  idintity 
of  the  orbits  of  the  periodical  meteors  with  those  of  some 
comets.  '  

LIQUID  GLUE. 

By  M.  KNAPPL. 

Tim  MCfbl  Cfticle.  which  is  employed  for  a  variety  of 
purposes,  as  mending  porcelain,  glass,  mother<of>pearl, 
&c.,  is  not  nearly  so  good  when  prepared  with  vin^ar  and 
nitric  acid  as  that  obtained  by  the  following  process 
Three  parts  of  glue  broken  into  small  pieces  should  be 
coverea  with  eight  parts  of  water,  and  left  to  stand  for 
some  bovfs;  ooe'haif  of  chlorhydric  acid  and  three  fourths 
of  sulphide  of  tine  must  then  bie  added,  and  the  whole  ex- 
posedto  a  temperature  of  from  81* to  89*  C.  during  ten  or 
twelve  hours.  The  compound  thus  olMaioed  doea  not 
^elatiniiie;  it  only  needs  to  be  allowed  to  settle,  and  will  be 
touud  a  most  useful  agent  for  Joining  purposes.— (H'wAfli- 
ichri/t  des  ^iitdir-vstirrnchicihcn  Gewerh'VtreiHs). 
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I  Aueunt  ai,  iSss. 


PROCEEDINGS  OF  SOCIETIES. 

BRITISH  ASSOCIATION 

FOR  THE 

ADVANCEMENT    OP  SCIENCE. 
NOBWieit  IIKBTIMO,  Wbdnbsmy  Avoost  tl),  18QS. 


INAUGURAL  ADDRESS  OF  THE  PRESIDENT, 

J08KPH  Dalton  Hooker,  Esq.,  F.R.8.,  D.C.L., 
DinAgr  «( tto  ttiqnt  Oudcitt,  Ketr. 


My  Lords,  Larirs,  and  Gknilf.men, 

Thirty  ycnrs  will  to-morrow  liave  elapsed  since 
I  fiiM  attended  a  nueting  of  the  British  Association ; 
it  wa»  the  one  which  opened  at  Newcastle  on  the  aoth  of 
Aiignal,  1S38.  On  that  occasion  the  Council  of  the 
Association  resolved  to  lecomtnend  to  Her  Majesty's 
GoverniriLii'.  the  despatch  of  an  expedition  to  the  Ant- 
arctic rt-i<;ns.  under  the  command  of  Captain  James  Rep ; 

and  it  V,  .iS  fr<;:ii  N  rv.  cri t!i;it  \  \'.  riitL'  U>  my  friends 
annour.Citijj  my  rusoKc  tu  nccir.r.pnn v  it  in  whatever 
capacity  I  could  obtain  .1  sit'iitinn  aniinnjKt  its  officers. 
It  was  thus  that  my  SLiuniilk  ijirccr  r;r<;t  shaped; 
nnd  it  is  to  this  expcJitmn,  v.!i;tli  wns  <ini'  df  the  very 
earliest  results  of  the  labuur»  of  the  BiiuMh  Association, 
that  I  am  indebted  for  the  honour  you  have  conferred  upon 
me,  in  placing  mi*  in  your  President's  chair. 

If  I  now  loo';  l  .uk  with  pride  to  those  immediately 
following  years,  when  I  had  a  share,  however  small,  in 
the  discovery  of  the  Antarctic  Continent,  the  Southern 
Magnetic  Poles,  the  Polar  Barrier,  and  the  Ice-clad 
Volcanoes  of  Niteric  Land,  t  do  BO  also  with  other  and 
fardifTcrent  feelings.  Thirty  years,  as  statisticians  tell 
tts,  reptesent  the  average  darauon  of  a  human  life ;  I  need 
not  say,  that  as  measured  by  the  records  of  this  British 
AsBOCiation,  a  htiman  lifiMinte  is  far  shorter  than  this;  for 
of  the  fdunem  dBcers  prssidied  over  «a  in  1818  but 
two  remain — ^yoar  former  President  and  devoted  awieient 
for  thirty-five  years.  Sir  Roderick  Murchison,  who  de- 
livered the  opening  address  on  that  occasion,  and  whose 
health,  I  rcf^ret  to  adil,  ]'rc\cnts  his  attci; Jaiicc  at  this 
mcetin<»;  and  your  faithful  and  ever-green  becrctary, 
ProfL  sv,,r  rhillips,  upon  whosc  presence  here  I  congratu- 
late hntl)  ^■^!U  and  him. 

A;;ain,  h;>ul;iiii^  back  bcyi'iiJ  thirty  years  ago,  in  tlie 
prigL  S  of  your  retards  I  find  thrnc  to  have  been  halcyon 
VL-ars  fur  I'rcsidrnts  when  the  prcj^arat^on  a;id  dLd:\  LTy  cif 
the  addreiises  devolved  upon  the  Treasurer,  becretar>',  or 
other  officers  than  the  President ;  and  that  in  fadl  presi- 
dential addresses  date  from  the  first  meeting  after  that 
at  Newcastle.  Of  late  years  these  addresses  have  been 
regarded,  if  not  as  the  whole  duty  of  the  President, 
certainly  as  his  hig^iest ;  fat  your  sakes,  as  well  as  for 
my  own,  I  wish  this  vfSM  not  so,  both  bwanse  there  are 
amonnt  your  oKoera  so  mai^  men  far  more  competent 
than  f  am,  and  because  I  beUiev»  that  tlM  responsibility 
whidi  the  preparation  of  these  addresses  entails,  limits 
disadvantageously  your  choice  of  Presidents.  The  im- 
pression is  very  prevalent  that  the  address  shotild  either 
be  a  scientific  iiiur  d,-  furi-c,  plnkisophical  and  popular, 
or  a  resume  of  the  jiro^ress  of  one  or  more  important 
branches  of  science  ;  and  this  view  of  the  dcty  has  ]^re;>tly 
embarrassed  me,  inasmuch  as  I  am  unable  tu  (uWA  either 
of  these  requirements.  On  various  occasions  during  the 
last  half-year  I  have  essayed  to  ftslfil  thf  wishes  of  my 
botanical  friends,  that  I  should  either  d:scuss  the  phe- 
nomena of  the  vegetable  kinedom  in  their  relatioo  to 
coU«tei«l  sciences^  or  HketcE  the  tise  and  (nQpess  of 


Scientific  Botany  duriii<»  tlie  presient  century,  or  a  portioQ 
of  it  ;  but  ever >■  su^li  essay  has  been  quithly  frustrated 
by  the  pressure  of  otiicial  duties.  Such  themes  require 
much  research,  piuch  thought,  and,  above  all,  some  con- 
tinuous leisure,  daring  which  the  whole  mind  may  be 
concentrated  on  the  method  of  treatment,  as  well  as  tipoa 
the  material  to  be  treated  of;  and  this  leisurewas  iocosi- 
patible  with  the  discharge  of  my  duties  as  administator 
of  a  large  public  department,  entailing  a  ceasdeis 
correspondence  with  the  Oovemment  offices  and  wi^ 
botanical  establishment*  all  over  the  globe.  And  I  do 
not  ask  your  indulgence  far  *m]nidf  alone,  for  there  are 
at  this  meeting  official  men  of  scientific  attainments,  who 
have  accepted  the  presidentships  of  se^ions,  but  who, 
on  leaving  their  posts  to  do  your  bidding,  dra^  1 
lengthening  chain  of  ecirrespondcnce  after  ihcm,  and 
^.lLrlliLe  no  short  purtioti  of  tliose  brief  holidays  which 
aie  allnwedto  ptsblit.  oftii.ers.  After  all,  it  is  deeds,  not 
\\  or(!s,  that  v:^^  v.-ant  frum  them  ;  .and  I  ara  proad  to  find 
our  sections  presided  cl:  by  men  who  have  won  their 
spurs  in  their  respective  ssii  r.vfs,  and  who  will  wear  ihctii 
in  the  chairs  they  occupy,  and  use  them  too,  if  needs 
must. 

For  my  crwn  part  I  propose  to  offer  you  some  ftaiarks 
upon  several  matters  to  which  the  attention  of  yow 
Council  was  directed  when  at  Dundee — and  then  upon 
some  of  the  great  advances  that  have  been  made  in 
Botany  during  the  last  few  years— this  will  inlallibly  drag 
me  into  Darwinism :  after  which  I  shall  aUnde  tA  some 
matters  conneAcd  witb  that  dawninf  science,  the  Esr^ 
History  of  Mankind,  a  theme  which  will  be  a  distinguish- 
ing collateral  feature  of  the  Norwich  Association.  If  in 
all  this  I  disappoint  you,  it  will  be  my  solace  to  hope  that 
I  niav  tht ; e'ny  break  fall  <if  snine  fati:re  President, 

wiio,  iikc  myaelf,  iiuy  liave  all  the  will,  but  not  the  time, 
adequately  to  meet  your  ;;reat  e\pc(ftaiione. 

Before  commencing,  ho\ve\ er,  I  must  atteml  tu  a  cir- 
cumstance which  cannot  but  be  uppcrniost  m  the  minds 
of  all  habitual  attendants  at  these  annual  f;atherin5^s — it 
is,  that  but  for  a  severe  accident,  there  w  ould  ha\  e  been 
present  here  to-night  the  oldest  survivin;;,  aad  indeed  the 
first  but  two  of  the  Pn  sn'ijnts  of  the  British  Association  ; 
my  geological  friends  will  understand  to  whom  I  allude, 
as  that  Rock  of  Science  in  whom  age  and  the  heat  and 
i  shocks  of  scientific  controversy  h.ivc  wrought  DO  mcta- 
i  morphosts,  and  developed  no  cleavage  planes— A  mad  of 
\  whom  both  Norwich  and  the  Association  are  proud— your 
I  Canon,  our  father,  Sedgwick. 

'  My  first  duty  as  President  is  the  plessaiit  one  of  intrn- 
:  ducing  to  you  the  members  of  the  International  Cungrc^s 

of  Pre  historic  Archa;olog>',  who  under  the  presidency  of 
Sir  John  Lubbock,  himself  a  master  of  this  branch  of 
kntiv,  led^;e,  ojn-ri  th.eir  third  session  trj-uiorrow  in  this 
tiiy.  1  he  ithcit..hes  svhich  spec:ally  occupy  the  attention 
of  the  Congreis,  are  perhaps  the  most  fascinating  that 
ever  cnf;ag«l  the  facukics.  of  nian ;  and  pursued  aw  they 
now  ail-  m  a  scientific  spirit,  and  in  due  subjection  ta 
scientitjc  methods,  they  will  command  all  the  sympathy, 
and  their  ii)eetiuj;s  w  ill  rtecive  all  tl'.e  support  that  niy 
fellow  members  ot  the  British  Association  can  afford  to 
them.  And  there  is  one  way  in  particular  by  which  we 
can  show  our  goodwill  and  give  our  supporti — and  it  is  to 
simple  that  I  hope  no  one  will  negleA  it, — and  that  is,  that 
wc  shall  all  call  at  their  officiu  residence  at  the  Free 
Library,  inscribe  our  names  in  tiieir  books,  and  obtain 
cards  for  their  meeting*. 

The  next  suttjeA  which  I  have  to  bring  oAcially  bebie 
yon  will  hrtmest  Um  nwmbem  of  the  Coogrew  no  leas 
than  ourselves,  and  relates  to  the  aAion  of  a  committee 
which  your  Council  appointed,  to  represent  to  the 
Secretary  of  State  for  India  "the  great  and  urgent  im- 
portance of  adopting;  .iLuve  measures  to  obtain  report*  on 
the  physical  form,  manntis.  and  eustomsofthe  indigeoovs 
popiihuiur.s  of  India,  .md  espesially  i_)f  thosf  tribea,which 

arc  still  in  the  habit  of  erecting  Megalithtc  monuments." 
Upon  considBMtion,  the  coinautteB  decided  that  it 
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would  be  better  in  the  first  instance,  todiredihe  attention 
of  the  Secretary  of  Suteto  the  ta*t<mei>t!oaed  tribes  only, 
both  because  Ine  whole  enquiiy  was  so  vast,  and  because 
nralematic  Cflbrts  arc  now  being  made  by  the  Indian 
doveniment  to  obtain  pbotograpM  and  hiatoriei  of  the 
.  native  Indian  tribes.  Their  elibrtB  are,  as  regards  the 
photographs  obtained  in  India,  eminently  auccessrul, 
■which  renders  it  all  the  more  disappolntinj;  that  the  de- 
scriptive matter  appended  to  them  in  thi .  cu'in'.ry,  .inil 
which  is  hnppily  anonymous,  is  most  discreditable  to  the 
authority  utid'-T  wli;:.!)  it  is  issued. 

It  will,  no  ilaubt,  surprise  many  here  to  be  told  that 
there  exists,  within  300  ni  u  s  the  British capic.tl  of  Irnii.i, 
a  trihe  of  <wmi-sava^cs  who  habitually  ctc&  doimctw, 
mcn.irt  -.  ».  yM->,  .in  !  i  ri  nut  chs.  almost  as  gigantic  in  their 
proportions,  and  very  »miilar  in  appearance  and  con- 
strudion,  to  the  so-called  Druidical  remains  of  Western 
Eorope;  and  what  is  still  more  curious,  Uiough  described 
and  Ogiwed  nearly  a  quarter  of  aceMwy  a<;o  by  Col.  Yule, 
the  eminent  oriental  geographer,  except  by  Sir  John 
Lubbodt,  they  are  scarcely  alluded  tO  in  the  modern 
Itteiatnre  of  prehistoric  monuments.  In  the  Batf^al 
Atiaiie  jfoMmal  {qt  1S44,  you  will  find  Col.  Yule's  descrip- 
tion of  the  Kbasia  people  of  East  Bengal,  an  IndO'Cbtncse 
race,  who  keep  cattle  but  drink  no  milk,  estimate  distances 
traversed  bv  tott  mouthfuls  of  fwu  chewed  m  nute,  and 
amongst  whom  die  nutiriage  tie  is  so  loose,  that  the  son 
commonly  forgets  his  father,  when  the  sister's  son  inherits 
property  and  rank.  Dr.  Thomson  and  I  dwelt  for  some 
months  artiiin;;st  the  Kh.i  i.i  people,  now  L::;hteL'n  ■.(.-.i.-s 
ago,  and  fotimi  Col.  Vulc'.'»  account  to  hr.  (-om-i-t  in  all 
p.Trt;Lu':ir>.  Tlie  undulatory  emi;iLT.:ts  <■■•{  the  country, 
some  4,000  to  6,fioij  feet  above  the  level  of  the  sc. 1.  .t re  dotted 
with  groups  cf  lut^e  i:n;iulislR-(!  ^(|;i;ircd  ;i;Il;irs,  and 
tabular  slab si.;^port-j:i  on  three  or  Tuur  umIl-  piers. 

In  one  spot,  buried  in  a  sand  grove,  we  fourul  ,1  nearly 
complet«  circle  of  menhies,  the  tallest  of  which  was  30  feet 
out  of  the  ground,  6  feet  broad,  and  2  feet  8  inches  thick  ; 
and  in  front  of  each  was  a  dolmen  or  cromlech  of  pro- 

Eortionately  gigantic  pieces  of  rock,  whilst  the  largest  slab 
ithcrto  measured  is  32  feet  high,  ij  £eet  broad,  and  ?  feet 
thick. 

Several  that  we  saw  had  been  veiy  recently  eredled,  and 
w  wen  infbnned  tliat  evciy  jrenr  some  are  put  up,  but 
not  in  the  rainy  season,  which  we  spent  in  the  country. 
The  method  of  removing  the  Mocks  is  cutting  grooves, 
along  which  fires  are  lit,  and  into  which,  when  heated, 
cold  water  is  run,  which  causes  the  rock  to  fissure  along 
the  f,'ri>(>vf  ;  the  lever  .ind  mpc  .ire  the  i^nly  mechanical 
aids  used  in  tr.insportini;  anil  cri  ctiiii^  the  Mocks.  The 
object";  of  their  crettKni  are  v.-.rioiis  sepulture,  marking 
sp(jts  where  public  events  h.id  oceurreil.  iVc.  It  is  a 
curious  faft  that  the  Khasian  word  lor  a  stone,  "  Man," 
as  commonlv  ncctirs  in  the  names  of  their  vi11.t!,'<»s  and 
placefi,  ii^  thnt  of  .M.in,  Maen.  .in  i  Men,  does  in  those  of 
Brittany.  Wales,  Cornwall,  &c. ;  thus  Mansmai  signifies 
In  Khasia  the  Stone  of  Oath — Mamloo,  the  Stone  of  Salt 
— Manfloni^,  the  Grassy  Stone  :  and,  ju-t  in  W.il.:^, 
Per  luxn  maur  signifies  the  Hill  of  the  Bii  1  1  .  .Titd  in 
Biittany  a  Macohyr  is  a  Standing  Stone,  and  a  Dolmen 
n  TMs  Stone,  Ac. 

At  the  date  of  Colonel  Yule's,  as  of  xny  visit  to  these 
people,  our  intefoooiM  with  them  wan  iunited,  and  not 
always  friendly ;  we  were  ignomnl  of  tl^r  lanmiage,  and 
they  themselves  far  from  communicative.  Of  late,  how- 
ever, the  country  has  been  more  opened  up,  and  the  est.i- 
blishnient  of  .1  llritish  cantonment  amongst  them  rcndtrs 
it  .ill  the  more  iinportant  that  t!ie  inquiry  into  their  oritjm 
lan^ua;;e,  beliefs,  cu'  toms.  tVc  .should  be  tollowed  up 
wilhont  delav.  This  will  now  be  done,  thanks  to  your 
rrprcsentations,  and  I  c.iiinot  doubt  b-it  that  it  \\  ill  ihrow 
great  light  upon  that  obscure  nml  mi;^ort.ant  br.anch  of 
Prehistoric  Arch^olo^-,  the  Wcgaluiii.in  monuments  of 
Western  Europe. 

The  Council  of  the  Association,  upon  the  reconunenda- 
ti«BortheBio]ock«18eAioni«Ppoini«4  n  commhtee  to 


report  upon  the  subjedk  of  the  government  of  the  Natural 
History  colledtions  of  the  British  Museum,  which  resulted 
in  a  deputation,  who  represented  to  the  Prime  Minister, 
in  the  name  of  the  Conaeil  .-—that  it  wras  desirable  that 
these  coUe^ona  be  placed  i-n  jcr  the  controLof  a  single 
officer,  who  should  be  dirc^ly  tL  sponsible  to  a  Minister 
of  the  Crown  ;  and  that  this  opinion  was  shared  by  an 
overwhelming  m.-ijoriiy  of  British  naturalists.  The  reasons 

stated  were,  that  there  :ip;'e.n eil  no  :e.i:-,i:.ii  whv  the 
iialiunai  colleAions  of  >>itur.^l  History  bl.auU  be 
administered  in  a  w.iy  different  from  that  which  was 
found  applicable  to  the  Koyal  Gardens  and  Botanical 
c^llf  Ciir  si  -  at  Ke  v.  the  Museum  of  Pr.nilical  Gcologj',  and 
tile  I'oy.;!  Observatory  at  Greenwich, — and  that  the  intcr- 
posiium  of  an;,  board  or  committee  between  the  supe.-- 
intcndent  of  the  colledions  and  the  Goveronient  must 

interfere  with  the  responsibility  of  the  superintendent  and 
the  efficient  control  of  the  Minister. 

It  was  not  for  the  first  time  that  this  snbjeft  had  been 
b«Mq;ht  before  Her  MatesQ^s  Govenment,  and  indeed 
before  the  self'Same  Prime  Minister ;  for,  ten  years 
previously  a  few  naturalists,  consisting  of  Messrs.  Bent- 
ham,  Bush,  Darwin,  Huxley,  Dr.  Carpenter,  and  myself, 
together  ^^itIl  the  Kite  Profc  sors  I.inillev,  Hcnslow, 
Han-ey,  and  Ilcnfrey,  presentL-d  .1  memorial  to  Mr. 
Disraeli,  then,  as  now,  Pnme  Mmister,  embodying  pre- 
cisely the  s,T:ne  \  ie\'.  s  .as  to  the  government  of  the  Natural 
Histor>-  nepartrneiu  of  the  IJritish  Museum,  to  e-.h-r  with 
3  «!cheme  lor  the  aiiministration  of  the  whole  Metropolitan 
Natural  History  collection.  Cieolugical  and  Bot.mical ; 
a^id  I  have  only  to  add,  regarding  this  document,  that  the 
surviving  memorialists  have  not,  during  the  ten  inter- 
vening years,  found  reason  to  alter  the  views  therein 
expressed  on  any  vital  point. 

Of  the  obje(ftions  to  the  present  system  of  government 
by  trustees,  some  of  the  moat  grave  have  been  stated  by 
Mr.  Andrew  Murray  in  a  communication*  made  to  the 
Biological  SeAiofl  at  Dundee;  to  which  I  woold  only 
add,  that  though  the  Zoological  coUedaons  are  the  finest 
intheworid,  and  the  Geological  and  Paloontotogical  of 
prodigious  extent  and  value,  there  are  of  the  forty-five 
trustees,  only  three  who  have  any  special  knowledge 
whatsoever  of  tha-  brari.;hes  of  science  ihesi-  talle^ions 
illustrate  ;  that  hiuce  Sir  Joseph  Banks'  death,  nearly 
half  a  century  ago,  no  botanist  has  ever  been  appointed  a 
trustee,  though  the  B.mksian  Herbarium  and  Botanical 
I.ihraiy.  then  anion;;st  ".he  must  valuable  in  Kurope,  were 
left  by  their  owner  to  the  nation,  and,  in  fine,  that  the 
interests  of  Botany  have  by  their  tniaieea  been  greatly 
neglected. 

Much  as  has  been  wTitten  upon  the  uses  of  museums.  I 
believe  that  the  subjedl  is  still  far  from  beinj^  exhausted, 
for,  in  the  present  state  of  education  in  this  country,  these 
appear  to  me  to  afford  the  only  means  of  cfllciently  teach- 
ing to  schools  the  elements  of  Zoology  and  Physiology-. 
I  say  in  the  present  state  of  education,  because '  I 
believe  it  will  be  many  years  before  we  have 
schoolmasters  and  achoolmiskteases  trained  to  teach 
these  snbieAs;  and  many  more  yean  before  either 
provincial  or  private  schools  will  be  supplied  with  such 
illustrative  specimens  as  are  essential  for  the  teacher's 
purposes. 

Contiuuig  »i)>elf  t  )  llie  consideration  of  pro\!ncial  and 
local  museums,  and  their  req'lin-ments  for  edueation.nl 
purposes,  each  should  contain  a  si'nes  of  spr  Linii'ns 
ill\istratin(;  tlie  principal  and  some  of  the  iessi.r 
of  the  .inini.Tl  and  x.^etahh;  Lingdom? 
well  li£;hted  tases  a:;  that  an  inquiring:  ol 
learn  therefrom  the  principles  upon  which  animals  and 
]ilants  are  classified,  the  relations  of  their  organs  to  one 
another  and  to  thoM  of  their  allies,  the  functions  of  those 
organs ;  and  other  matters  relating  to  their  h.-ibits,  uses, 
aiM  place  in  the  economy  of  nature.  Such  an  arrange* 
nMt  has  not  been  carrinl  out  in  any  mnseum  known  to 
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me,  though  partially  attained  in  that  at  Ipswich ;  it  re- 
quires some  space,  many  pidlorial  illustrations,  magnified 
viewsof  the  smaller  organs  and  thi:ir  stru(f\urc,  and  copious 
legible  descriptive  labels,  and  it  should  not  contain  a 
■io^e  specimen  more  than  is  wanted.  The  other  require- 
ments of  a  provincial  museum  are,  complete  collc£tions 
of  the  plants  and  animals  of  the  province,  which  should 
be  kept  entirely  apart  from  the  instrudional  series,  and 
ftmn  everything  else. 

The  cttratw  of  tbe  iDUsenm  should  be  able  to  give 
eleianitaiy  demonstiatioas  (not,  leftnre*,  and  quite  apart 
from  any  powers  of  leAuiing  that  he  may  possess)  upon 
diis  classified  series,  to  schools  and  others,  for  which  a 
fee  should  be  charged  and  go  to  the  support  of  the  insti- 
tution. And  the  museum  might  be  available  (under 
similar  conditions  of  payment)  for  leftures  and  other  de- 
monstrations. 

lixcellfnt  niinual:-;  of  many  branches  of  Geolo^^'  arL' 
now  published,  whuh  arc  invaluablL-  to  the  aJvanwcd 
student  auJ  dcnionstrator  ;  but  from  which  ;hf  schoolboy 
recoils  who  would  not  refuse  to  accept  objL-Lt-;  and  pic- 
tures as  meniury  s  pegs  on  which  to  han^;  idi  as,  facts,  and 
hard  names.  To  schoolboys,  sskeletons  have  ol;en  a 
strange  fascination,  and  upon  tin-  stniinirc  of  tl-.cso  and 
the  classification  of  the \crtL'brata  much  depends.  What 
boyth.Tthad  iver  been  sliown  their  skulls  would  call  a 
seal  or  porpoise  a  fish,  or  believe  a  hedgehog  could  milk 
cows  ?  as  1  am  told  many  boys  in  Norfolk  and  SullUk  (as 
elsewhere)  do  believe  implicitly. 

A  series  of  Ulntrated  specimens, occupying  some  5,800 
feet  of  wall  space,  would  give  at  a  glance  a  conneAed 
and  intelligible  eltmcntary  view  of  the  classification  and 
«tru/tere<tt  tbe  whole  animal  kingdom;  it  wcHild  stand 
la  the  aame  teiation  to  a  complete  mmevm  and  9^mm 
Mfwsc,  ai  a  chart  on  which  the  principal  dtie«  and 
coaai-lioee  are  clearly  laid  down,  docs  to  a  tnap  crowded 
with  nndialingiiishable  details. 

hiaeb  of  nte  utility  of  museums  depend  on  two  con- 
ditions often  strangely  overlooked,  viz.,  their  situation 
and  their  lighting  and  interior  arrangements.  The  pro- 
vincial museum  is  too  often  hudilletl  away  almost  out  of 
sight  In  a  dark,  crowded,  and  diity  thorou^^hfart-,  where 
it  pays  dear  for  f^ronnd-rents,  rates,  and  taxes,  and  cannot 
be  extended  ;  tlic  object,  apparently,  hem;;  to  eatch 
country  people- on  market  days.  Sueh  laealities  are  fre- 
quented by  the  townspeople  only  when  on  busine<i5, 
and  when  they  conseqviently  have  no  time  for  sight- 
seeing. In  the  eveninc;,  or  on  holidays,  when  they  could 
visit  the  museum,  they  natiually  piefer  the  ootskiits  of 

the  town  to  its  centre. 

Hence,  too,  the  country  f,'entry  scarcely  know  of  the 
museum  s  existence ;  and  I  never  remember  to  have  heard 
of  a  provincial  museum  that  was  frequented  by  schools, 
but  rather  the  contrary.  I  do  not  believe  that  this  arises 
from  iadiflerencc  to  knowledge  on  the  part  of  the  upper 
classes  or  of  teachers,  but  to  tbe  generally  uninstruc- 
tive  nature  of  the  contents  of  thcae  nUMeums,  and  their 
uninviting  exterior  and  interior. 

There  are  plentv  of  visitors  of  all  classes  to  the  ma- 
acuma  at  Kew.  despite  the  outer  attraaiaina  of  the 
gairiens,  and  I  enow  no  mote  plexsing  sight  than  these 
pieacot  on  a  Sunday  and  Monday  afternoon,  when  crowded 
by  intdlioent  ^^sltofs,  direding  their  children's  attention 
•O  the  tioieted  objects  in  the  cases. 

The  museum  should  be  in  an  open  grassed  square  or 
park,  planted  with  trees,  in,  or  in  the  outskirts  of, 
the  town,  a  main  objed  being  to  secure  tkanhness,  a 
cheerful  aspect,  and  space  for  extension.  Now,  vegeta- 
tion is  the  bcit  iutcrccpter  of  dust,  which  is  injurious  to 
the  specimen  as  well  as  unsJi;htly,  whilst  a  cheerful 
aspedt  and  ^ass  and  trees  will  attract  visitors,  and  espe- 
cially families  and  schools. 

If  the  external  accessories  uf  provincial  museums  are 
bad,  the  internal  are  often  worse;  the  rooms  are  usually 
lighted  by  windows  on  one  side  only,  so  that  tbe  cases 
n  tM  inlbaie  daiii,  tmd  tlKMBoppoiNe  the  window 


reflect  the  li^ht  when  \icwed  nbliquciv,  and  when  viewed 
in  front  the  visitor  stands  in  his  own  light.  For  provin- 
cial museums,  when  space  is  an  objcdl,  there  is  no  better 
plan  than  rciflangular  long  rooms,  with  opposite  win- 
dows on  each  side,  and  buttress  cases  projedUng  into  the 
room  between  each  pair  of  windows.  This  amngement 
combines  economy  of  space  with  perfeft  iIlumloatioa,atid 
affords  facilities  for  classification. 

In  jesf»e&  of  its  Natural  History  coUeAlona  the  position 
of  the  British  Museum  appears  to  me  to  he  a  disadvan- 
tageous one ;  it  is  lumnnded  by  miles  of  streets,  including 
some  of  the  principal  Metropolitan  thoroughfares,  which 
pour  clouds  of  dust  and  the  ptoduft  of  coa)  conbustion 
mto  its  area  day  and  night ;  and  I  know  few  more  dis- 
appointing sights  to  me  than  its  badly-lighted  interior 
presents  on  a  iioL  and  crowded  public  holiday,  when  whole 
families  from  London  and  its  outskirts  flock  to  the  build- 
in:;,  'i  hen  \(iun^  and  old  may  be  seen  gaspinj^  for  fresh 
.iif  in  lis  galltrici,  wit!)  no  alternative  but  the  hotter  and 
dustier  Streets  to  resort  to.  I  low  different  it  would  be 
were  these  colleiftions  removed  to  the  townward  end  of 
one  of  the  great  parks  ?  where  spacious  and  w  ell  lightcd 
f^allcrifs  could  be  built,  amonf;«t  trees,  grass,  and 
lount.iins  ;  and  wlierc  whide  fam;!ies  need  not  any  more 
be  cooped  up  for  tlie  day  in  tl'.e  building,  but  avail  them- 
selves of  the  frcsii  air  and  its  accessories  at  the  satne  tine 
as  they  profit  by  the  coileilion. 

My  remarks  on  the  British  Museum  convey  no  re* 
reflexion  on  the  able  officers  who  have,  in  so  short  a  timet 
formed  this  wooderful  eolleftiott.  The  late  Mr.  LawrencBt 
in  hie  ledhtre  in  s8i$.  congratulates  his  audience  on  the 
formation  of  a  zoological  colleAion  having  been  just 
determined  upon; — in  1838,  when  I  first  knew  the  Museum 
in  Old  Montague  House,  I  was  told  it  ranked  about  the 
sixth  in  Europe — now,  and  hfr  some  year.s  past,  it  h.as 
been  considered  to  be  the  finest  in  the  world.  This  is 
due  to  the  energy  and  ability  of  the  keepers  and  curators, 
and,  in  m.entioning  them,  I  would  wish  to  pay  .a  passing 
tribute  to  the  merits  of  the  \eneiable  Dr.  Gray,  who  has 
devoted  lua  life  to  the  development  of  the  Zoological  de- 
partment with  a  sini;ieness  of  purpose,  liberality,  and 
zeal  that  are  beyond  all  praise. 

At  the  time  when  Old  Montague  House  contained  the 
National  Colledions,  there  was  but  one  museum  in  the 
Metropolis  in  which  the  naturalist  could  study  to  much 
purpose;  this  was  the  Hunterian  (of  the  Royal  College  of 
Surgeons),  then  under  the  superintendence « the  lale  Mr. 
Clift  and  of  Professor  Owen,  the  friend  of  my  early  J^th 
when  preparing  myself  tO  accompany  the  Antarctic  Ex- 
pedition, and  whoinatnidked  me  in  the  ase  of  that  now 
unrivalled  series  of  catalogues  that  owed  so  mudi  to 
himself.  From  the  Museum  of  the  Royal  College  of 
Surgeons,  the  national  and  provincial  museums  of  England 
have  much  to  learn  and  to  copy,  .and  thanks  to  the 
wisdom  and  munihceiice  of  the  council  of  tlie  colle^'e.  and 
to  the  2eal  and  ability  of  the  present  con.sen.ator,  Mr.  . 
Flower,  it  retains  the  position  it  attained  thirty  years  ago, 
of  being  the  best  and  richest  institutioa  of  the  kind  in 
Europe. 

In  my  own  special  science  the  f;Tcatest  advances  that 
ha\'c  been  made  during  the  last  ten  years  have  been  in 
the  departmenta  of  Foesil  Botany,  and  Vegetable 

Physiology. 

In  the  past  history  of  the  globe,  two  (l^ochs  Stand 
prominently  out— the  carboniieioae  and  the  miocene-' 
for  the  abundant  material  thqr  afford,  and  the  light  they 
conseanently  throw  on  the  early  conditioBi  of  die 
vegeUDle  kingdom.  Why  plants  shouM  bawe  heen  so 
much  more  lavishly  preserved  during  these  than  during 
some  of  the  intervening  or  earlier  epochs  we  do  not 
rightly  know ;  but  the  comparative  poverty  of  tbe  floras 
of  these  latter  is  one  amongst  the  strongest  evidences  of 
the  imperfection  cf  the  Geological  record. 

Our  knowledge  of  coal  plants,  which,  since  tbe  days 
of  Siemheis,  firaagnart,  and  Liadl^  and  Hvtton,  ha« 
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been  chiefly  advanced  by  Gocppert  axid  Unger  on  the 
Continent,  and  by  Dawtoo  in  Canada,  hat  received  very 
important  accessions  of  late  through  the  untiring  energy 
of  Mr.  Binney,  of  Maodicatcr,  who  hM  devotod  nearly 
tbimr  yean  to  the  leaKlifer  thofe  nrefybund  ■pedmens 
wfaMOt  exhibit  the  iDtetul  atniAdfe  of  the  plant.  His 
elaborate  descriptions  of  the  mott  abundant,  and,  till  his 
researches,  the  least  understood  plant  of  the  coal  measures, 
Calamitts,  has  just  appeared  in  thu  memoirs  of  the 
Palajontogr.-t ; '  "  I  >  1 1  Society;  and  some  of  Mr.  Binney's 
materialshuving  also  formed  the  subjctl  of  a  very  rtccni 
and  valuable  paper  by  Mr.  Carruthers,  of  the  British 
Museum,  I  may  quote  their  joint  results  as  one.  These 
show  th.it  Calamitcs  is  an  actuil  member  of  the  existing 
family  ot  licjuiset.icese,  whicli  conl.iined  previously  but 
one  genus,  thut  of  the  common  mare's  tails  of  our  river- 
banks  and  woods ;  as  also,  that  nearly  a  dozen  other 
genera  sf  coal  measures  plants  may  be  referred  to  it. 
This  affinity  of  Calamites  had,  indeed,  been  guessed  at 
before,  and  the  genera  now  referred  to  it,  having  been 
founded  00  mere  ftagnenu,  were  always  doubtful ;  but 
tb«  value  of  these  positive  identifications  is  none  the 
lc§e  on  tbeio  aecoanta.  It  may  hereafter  prove  of  aome 
etgaificance  that  theae  Calamitea,  wUdi,  in  the  coal 
cpocb,  asaumed  ^(aatiB  pioportiam,  and  pieKnted 
mnltUudinoua  forma  and  very  vaHcd  onpun  of  growth, 
aio  now  represented  by  but  one  genua,  ai£Eeriog  most  re- 
marltably  from  its  prototype  in  size  and  the  simplicity 
and  unifonnity  of  its  vegetable  organs. 

Pasting  to  tbtt  tertiary  times,  the  labours  of  Count 
Saperta  in  France,  of  Gaudin  and  Strozai,  and  of  Maeso- 
loogU  in  Italy,  of  Lesquereuxjin  America,  and  above  all  of 
Hear  in  Switzerland,  have  within  the  last  ten  years 
accumulated  in  vast  number  of  apeciea  of  foesil  plaota, 
and  if  the  determination  of  the  affinitiea  of  the  majori^ 
IK  dependable,  they  prove  the  p«aiatenoe  tfumwbout  ttw 
tcrtiaiy  alrata  of  many  intefetting  &millca  and  genera, 
mnd  the  rarity  of  othera  than  theae.  Hera,  however,  much 
value  cannot  be  attached  to  negative  evidence.  Aimott 
the  only  available  materials  for  determining  the  affinities 
of  the  vast  majority  of  these  tertiary  plants  are  their 

mutilated  leaves,  and,  iir.lK-.r  x':,r  l  iirn  -;  uf  \  ,  :  1 1  ' 1 1 (e 
animals, and  the  shells  uf  muiiusci,  tiie  leaves  ot  individual 
plants  are  extremely  variable  in  all  their  charaAerg. 
Furthermore,  the  leaves  of  plants  of  different  natural 
families,  and  of  different  countries,  mimic  one  another  to 
such  a  degree,  that  in  ihc  case  of  recent  tlo'-sers,  every 
botanist  regards  these  organs  as  most  treacherous  guides 
to  athnity.  Of  the  structural  charadters  which  are  drawn 
from  the  internal  organs  of  plants,  and  especially  from 
their  fruit,  seeds,  and  ilowers,  few  traces  are  to  be  found 
in  the  fossils,  and  yet  it  is  from  them  exclusively  that  the 
poaition  of  a  recent  plant  in  the  vegetable  kingdom  can 
be  certified.  An  inatruAive  ioatance  of  over-reliance  on 
leaves,  and  perhaps,  too,  on  unfierccivcd  ideas,  happened 
not  long  ago  to  a  paleontologist  of  such  distinguished 
merit  that  nis  leputatioo  cannot  auflitr  from  an  allusion 
to  it.  In  the  eonrae  of  his  labcnua  over  aome  imperied 
specimen  from  a  most  interesting  locality,  be  referred 
these  associated  impressions  of  fossil  leaves  to  three 
genera,  belonging  to  as  many  different  families  of  plants, 
and  was  thus  helped  to  what  would  have  been  some 
important  conclusions  as  to  the  vegetation  of  the  perio4 
in  which  they  T*€rc  deposited.  A  subsequent  observer, 
who  \vas  a  botanist  but  not  a  paleontologist,  declare.-; 
these  three  supposed  genera  to  be  the  three  leatlets  of  one 
leaf  of  one  plant,  andthis  the  common  blackberry,  which 
still  grows  on  t!ie  spot.  Which  of  the  two  is  right, 
I  do  not  say  ;  tlie  f.^Ct  shows  to  \vl-.,n  opposite  con- 
clusions different  observers  of  the  same  fossil  materials 
maybe  led. 

In  this  most  unreliable  of  sciences — Fossil  Botany — 
we  do  but  ^pe  in  the  dark ;  of  the  thousands  of  objeds 

■A  e  siiir;il  !r  against,  we  here  and  there  recognise  a  likeness 
to  what  wc  have  elsewhere  known,  and  rely  on  external 


similitude  for  a  helping  hand  toita  alBoitica  ;  of  the  great 
majority  of  specimens  we  know  oot^ag  for  certain,  and  of  ' 
no  smaU  proportion  we  are  utterly  ignorant. 

If,  however,  much  is  uncert.iin,  all  is  not  so,  and  the 
science  tias  of  Lite  made  sure  and  steady  progress,  and 
developed  really  grand  results.  Heer''<  labours  on  the 
miocene  and  pliocene  flora*  especially  are  of  the  highest 
value  and  inteicst  ;  his  conclusions  rec^ardinK  the  flower 
of  the  JJovey  Tracy  coal  beds  (for  the  publication  of  which, 
in  a  form  svorthy  of  their  value  and  of  their  author's 
merit,  we  are  indebted  to  the  wise  liberality  of  Miss 
Burdett  Coutts)  are  founded  on  a  sufficient  number  of 
absolute  determinations  ;  and  his  more  recent  Flora 
Fossilis  Arctica,  threatens  to  create  a  revolution  in  Ter- 
tiary Geology.  In  this  latter  work,  Professor  Heer  shows, 
on  apparently  unassailable  evidence,  that  forests  of 
Austrian,  American,  and  Asiatic  trees  flourished  during 
miocene  times  in  Iceland,  ArdUc  Greenland,  Spitzbergen, 
and  the  Polar  AmcricVm  Islands,  in  latitudes  where  auch 
trees  could  not  now  exist  under  any  conoeivaUe  con- 
ditions or  positions  Of  tand,  or  aea,  or  ice,  and  iMndne 
little  doubt  but  that  an  arboieons  vegetation  once  cxtendea 
to  the  Pole  itself.  Discoveries  such  as  these  appear  at  firtM 
attually  to  retard  the  pro$;ress  of  science,  by  confounding 
all  previous  geolo<^ical  reasoninf^  as  to  the  climatO  and 
condition  of  the  globe  during  the  tertiary  epoch. 

I  have  said  that  the  greatest  botanical  discoveries  made 
during  the  last  ten  years  have  been  physiological,  and  I 
here  alluded  especially  to  the  sericfl  oif  papers  on  the 
"Fertilisation  of  Plants,"  which  we  owe  to  Mr.  Darwin. 
You  are  aware  that  this  distinguished  naturalist,  after 
accumulating  stores  of  faAs  in  Geology  and  Zoolo^^ 
during  his  circumnavigation  of  the  globe  with  Captain 
Fitzroy,espou<;ed  the  dodirine  of  the  continuous  evolution 
of  life,  and  by  applying  to  it  the  principles  of  natural 
seledion,  evolved  his  theorjr  of  tne  origin  of  apeeiefl. 
Instead  of  publishing  these  views  as  soon  as  conceived,  he 
devoted  twenty  more  years  to  further  observation,  study, 
and  experiment,  with  the  view  of  maturing  or  subverting 
tllL-iti.  .\mun;;st  the  subjects  re  quiring  clue  idat  ion  or  vcrili 
cation  wtre  m.my  that  .ippertamed  to  Botany,  but  which 
had  been  overlunkcd  or  misunderstixjd  by  botanical  Wfiten, 
and  these  he  set  liimsclf  to  exauiine  vigurously. 

The  first  fruits  of  his  labours  was  his  volume  on  the 
"  Fertilisation  of  Orchids,"  undertaken  to  show  that  the 
same  plant  is  never  continuously  fertilised  by  its  own 
pollen,  and  that  there  are  special  provisions  to  favour  th^ 
crossing  of  individuals.  Aabia  study  of  the  British  speciea 
advanced,  be  became  ao  te^iesied  in  the  number,  variety, 
and  complexly  of  the  contrivaitcea  be  met  witb  that  be 
extended  bis  aurvbr  to  dm  whole  fiuntly,  and  tbc  leaidt  h 
a  work  of  which  ft  is  not  too  much  to  say  that  it  baa 
thrown  more  light  upon  the  strudlurc  and  fundiona  of 
the  floral  organs  of  this  immense  and  anomalous  family  of 
plants  than  had  been  shed  by  the  labours  of  all  previous 
botanical  writers.  It  has,  further,  opened  up  entirely  new 
fields  of  research,  and  discovered  new  and  iuiporlaot 
principles  that  apply  to  the  whole  vcgctiiblc  kingdom. 

This  was  followed  by  his  paper  on  the  two  well-known 
forms  of  the  primrose  and  cowslip,*  popularly  known  as 
the  pin-eyed  and  the  thrum-eyed ;  these  forms  he  showed 
to  be  sexual  and  complementary ;  their  diverse  funAions 
being  to  secure,  by  their  mutual  aAion,  full  fertilisation, 
which  he  proved  could  ooly  take  place  through  iaaeft 
agency.  In  this  pa|>er  he  estabUabed  the  ciiatettce  of 
homomorphic,  or  legitimate  and  hcteromanihte,ar|llcgit{- 
mate  unions  amongst  plants,  and  detalla  aome  cormttl 
observations  in  the  Structure  of  the  pollen.  The  results  of 
this,  perhaps  more  than  any  other  of  Mr.  Darwin's 
papers,  took  botani  ■  -  !  v  surprise;  the  plants  being  so 
familiar,  their  two  lontus  ai  flower  so  well  known  to  every 
intelligent  observer,  and  his  expl ..  1  t  1  n  so  simple.  In 
myself  1  felt  that  my  botanical  km  ..  ledj^e  of  lhcs«  homely 
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And,— it  wuMtlUiis  more. 

Analogous  observatioot  on  the  dimofpbUm  of  flax-flowers 
and  their  alUea»"  fefsaed  the  tuhsequeot  mpeTi  during 
which  he  nade  ths  woaderfal  discove^  that  tbe  contmon 
flax,  the  pollen  of  one  form  or  flower,  is  absolutely  Impo- 
tent when  applied  to  its  own  ntigma,  but  invariably  potent 
when  applied  to  the  stigma  of  the  other  form  of  flower; 
and  vet  both  pollens  and  stigmas  of  the  two  kinds  arc 
utterly  undistingoiabable  under  the  higbeet  powers  of  the 
microscope. 

Ills  thirj  invfstitjation  is  avery  lontj  and  laboiious  one 
on  the  common  luose-Btrife.t  (I.y.hruin  salicana).  which 
lie  sliowtd  to  be-  trimorpliic,  tliis  u:ie  ^ipecies  having  three 
kintls  uf  (lowers,  all  an:iu;dlv  .ibunrlantiy  produced,  and 
as  difiercn;  as  if  they  belon^L'd  to  liilferent  species;  each 
fivwir  has,  further,  three  kinds  of  stamjcns,  differing  in 
form  and  functum.  We  iiave  in  this  plant,  then,  six 
kinds  of  pollen,  of  which  tive  at  least  are  essential  to 
complete  fertility,  and  three  dislind  forms  of  style.  To 
prove  these  various  diiTerences,  and  that  the  co-adapta- 
tion of  all  these  stamens  and  pistils  was  essential  to  com- 
plete fertility,  Mr.  Darwin  ban  to  instttuto  eighteen  sets 
of  observations,  each  conslatiDg  of  twelve  experiments, 
3l6  in  all.  Of  the  labour,  care,  and  delicacy  required  to 
goaid  Buch  experiments  against  the  possibility  of  error, 
iboee  alone  can  tell  who  know  experimentally  bow  difK- 
calt  it  is  to  hybridise  a  large  flowered  plant  of  simple 
Ibrm  and  stmaure.  The  results  in  this  case,  and  in  those 
of  a  number  of  allied  phints  experimented  on  at  the  same 
thne,  k  vAM  the  author's  sagacity  predided;  the 
mHomalt  of  the  whole  was  demonstrated,  and  he  finally 
showed,  not  only  how  nature  might  operate  in  bringing 
these  complicated  modifications  into  harmonious  opera- 
tion, but  how  through  inseA  agency  she  does  do  this,  mad 

why  she  does  it  too. 

It  is  impossible  even  to  enumerate  here  the  many 
important  gcner.Tlisalions  that  have  flowed  from  these 
and  other  papers  of  Mr.  Darwin's  on  the  fertilis.^tion  of 
plants  ;  some  that  appeat  tu  bu  cotumon-place  at  first 
sit;ht  are  really  the  most  subtle,  and,  like  many  other  ap- 
parent common-places,  are  what,  «omehowj  never  occur 
to  common  place  minds:  .is,  for  instance,  that  all  plants 
with  conspicuously  coloured  lowers,  or  powerful  odours, 
or  honeyed  secretions,  are  fertilised  by  insets ;  all  with 
inconspicuous  flowers,  and  especially  such  as  have  pen- 
dulous anthers,  or  incoherent  pollen,  are  fertilised  by  the 
wind;  from  whence  he  infers  that  h  i  e  honey-feeding 
insets  exiated,  the  vegct.-ition  ot  u  ..  ^lobc  could  not 
have  been  omaOMitted  with  bright-coloured  flowers,  but 
consisted  of  soeli  planta  aa  ^es,  oaks,  gframet,  net- 
tles, Ac. 

The  only  oUicr  botanical  paper  of  Mr.  Daiwin's  to 
which  1  can  eapeeially  allude,  is  that  "On  die  Habits 
and  Movements  of  Climbing  Plants,"!  wbidi  ft  a  most 
elaborate  investigation  into  the  strudnire,  nodUication, 
and  fundions  of  the  various  organs  by  which  plants 
climb,  twine,  and  attradk  themselves  to  foreign  objeifls. 
In  this  he  reviews  every  family  in  the  vegetable  king 
dom,  and  e\  ery  organ  used  by  any  plant  for  th«  ahnve 
purpose.  The  reRult  places  the  whole  subject  in  a  totally 
new  light  before  us.  'I'lie  guesses,  crude  observations, 
and  abortive  experiments  that  had  disfigured  the  writings 
of  previous  observers  are  swept  away  ;  organs,  strudlures, 
and  fundions  of  which  botanists  had  no  previous  know- 
ledge are  revealed  to  them,  and  the  whole  investigation 
is  made  as  clear  as  it  is  intcresfinf;  and  instrudive. 

The  value  of  these  discoveries,  which  add  whole  chap- 
ters to  the  principles  of  Botany,  is  not  theoretical  only : 
idready  the  norticuhnralist  and  ngrlcnltoralist  have  begun 
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to  ponder  over  them,  and  to  recognise  in  the  failure  of 
certain  crops  the  operation  of  laws  that  Mr.  Darwin  first 
laid  down.  What  raraflny's  dtccoveries  are  to  telegraphy 
Mr.  Darwin's  will  assuredly  prove  to  rural  economy,  in 
its  widest  sense  and  most  extended  application. 

Another  instance  of  successful  experiment  in  Physiolo- 
logical  Botany  is  Mr.  Herbert  Spencer's  observations  on 
the  circulation  of  the  sap  and  formation  of  wood  in 
plants.*  As  is  well  known,  the  tissues  of  our  herbs,  shrubs, 
and  trees,  from  the  tips  of  thcir  roots  to  those  of  their 
petals  and  pistils,  are  permeated  by  tubular  vessels.  The 
fiinftion<5  of  these  hni'c  been  hotly  disputed,  some  physio- 
logists afllrming  that  they  conv  ey  air,  others  tluids,  others 
gases,  and  still  others  assigning  to  them  far-fetched  uses 
of  a  wholly  different  nature.  By  a  series  of  admirably 
contrived  and  conduded  experiments,  Mr.  Spencer  has 
not  only  shown  that  these  vessels  are  charged  at  certain 
seasons  of  the  year  with  fluid,  but  that  they  are  intimately 
conneded  with  the  formation  of  wood.  Kfe  ftuther  in- 
vestigates the  oatore  of  the  special  tissues  concerned  in 
this  operation,  and  shows  not  merely  hew  they  may  aft, 
but  to  n  peat  eattent  how  Ui^  do  aft.  As  this  paper 
will,  I  beficva,  be  especially  alladed  to  by  the  President 
of  the  Biolof^l  Section,  I  need  dwell  no  fnrtber  on  it 
here  than  to  quote  it  as  an  example  of  what  nuqr  be  done 
by  an  acute  observer  and  experimentalist,  versed  in 
Physics  and  Chemistry,  but  above  all  thoroughly  instraded 
in  scientific  methods. 

Mr.  Darwin's  recent  two  volumes  *' On  Animals  and 
Plants  under  Domestication,"  is  a  catacomb  of  data,  ob- 
servations, and  experiments  such  as  assuredly  no  one  but 
himself  could  produce.  It  is  hard  to  say  whether  it  is 
most  remarkable  for  the  number  and  value  of  the  new 
fads  it  discloses,  or  for  its  array  of  small  forgotten  or 
overlooked  observations,  negleded  by  some  naturalists 
and  discarded  by  others  which,  under  ois  mind  and  eye, 
prove  to  be  of  first-rate  scientific  importance.  An  eminent 
surgeon  and  physiologist  (Mr.  James  Paget)  baa  remarked 
to  me,  opnfiu  of  these  voltimes.  that  they  exemplify  in 
a  moat  remarimble  nmuMr  that  power  of  titlllBtng  the 
waste  materials  of  other  iciaitiBe  men'a  labontoties, 
which  is  a  very  charadleriatle  featme  of  their  anther.  As 
one  of  those  pieces  justificative  of  his  previous  work,  "Hie 
Origin  of  Species,"  which  have  been  waited  for  SO  long 
and  impatiently,  these  volumes  will  probably  have  more 
than  their  due  influence,  for  the  serried  ranks  of  fads 
in  support  of  his  theories  which  they  present  may  well 
awe  man)'  a  timid  naturalist  into  bolting  more  obnoxious 
dodrines  than  that  of  natural  selection. 

It  is  in  this  work  that  Mr.  Darwin  expounds  his  new 
hypothesis  of  pangenesis,  which  certainlv  correbte  =  .  and 
inay  prove  to  contain  the  rationale  of  all  the  jiheno- 
m  i  n  'A  II  ; 'odudion  and  of  inheritance.  You  art  aware 
thai  every  plant  or  aiiimal  commences  its  more  or  less 
independent  life  as  a  single  cell,  from  which  is  developed 
an  organism  more  or  less  closely  similar  to  its  parents. 
One  (jf  the  most  striking  examples  I  can  think  of  is 
afforded  by  a  species  of  Begonia,  the  stalks,  leaves,  and 
other  parts  of  which  arc  superficially  studded  with 
loosely  attached  cells.  Any  one  of  those  cells,  if  referred 
to  favourable  conditions,  will  produce  a  perfed  plant, 
similar  to  its  parent.  You  may  Sl^  that  these  cells  have 
inherited  the  potentiality  to  do  SO,  but  this  is  not  all,  for 
every  plant  thus  produced  in  like  nanmr,  devdopt  oa  Its 
stalha  leaves  and  nrntaih  of  riadbr  celts,  endowed  with 
the  same  property  of  beeoming  snch  in  new'plants;  and 
so  on,  apparently  intermittany.  Therefore  the  original 
cell  that  lef^  the  grandparent,  not  only  carried  with  tt  this 
so-called  potentiality,  but  multiplied  it  and  distributed  it 
w  ith  undiminished  power  Uirough  the  other  cells  of  the 
plant  itself  produced;  and  so  on,  for  cojntless  genera- 
tions. What  is  tliis  potentiality,  and  how  is  this  ]n)wer 
to  reproduce  thus  propagated,  so  that  an  organism  can, 
by  single  celts,  multiply  itself  so  rapidly,  and  within  very 
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narrow  limits,  so  surely  nn  l  v>  interminably  ?  ^Tr.  Darwin 
suggests  an  explanation,  hy  assuming  tli  it  CLith  cell  ur 
fragment  t<r  ;i  plant  (nr  ar.im.il)  tont.aiiH  ir.yri.i:ls  of 
atoms  or  getranule^,  each  of  winch  ^eniinulc  Iil-  supposes 
to  have  been  thrown  off  from  tho  separate  cells  of  the 
mother-plant,  the  gemiiuik-s  liavin^  the  power  of  multi- 
plication,  .ind  of  circul.itir.^  throuvjhoiit  the  plant;  their 
future  developmenl,  he  supposci  lu  depend  on  their 
affinity  for  other  partially  developed  cells   in  due  order  of 

succession.  Geminules  which  do  not  become  developed 
may,  according  to  his  hypothesis,  be  transmitted  through 
many  succeeding  generations,  thus  enabling  us  to  under- 
stand many  remarkable  cases  of  reversion  or  atavism. 
Thus,  according  to  this  hypothesis,  not  only  have  the 
normal  organs  of  the  body,  the  representative  elements  of 
which  they  consist,  diffused  through  all  the  other  parts 
of  the  body,  but  the  morbid  states  of  these,  as  hereditary 
diseun,  malfennationi,  ftc,  all  aAually  circulate  ia  th« 
body  <s  morbid  gemiiralet. 

As  with  other  hypothens  hosed  on  the  nramed  ex' 
Utenee  of  •tradoret  and  elementa  that  escape  our  aeneee 
by  reason  of  their  minuteneu  or  rabtlety,  this  of  {HUf 
genesis  will  approve  itself  to  some  minds  and  not  to 
others.  To  some  these  inconceivably  minute  circulating 
geminules 'Arill  be  as  apparent  to  the  mind's  eye  as  the 
stars  of  which  the  milky  way  is  composed;  others  will 
prefer  embodying  the  idea  in  such  a  term  as  potentiality, 
a  lerm  which  conveys  no  definite  impression  whatever, 
and  they  will  like  it  none  the  less  un  this  account. 

Whatever  be  t!ie  scientiftc  value  of  these  geminules, 
there  is  no  question  but  that  to  Mr.  Darwin's  enunciation 
of  the  dodtrine  of  pangenesis  we  owe  it,  that  we  have  the 
clearest  and  most  systematic  reiumi'  of  the  many 
wonderful  phenomenon  of  reproduction  and  inheritance 
that  has  yet  appeared  ;  and  against  the  guarded  enter- 
tainment of  the  hypothesis,  on  speculation  if  you  will,  as 
a  means  of  correlating  these  phenomena,  nothing  can  be 
urged  in  the  present  state  of  science.  The  president  of 
the  Lionean  Society,  a  proverbially  cautious  naturalist, 
tlrat  well  eKpressM  his  own  ideas  of  pangenesis :  "  If," 
he  says,  **yn  take  into  conaiderattont  kom  familiar 
matbenutieal  signs  and  8}'mbols  make  us  with  numbers 
■ad  oonbiaatioos,  the  a<£tual  realisatioit  of  whJch  is 
bqrond  all  hnman  capacity,  how  inconceivably  minute 
must  he  those  cnamatioiM  whicsb  most  powcrAtily  »Sk& 
onr  sense  of  smell  and  our  constitations ;  and  if,  discarding 
all  preventions,  we  follow  Mr.  Darwin,  step  by  step,  in 
applying  his  suppositions  to  the  fa^s  set  before  us,  we 
must,  I  think,  admit  that  they  may  explain  some,  and 
arc  incompalible  wuh  other-; ;  and  it  appears  to  nie  that 
pangenesis  will  be  admitted  by  many  as  a  provincial  hy- 
pothais,  to  be  further  tested,  and  to  be  discarded  only 

when*  mofe  ptaosible  one  shall  be  bronght  fgimi^," 
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Aaot]i«rproeeu  of  Refinioe  Sugar.— 0(ycbk>ri<te  of  Carbon  — Atnidci 
o(  Salpboxypbospboric  Acid.  Academy  op  Scibmcss  :— Magnetic 
PoiariqrQf  Artificially-prepared  Iton  Pyrites  and  Oxide.— CoJourios 
Maitsrof  Vsnlajl  Ucitics.— Marshy  Waters. 

Ahothbk  process  of  refining  sugar  has  just  been  published. 
AfiCOrdiag  to  M.  Monnier's  experimenl9>  when  a 
cancnt  of  aahydrous  sulphurous  acid  is  paaied  into  a 
chamber  containing  coarse  sttgar,a1iIeachingadioa  ensues, 
and  three-fouiths  of  the  colouring  matter  of  the  sugar  is 
destroyed,  while  no  dtteration  whatever  is  tniered  by  the 
sugar  itself.  After  this  treat  meat,  the  encar  is  strongly 
impregnated  with  sulphurous  acid,  but  the  presence  of 
this  body  does  not  interfere  with  subsequent  operations. 
About  4  parts  of  sulphur  are  required  for  every  looo  of 
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amount  of  sulphur  can  be  sensibly  diminished.  The  sul- 
pliurous  acid  gas  is  obtained  by  burning  sulphur  in  a 
small  furnace  adjoining  1  he  chamber.  When  the  operation 
i  s  te  rin  I  n  a  ted,  the  sugar  is  diiitiolved  in  water,  and  the  sulphu- 
rous acid  neutralised  by  lime  previously  converted  into 
sucrate  of  lime.  M.  Monnier  feared  that,  in  prafticc,  the 
anhydrous  sulphurous  acid  mij^ht  modify  the  sugar,  and  con- 
vert a  portion  into  t;rape  su^jar.  He  has,  however,  convinced 
himself  that  no  aiftion  of  this  kind  takes  place  ;  the  pro- 
portion of  uncrystailisable  sugar,  found  by  analysis,  after 
treatment  by  the  process,  being  always  exadly  equal  to 
the  original  amount.  In  all  the  experiments  the  sugar 
remained  exposed  to  the  bleaching  a&ion  for  forty-eight 
hours.  This  process  gives  excellent  results  with  the 
strongly-coloured  West  Indian  silgars  ;  with  samples  lesa 
coloured  the  adiion  is  not  SO  marked.  In  the  Krst  case* 
two-thirds  or  three-fourthsof  th«  eolooriag  SMttcr  itcom* 
pletely  removed. 

M.  Sdtfltseaherger  has  pioduoed  oxyebloride  of  caiboft 
bv'sabstltutiiv  CI]  Bw  O,  in  letraddoride  of  carbon,  GCl^^ 
The  formation  of  this  snbstaaee  was  efiisAed  in  ttuee 
diSerent  ways.  When  chloride  of  carbon  and  dry  oxide 
of  zinc  were  heated  together  in  a  close  vessel  to  mo*,  for 
several  hours,  upon  opening  the  tube,  a  large  quantity  of 
gas  containing  oxychloride  of  carbon  escaped,  A  con- 
sidcrn^:'::  <|  ::  entity  of  carbonic  acid  is  also  fonwd  by  tlUV 
treatment  i  ihe  tirst  rcaiftion  is— 

ecu+ZnO  -  eci,G -f  cuza. 

Ibltowedbytbe  secondary  rcadlion, — 

GOCIj-l-ZnO  =-  COi+ClaZn. 
.•Another  modd  of -formation  is  by  passing  over  pumice 
stone,  heated  to  350',  a  mixture  of  carbonic  oxide 
and  tlw  vapour  of  tetrachloride  of  carbon.    In  tbi*  caa* — 

a(GCl4)+eO-GGCIa-»-GaCl4. 

Thirdly,  the  carbonic  oxide  in  this  readion  may  be  replaced 
by  carbonic  acid  with  peifeft  success,  the  rtmioa 

being — 

GCI4  t-C0a-2(COCl,). 

The  following  is  an  abstrad  of  a  note  on  the  amides  of 
sulphoxyphosphoric  acid  communicated  to  the  Academy 
by  M.  Chcvricr,  in  April.  According  to  M.  Baadrimont'a 
experiments,  pnUished  in  1861,  chloraeulphide  of  phoa> 

Khorus  absorbs  ammonia  gas,  at  the  Mme  time  becomiag 
eated  and  solid;  6  grammes  of  PSCI3*  take  up  i-8 
grammes  of  this  gas,  corresponding  to  three  equivalents. 
The  product  formed  is  slightly  ydlow ;  heated,  it  evolves 
chloride  and  sulphide  of  ammonium,  leaving  an  insoluble 
residue  attached  bf  nitric  acid  with  diBicnlty.  Befom 
calcination,  the  piodu^  was  entire^  soinUe  ia  water. 
M.  Chevtier's  experiments  lead  to  a  somewhat  dillierent 
result :  6  grammes  of  PSCI3  absorb,  not  vS  grammes  of 
ammonia  gas,  but  3-6  grammes,  or  six  equivalents.  Two 
diifeicnt  prududs  are  formed  in  this  reaction — chloride  of 
ammonium,  and  an  amorphous  solid  body  of  a  yellowish 
white  colour.  This  body  is  insoluble  in  water,  difficultly 
soluble  in  alcohol,  ether,  and  sulphide  of  carbon;  Heated 
in  a  test-tube  it  evolves  sulphide  of  ammonium  ;  heated 
with  potash,  it  evolves  ammonia.  Fuming  nitric  acid 
attacks  it  with  considerable  enerf,^y,  producing  sulphuric 
acid  and  phosphoric  add.  Analysis  led  to  the  formula 
PSNjHe ;  eomparing  this  with  the  amraooia  Qrpei 
have— 

(PS)- 

and 


Hj)  (PS)""! 


When  chlorosulphide  of  phosphorus  is  added,  in  small 
portions,  to  liquid  ammonia  in  large  excess,  a  lively 

reaction  is  produced.  The  temperature  rises  rapidly,  and 
by  af^itatin^;  the  mixture  the  chlorosulphide  is  soon 
entirely  absorbed.  SulpWoxyphosphate  of  ammonia,  corres- 
ponding to  M..  Wurt/'s  soda  salt,  and  chloride  of  ammo- 
nium are  (hiu   ubtained.    This  salt  is  as  little  sUble  as 
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mlphexyphnsp  horic  acid  itself.  Its  solution  cannot  be  con- 
centrated, neither  by  heat,  nor  in  vacuo.  The  reaction  of 
chlorosulphide  of  phosphorus  upon  aniline  is  niso  ver\' 
energetic  one  equivalent  of  tbe  chlorosulphide  and  six  of 
aniline  take  part  in  it.  The  temperatoie  increases  con- 
sidctaUjr,  but'  no  gas  is  disengag^.  Neither  the  odour 
of  dildroMlphide  of  phcTsphorm  aor  that  of  aniline  ia 
perceived  in  the  produft.  By  washiog  with  water,,  the 
hydfoehlorate  of  antltoe  is  eanty  removed,  and  a  jretlow 
Bolid  matter  remains,  containing  sulphur,  phosphorus, 
carbon,  hydrogen,  and  nitrogen.  Analysis  leads  to  the 
fbrmnla,  PSCibHuNi,  or 

ri>s)"") 

(C6Hj)3.Nj 

H, ) 

This  represents  plieii\lsiilphotrij  hotphamide.  It  is  a  hard 
Vftliiw  Ku'nmancc,  brittle  and  iVi:i'iIc.  The  amide  is 
vulul'le  ill  alcohol;  it  melts  nt  7:^  ,  and  conunences  to 
di-coiiipose  about  200°,  disengaging  aniline. 

At  the  irrtnrr  of  the  Academy,  held  on  the  20th  July, 
M.  Sidot  comrrninicated  his  researches  "  On  the  Maf^netic 
Polarity  of  Artihri.illy-Preparcd  Iron  Pyrites,  and  tin; 
Corresponding  Oxide  ;"  "  The  Colouring  Matter  of  Per- 
sian licrrirs  "  was  the  subject  of  .1  communication  by  M. 
Schiit-'enherger  ;  and  M.  Deh^rain  contributed  a  note  "  On 
Marshy  Waters." 

On  a  fomier  occasion,  M.  Sidot  showed  sex-eral  samples 
of  iron  pyrites  posseiising  magnetic  polarity,  obtained  by 
pas'tn;;  .i  c"rrpni  of  hydrosulphuric   acid  over  the  mag- 
netic uvidc.    At  that  time  he  stutud  that  the  diredtion 
of  the  polar  axis  appeared  to  be  in  relation  to  the  position 
of  matteia  at  the  moment  of  their  formation  with  reference 
to  the  magnetic  axis  of  the  dobe.    M.  Sdot  baa  now 
tested  his  suppoiltion  further  by  examining  the  behaviour 
of  the  oxide  of  iroo«  Pejt04»  examining  whether  it  suffered 
the  same  physical  modmcations,  being  placed  in  the  same 
conditions,  as  magnetic  pyrites,  and  whether  the  polarity 
was  produced  by  the  earth  by  removing  all  causes  foreign 
to  terrestrial  aiftion.    When  a  tube  of  rcfr.-ieiDi y  clay  is 
plated  parallel  to  the  magnciic  needlp.  in  .1  f;irnace  free 
from  iron,  .irui  in  llie  '.ulx'  a  p!a"iiu;i;i  huat  fillc  I  with 
cokinl'.ar,  whicli  i*>  '(u-a*.t  J  t(j  lni;;lu  rcilai^ssi  ill  a  turrcnt 
of  a:r  tor  an  hour,  thi'  result,  after  tuoling,  is  a  strongly 
•iggictiucrated  grey  oxiJc.  pysscsscd  of  magnetic  polarity. 
The  extremity  of  the  oxide  turned  towards  the  north  is 
a  south  pole;  it  energetically  repulses  the  pole  of  a  mag- 
nc  Mc  needle  pointing  to  tJic  m  rth  nt' tht-  i  arth.  Magnetic 
oxide  is  likewi&c  obtained  1  y  calcining  colcothar  in  a 
platinum  crucible.    The  i^ppi  r  extremity  of  the  mass 
presents  a  pole  opposed  to  the  south  pole  of  the  globe, 
and  the  lower  extremity  an  opposite  pole.    To  obtain 
masses  possessed  of  greater  magnetic  polarity  a  different 
disposition  was  made.   A  piece  of  iron  plate,  in  the  form 
of  a  tube,  was  suspended  in  a  clay  tube,  placed  vertically 
in  a  furnace  traversed  by  a  very  rapid  current  of  air,  and 
heated  to  bright  rcclnrss  for  the  lime  neoesaaiy  for  the 
complete  oxidatiun  of  lite  iron.    Tubes  of  oxide  were  thu.s 
obtained  possessed  of  magnetic  polarity,  and  strongly 
repulsing  the  poles  of  the  magnetic  needle.  The  polarity 
is  always  dependent  Upon  the  portion  of  the  iron  plate. 
The  magnet  prodncea  in  this  way  was  replaced  in  the 
furnace^  reversed,  and  heated  in  the  same  conditions  of 
temperature  as  before  for  one  hour;  af^er  cooling,  the 
poles  were  found  to  be  reversed  ;  that  pole  which  is  formed 
at  the  upper  extremity  is  always  similar  to  the  north  pole 
of  the  earth. 

i'trsian  ber.'ies  contain  colouring  principles  soluble  in 
water,  and  capable  of  transf[jrrr..ation,  in  certain  circum- 
stances, and  notably  by  ebullition  with  sulphuric  acid, 
into  yellaw  pigments,  sparint^ly  soluble  or  insoluble 
(xanthothamntne  of  Gellat>".  rhamnefrine  of  Lefort). 
Gellaty  had  stated  this  transformation  to  ho  a  ron5cquence 
of  the  decomposition  of  a  f^liicoside  ;  in  a  movit  recent 
work  M.  Lefort  alTirmed,  on  tho  contrar\',  that  .soluble 
rhamneeine,  in  becoming  changed  into  rhamnioe  (rhamne- 
tine  of  QeUitiy),  oot;  MdiettdnolecHlwr  iiwdific«tieOf  mmI 


that  no  sugar  was  formed.  Also  M.  Bolley  haseonaidered 
rhamnctine  as  identical  with  quercctinc  from  quercitron. 
.M.  Schiitzenberger  fimla,  according  to  the  indications  of 
Gellaty,  and  contrary  to  the  assertions  of  M.  Lefort,  that 
rhamnegine  (rhamiune  of  Gellaty)  giws  a  cdourlea 
saccbaruie  matter  upon  ebullition  with  veiy  dilute  nilphurie 
acid.  OperMing  with  a  aofaition  of  pare  ciystallised 
riumnegine.  loo  parts  of  colouriagmatter  g»ve— engsTtes. 
insoluble  colouring  matter,  4a.  The  supir  from  rumne- 
gine  is  uncrystallisable,  of  very  decided  sweetness ;  dried 
in  the  vacuum  it  presents  an  amorphous  mass,  which  is 
ilelicjLK-SLi-nt.  It  iK  \-iates  the  plane  of  pularisaiioii  to  the 
right,  about  i  26  ;  its  conipo.sitiun  is  represented  by  ibc 
formula  CcHj^O/j,  thus  nn  isomer  of  inunnite.  At  100°  it 
chars,  losing  water  an  J  tjivint;  otT  an  odour  of  car.imel; 
the  composition  is  then  expressed  by  the  formula  C(,H,  jO;. 
The  colouring  m.itter  insoluble  in  water,  obtained  in  the 
decompositi<;n,  is  distinguished  by  its  con. position  and 
properties  from  f|iKrciiine ;  its  composition  may  b*?  ex- 
pressed by  the  formula  Ci^HioO..  I  hal  of  rhamnegtnc  is 
C24HJ2O14.  Consequently,  in  the  decomposition  the 
rea<Sion  is 

Cf4H3,0,4  +  3HiO  =  C„H,„Oj-f2(C6H,406). 

Rhamnegine.  heated  to  140"  with  acetic  anhydride  gives  a 
hexacetic  derivative,  (.",., hi .,f,|C;HjOli,Oi,,  insoluble  in 
water.  In  the  same  tomlitions.  rhamnctine  gives  a 
diucclic  derivative,  C,jH,si;C-H  .OijOj,  There  exist  in  the 
berries  two  rhamnegtues,  a  and  ji  isomers,  of  which  one, 
ji,  is  more  Goluble  in  alcohol  and  more  fusible  than  the 
other.  Thi»  one  gives,  upon  sjilittini.,'  up,  a  rhamnctine 
soluble  and  crystallisable  in  alcohol,  while  that  furnished 
by  the  rhamne«»ine,  a,  is  nearly  insoluble  in  boiling  alcohol. 
The  acetic  derivatives  of  tlie  two  rhamnetincs  arc  dis- 
tinguished clearly  the  one  from  the  other  by  their 
crystalline  form  and  fusing  point.  To  fix  definitely  the 
nomenclature  of  the  produds  from  Persian  berries,  M. 
Schiitzenbcrger  proposes  to  use  the  terms  rhamnegines, 
a  and  13,  for  the  two  soluble  glucosidcs — rhamninc  for  the 
insoluble  glucosidc,  and  rhamnctines  a  and  for  the 
produds  derived  from  the  decomposition  of  the  two  rham- 
negines. 


CORRESPONDENCE. 


AN  EXPERIMENT  IN  DIAMAGNETISM. 

To  the  F.dtior  of  the  Clumical  Ntws, 

Sir,- — A  new  experiment  in  diamaf^net  ism,  which  suggested 
itself  to  mc  Rome  time  ai^o,  and  \vas  realised  with  complete 
success,  will  perhaps  be  intcrestinf;  to  your  readers.  The 
obje^  of  the  expetmnent  is  to  show  to  a  lar^c  number  the 
dtartlagnetic  aftion  in  such  a  way  that  it  is  manifest  to  all 
at  once.  I'or  this  purpose  a  disc  of  copper  is  made  to 
revolve  between  the  poles  of  the  ma^^net  by  a  pulley  and 
band  from  a  steady  source  of  motion — tor  instance  an 
ele£to*motive  engine.  The  diamagoetic  effiea  may  be 
made  maaifest  in  thtee  wnys. 

ist*  The  band  is  let  to  run  somewhat  tooady.  Aslong 
as  the  current  is  not  turned  into  the  magnet  coifs,  the  disc 

moves  with  great  velocity.  The  turning-in  of  the  current 
instantly  stops  the  disc,  forcing  the  band  to  slip.  I'hus 
motion  and  stoppa[;e  of  the  disi:  can  bi-  exhibitBd  alter^ 

natin^,  until  the  effee't  is  fully  appreciated. 

2nd.  The  band  is  drawn  tight.  The  tuming-in  of  the 
curre-nt  does  not  nowstop  thedisc,  but  the  great  diminution 
of  \  elociiy  in  the  prime  mover  shows  the  etTort  of  the  magnet 
to  stop  thedisc.  Here,  too,  alternation  may  be  used  as 
before. 

3rd.  The  .axis  of  the  disc  carries  a  small  wheel  with 
tnany  teeth  ;  a  card  held  aijainst  the  teeth  of  the  revok  ing 

wheel  gives  a  fine  clear  high  note  (Savart's  wheel).  As 
long  m  the  oMfiiet  to  not  ia  sAhmi  tMptioie  never  Inept 
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vp  a  fixed  velocity,  and  cooieqneoUy  the  wheel  give*  the 
MUDenole.  Od  tumtng-in  the  cturent,  if  the  bud  slips 
the  «nml  Mtopet  if  it  does  not  slip  tlie  note  is  duumd, 
fiMBthe  deerMMd  vctodnr  of  tlw  primo  mover.  Tl» 
•keroationa  of  sonad  ttd  eUence  (or  change  of  note)  are 

very  striking. 

The  single  fluid  Callan  battery,  of  which  I  wrote  to 
you  some  time  ago,  has  now  proved  itself  to  be  a  capital 
working  battcrj' for  anyone  engatjed  in  study.  It  may  be 
so  arranjjed  as  to  be  always  ready  to  give  a  powerful 
current  of  clrcLricity,  c.;^.,  such  as'diamagnctism  requires. 
A  student  w  ho  must  look  after  his  own  battery  will  not 
go  to  the  dreadful  work  of  a  ten-  or  twenty-cell. Grove 
for  the  cxpcnmeots  of  a  few  oiinutes.->I  am,  &c., 

B.  Kmnam. 

Csncn, 

QUESTION  IN  PNEUMATICS. 

To  the  Editor  of  the  Chemical  News. 

Sia, — Supposing  the  water  of  the  sea  at  the  depth  of 
38,050  fiMt  to  have  a  uniform  density  equal  to  that  of 
puie  water,  the  submerfed  air  sabjeded  to  a  preseoie  of 
850  atraospheree  would  have  the  sane  d«nn^  as  the 
water,  and  would,  coBseanently,  not  rise  to  tiie  snrface. 
But,  takmg  into  cootideration  the  compressibility  of 
water— about  i-20,ooothof  its  volamefbr  each  atmosphere 
.—the  point  at  which  air  would  have  a  density  equal  to 
that  of  w.-itiT  at  the  surface,  is  28,ck)o  feet.  At  this  (U  ]  ;h, 
however,  water  would  possess  a  higher  density  llian  at  the 
surface,  for  contraition  of  one  volume  due  to  a  pressure 
of  850  atmospheres  —  1-20, 000th  x  S50  «=  '0425.  Conse- 
fjuciitly,  the  density  of  water  at  a  depth  of  28,000  feet, 
as  compared  with  that  at  the  surface  =  1  -f-  (1— '0425) 
ml  -r '9573  —  I '044.  Hence,  the  bubble  of  air  would 
possess  buoyancy,  and  rise  to  the  surface — I  am,  &c., 

J.  NOBLB. 


HISCELUNEOUS. 


St.  llaiy'a  Hospital*— Dr.  Russell  has  been  appointed 
Professor  of  Chemistry  in  tlUa  hospital,  in  the  place 

of  Dr.  Matthicssen,  who  is  going  to  St.  Bartholomew's. 

The  Sale  of  Poisons. — Among  the  statutes  which 
received  the  Koyal  assent  on  the  day  of  the  prorogation 
was  one  to  regulate  the  sale  of  poisons,  and  to  alter  and 
extend  the  Pharmacy  Atft,  1852.  The  preamble  declares 
it  to  be  expedient,  for  the  safety  of  the  public,  that  persons 
keeping  open  shop  for  the  retailing,  dispensing,  or  com- 
pounding of  poisons,  and  persons  known  as  chemists  and 
druggists,  should  possess  a  competent  practical  knowledge 
of  their  business ;  and  to  that  end,  from  and  after  the  day 
named  in  the  A€t,  all  persons  not  alieady  engaged  in  such 
bnstnest  shoold,  before  commencing  inch  business,  lie  duly 
cxemined  as  to  their  praAical  knowledge,  and  that  a 
register  AodU  be  kept ;  and  also  that  the  Phitmacy  A£t, 
tbn  Mgdi  and  iCth  of  X^Aoria,  cap.  56,  should  be  amended. 
Fkom  and  after  the  31st  of  December  next  persons  selling 
or  compounding  poisons,  or  assuming  the  title  of  chemists 
and  druggists,  must  be  registered  unless  they  are  pharma- 
ceutical chemists,  and  must  conform  to  such  regulations 
as  to  the  keeping,  dispensing,  and  selling  of  such  poisons 
as  may  from  time  to  time  be  prescribed  by  the 
Pharmaceutical  Society,  with  the  consent  of  the  Privy 
Council.  Certain  articles  mentioned  in  a  stliedule 
annexcr!  to  the  Ail  are  stated  to  he  pnlsoi'.s,  and  other 
articles  may  be  declared  to  tic  uiihin  the  catcgorj-. 
Cbemists  and  druggists  within  ti.e  meanmg  of  the  A&  to 
comist  of  all  persons  who  at  any  time  before  its  passing 

IndaiiritAaatoOiittMtaiatlMbafiiien  ofadtaain 


and  druggist,  in  the  keeping  of  open  shop ;  and  also  of  all 
assistants  and  associates  mio  befiDre  the  passing  of  the 
Aft  were  registered  under  the  Phannacgr  Aft*  and  tlb»iU 
persona  as  may  be  registered  tmder  the  present  Aft.  With 
the  view  of  pratefting  the  public  it  is  now  provided  that  anv 
person  who  at  the  time  ofthe  passing  of  the  AA  was  of  full 
age,  and  can  produce  to  the  Registrar  of  the  Pharmaceutical 
Society  by  the  31st  of  December  ne.xt,  certificates  as  set 
forth  in  the  schedule  that  he  had  been  for  a  period  of  not 
less  than  three  years  adtually  engaged  and  employed  in 
thi'  dispensing  and  compounding  of  prescriptions  as  an 
assistant  to  a  pharmaceutical  chemist  or  to  a  chemist  and 
driJL;gist  as  defined  by  the  A<ft,  is  on  passing  such  a 
modified  examination  as  the  Council  of  the  Pharma- 
ceutical Society,  with  the  consent  of  the  Privy  Council, 
may  declare  to  be  sufficient  evidence  of  his  skill  and 
competency  to  conduft  the  business  of  a  chemist  and 
druggist,  be  registered  as  a  chemist  and  druggist  under 
this  Act.    Those  entitled  to  be  registered  at  tiM  passing 

of  the  Aft  are  to  be  registered  without  the  payment  of  a 
fee.  The  examineis  under  the  Pharmacy  Aft  are  to  be 
theexamincfsiuderthe  pceaeat  one,  and  the  B^giatnff 
under  the  Pharmacy  Aft  to  aft  under  this  statute.  The 

Council  of  the  Pharmaceutical  Society  are  to  make  orders 
for  regulating  the  register  to  be  kept.  Every  registrar  of 
deaths  in  Great  Britain  is  required  to  give  notice  of  the 
death  of  a  chemist.  The  evidence  of  qualification  of 
persons  to  be  registered  is  to  be  given  to  the  Registrar, 
and  any  appeal  from  his  decision  to  be  to  the  Council  of 
the  Pharmaceutical  Society.  An  annual  register  is  to  be 
kept.  Restri<:tions  as  to  the  sale  of  poisons  to  be  subject 
to  penalties.  No  poisons  are  to  be  sold  either  by  whole- 
sale or  reta:l  unless  labelled,  and  poisons  are  not  to  be 
sold  to  any  jicrson  unknou  n  to  the  selU  r  unless  introduced 
by  some  person  known  to  him,  and  before  the  delivery  an 
entry  is  to  be  made  in  a  book,  and  the  signature  of  the 
purchaser  attached,  under  a  penalty  of  for  the  firat 
oflence.  Persons  registered  under  "  The  Medical  Aft  " 
are  not  to  be  repstercd  under  this  Adt.  The  Adulteration 
of  Pood  A&.  is  to  extend  to  medicines.  P  rom  the  passing 
of  the  Aft  all  powers  vested  in  the  Secretary  of  State  by 
the  Pharmacy  Aft  are  to  vest  in  the  Privy  Council,  and  ' 
power  is  given  to  the  Privy  Council  to  erase  the  names  of 
peteona  mm  the  register.  The  statute,  wMdi  is  not  to 
extend  to  Ireland,  is  to  be  cited  a«  **  The  Pharmacy  Aft, 
1868." 


PATENTS. 


Ceanuwlcstcd  Iqr  Mr.  Vavohah,  P.C.S.,  Patsat  A|wt,  m,  Chaacery 
LaM,W.C. 


OKAMTB  OF  PROVISIONAL  PROTBCTION  FOR  SIX 

MONTHS. 

2i6>  I.  F.  Cookr,  CanncmScrte^LsBioB.  "ImprovasMetshiths 
manciTaAiire  orcop>in^  ink."— Petition  ttwraei ]nfy 9,  lt6l> 

1177.  J.  Harris  II.-irtfir^H  tnm  Wnrls  Miildl«SS«, «Bd  V. 
Miltun  Roail,  Uuhvuh,  Sut;c>,  "  Imp:  'VcmeSiB  in  tlw  aHU 


of  wruuiibt  iron  and  sled." — July  9,  186S. 

3296.  J.  H.  Johnwio,  Lincoln'!  Imi  FieMf, Mlddletei, "  Iiaprove- 
menu  in  ihe  prmluAion  of  a  red  colouring  matter."— Acomnumcation 
fruin  A.  Clavcl,  Ba^ic,  Switzcrlanil  — J  jlv  n,  i  ViS. 

2334-   J- H.Johnson,  Linc^ilnV.  Inn  -Miikilc^cx,  "  Improve- 

ment in  the  manufacture  oftisi  and  wrought  iron  and  aleel.and  in 
the  furnacca  clnploy^d  thercrnr."— A  coramniiiEalilHl  fran  A.  PoasSfd 
and  1*.  E.  Boycnva),  Paris.— July  24,  1868. 

I..  Wray,  Ramsgate,  Kent,   "  ll 


iffovsd  awthods  tt,  aad 

jp|jai.itu-.  for,  obtaining  or  aeparalins  fBCtslsliemtiWir  nSlbStatriees, 

i;im<:s,  and  tailinn. — July  25,  tS6S. 

7^;7.  A.  M.  Clark,  Chancery  Lane,  "  Improvements  in  the  manu- 
failture  of  artificial  ice,  and  in  apparatus  fur  the  lame." — A  commnni- 
calinn  from  J.  U.  Tu&clli,  Uoulcvart  St.  Martin,  Paris. — July  27, 

2j&4.  J.  Webster,  Birmingham,  "  Improvements  in  the  mann- 
rapture  '<<  yn-i  and  vapour,  and  ts  applying Mch  $/u  udvapoar  in 
man'.ifa(1i::iML;  and  rclining  irSB SM  Otbir  aMUb,  Sad  Ib  Mire»Mlllg 
certain  products  therefrom." 

saflv.  C.  A.  La  Meat,  Mew  rode,  VMit  "  Aa  improved  prcpara- 

lien  efenhVlalysiBi  IMS'  .    .  ^ 
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Noks  and  Queries, 


Cmwicm.  Ittmu, 


4375.  P..  HerrlnK,  Beer  I.are,  London,  "  Improvements  in  the 
trcalmtnl  of  iiicchatinc  solutimis      malt  ur  sugar." 

2.i;6.  W.  R,  Lake,  "  Southampton  iiuildinc^,  Cbsnccry  L*ne.  "  An 
improved  compound  to  be  uted  as  a  substitute  for  UomImI  oil  In  tiMS 
preparation  of  punt  and  vamiih/'—A  communication  from  R.  E.- 
Feiieusoa  aad  B.  B.  FciKuaon,  Chicago,  111..  U.S.A. 

2381.  J.  RadclifTe.  Consctt  Hall,  Durham,  "  Improvmcnts  in 
n*ctiiiiery  or  apparatus  cmplovcd  in  the  manufacture  of  irun  and 
MMl." 

*384.  J.  Jeffreys,  Upper  Norwood,  Surrey,  "  Improvements  in  pre- 
»cr\:nf;  animal  and  vi.i;clab!c  Mjb»t*n<;c»." — Jul)  jg,  iSf-S. 

T.  Prossti,  New  VcirK.  U.S.A..  "  lmprv>vcmer.ts  in  distillation 
and  in  the  means  nr  spparatui  empiuyed  theicin." — July  y>,  iHb&. 

1404.  A.  G.  Day,  Seymour,  Conn.,  U.S.A..  "  An  improved  artificial 
coropoand,  chiefly  designed  for  use  as  a  substitute  for  iodia-tubber  or 
CatMIIClMNK."— JttlyjI.  itti. 

NOTICES  TO  TROCEED. 

Hn,  C.  F.  ChM,  Middle»brousb-oa-Tecs,  "  Iraprovcmeiilt  in  the 
VMiniaAnre  of  iron." 

1074.  C.  V.  Claim,  MiddlesbrouKh-on-Tees, "  Improvements  in  the 
iuanulad\ure  of  malleable  iron,  and  in  the  process  of  rc-htjiinj;  the 
same  for  the  purpose  of  rolling  or  faammcrinE  it."— I'ctitions  recorded 
March  30,  i<C8. 

1117.  J.G.  Date,  and  E.  Mllncr,  Warrington,  Lancashire,  "An 
Improveif  method  of  producing  white  plRmcnt»  from  lead."— .^pril  i, 
1868. 

11J7.  J.  RadclifTe,  Consctt  Iron  \Vork%,  Durham,  "Improvement* 
in  procCMCs  and  means  employed  in  the  mantiftAuvt  M  iron  and 
Mnl."— April  6. 1868. 

1193.  A.  M.  Still  and  D.  I.ane,  Cork,  "  Inpttivements  in  the 
inanufaCliiit  ufgas." — April 'i. 

i26t.  D.  Webster,  Siouthport  Gas  Worka,  Lancashire,  "  Certain 
imptwMMVlaintlMnMiHiiiAimaflw  and  in  ■pominaeannaOed 
t|wn«itb."~Jn(y  tl,  xSM. 


MOTES  AND  QUERIES. 

Naphthaline  Yellow.— Peat  Charcoal.— Can  you  tell  me  where 
I  can  procure  a  small  quantity  of  naphthaline  yellow  ?  Also  where  1 
can  ob«aio  a  caak  ot  poai  ghiicnnl,  and  at  what  pitol— J,  W. 

SpeAroacope,— Will  yoti  kindly  allow  me  to  ask  tbrovgli  tite 

medium  of  your  most  useful  '"Note!,  anil  Quciirj,"  if  the  improved 
FDcCtruscope  designed  by  rr.nssfir  O  h  rn.  cf  Lafayette  Collcpe, 
Eaiton,  Pennqrivania,  and  noticed  in  the  CHawicAL  Nawa  of  i^th 
February,p.Sjii«lobaliadintk»CBanti]r,anil  if  aowlwral— FinPb 
J.  Rowan. 

BmbnlminE.— I  remember  seeine  aA  account  of  ■  maOodof  ero- 
talmlnK  anatomical  specimens  in  such  a  manner  tliat  thair  flexibility 

was  not  impaircrl,  whilst  the  ltn;:encv  to  decompose  was  entirely 
prevented.  1  btlicve  the  vessels  were  fii'.t  v>ashed  out  with  walrr, 
alcohol,  and  ether,  and  then  ii^eCted  with  solution  of  tannin  or  some 
aueh  anbitance.  Can  any  of  nqr  fallow  taadara  kindly  anpply 
predaa  informalioa  and  raUgc— A  PHTaiciAN  7 

Ycnat.— Intbe  issue  ofCHEUicaL  News  for  June  5,  pape  ifiS,  there 
it  a  mperqnotcd  from  the /I  "ifrK-iin  ArUzan,  on  the  "  Adullerali  n-. 
and  Falsificatlonaof  Bread."  The  second  sentence  reads  "  Under  the 
influence  of  beat,  water,  and  acU  ytatit  it  often  developes  in  that  food 
cryptocamic  vcgclalioaa."  Will  any  of  your  numerous  readers  be  good 
cflougb  to  tell  me  what  is  meant  by  aciJ yearn,  and  what  is  that  wliich 
ia  frequently  added  to  ordinary  ycasi  to  ma)^c  it  quicker  and  more 
energetic  as  a  ferment  in  doiigli  ?— .\  Ciinstant  Si  fiscKiui  1: 

Estimation  of  Antimony.— When  antimuny  is  j tclIi  itatc:;  in 
tbc  formof  sulphide,  it  is  safest  to  convert  it  into  antimoniaic  uf  uiide 
Wi  antifllHqr  (SbsO^.SbaOj)  bv  complete  oxidation  with  fuming 
nitric  add  in  a  weighed  porcelain  crucible.  To  avoid  ignition,  the 
substance  must  he  mui>tcne;!  w  ilh  a  few  drops  of  dilute  .ti  id  betore 
adding  the  fuming  aci:',  .\  pr.  Imt-.;:ci!  .li>;e«tion  cfled!'-.  tl>t:  cutoplete 
solution  of  the  pulverulent  precipitate  ol  sulphur.  The  excess  of  uid 
ia  ten  ampoiatad  off  cannily,  and  tte  naidon  calciacd^— F. 
WNiLni. 

Preparation  of  Sulfihuroua  Anhydride.— A  current  of  sul- 
phurous anhydride  is  obtained  by  atacking,  by  means  of  copper,  pure 
sulphuric  acid,  diluled  with  from  half  to  two-fifths  itt  volume  of 
aatrr.  To  make  sure  of  the  purity  of  the  sulphurous  anhydride  I 
pass  the  current,  at  first  throuKn  water  contained  in  a  larj^e  washing 
laali,  then  through  two  Woulfs  bottles  completely  filled  with  pumice 
atane  biokcn  into  small  fragments  and  mmsicncd.  The  moistened 
pomiee  stone,  previous  to  its  inlrodu^ion  into  tbe  bottica  it  twiea 
calcined  with  '.ulph'jric  au'l, -.o  n  .  io  free  it  frMB  tlw cUOCidM  and 
flooridaa  which  it  oilcn  contains.— J.  S.  Stm. 


TO  CORRESPOHDENTS. 

IV.  A .  Rett,  Capt.  IIA,—Vf%  regret  that  yoar  eorantiafcatfon  la  aa> 

■nitable  for  our  pages. 

Trsii*  du  Mctiiy  —A  <.  )rTe^.pondcnt  favours  us  with  the  f  i(l.>winK ;  — 
"The  French  Exhibition  gives  the  address  of  Tcssic  du  .Motayas 
under;— Tcssi^  du  Motay  et  Karcber,  it  Uets,  Mo-dk." 

U.  Disi>iampt.--ln  tcmperiaa  articles  of  steel,  a  tem|>crature  of 

4Sa^  F.  ia  uMd  m  JiUMMit  Slip   Jgr  imtdi  Vdiisii  tui     Iw  ii^ 


A  PhysUian.—'We  are  aware  that  the  statement  has  been  madatha* 
soluti'.rib  of  arscnious  acid  aic  constantly  employed  by  poultCfera  and 
others  fur  washing  over  poultry,  game,  &c.,  with  the  view  of  keeping 
thai  aaperAeially  fresh,  but  wc  do  not  believe  it. 

X.  Y.  We  shall  be  very  happy  to  allow  you  to  refer  to  the  book 
in  question,  and  will  let  it  rctnnin  at  our  oiBce  all  next  week.  Ueiag  a 
rare  book,  »e  shuuld  be  i::.i«  illinK  to  lend  it. 

/'u^if^i/.— The  numbers  have  been  regularly  posted  to  tbe  addteaa 
jrou  gave.  None  have  come  back  here  tbrengbllwOcadLMMrOSca^aa 
It  ia  certain  they  were  delivered  properly. 

li''.  lIniii-\ .— Tal.;  may  be  ucLasionally  obtained  in  very  dear  pieces, 
I  foot  sqjarr,  but  not  mi  clear  as  g!.is5.  Split  thin,  the  sheets  bend 
caaily,  but  they  will  not  stand  roagh  usage,  as  they  are  scratched 
fenditap  and  eaaily  daks  off. 

A.  D.  C— If  you  will  send  a  small  piece  of  the  deposit  in  a  letter,  we 
will  tell  you  whether  i;  is  sulphate  or  carbonate  of  lime.  Dilute  acid 
will  dissolve  carb<inate,  but  not  sulphate,  liut  "a  reader  of  the 
CiicsiicAi.  News  from  the  Gammencemcat," as  you  say  you  are,  baa 
probted  very  little  by  it  KbaiaoUigedtoaakthaEdiiot^  admaia 
so  very  simple  a  case. 

At. — Tersulphidc  of  arsenic  ia  nal  ahaolutely  Insoluble  in  water. 
Frescnius  stales  that  it  dnsnlveS  ifl  MWniilliun  times  it%  weight. 

II'.  St.  M. — The  bill  has  been  Withdrawn  ;  your  letter,  tlnrcti  re,  is 
not  required. 

CommumVii/ioiM  hate  been  received  from  M.  A.  Wbichclo;  1'.  C. 
Calvert  and  Co.;  MottcrshcaJ  and  Co. ;  J.  Muapratt  ^nd  SoiM<wilb 

enclosurel;  E.Hunt  (with  enclosure);  C.  W.  Rcclcs;  E.  Cetti  and 
Co.;  P.  Squire,  Dr.  Horace  Dobcll  (with  enelo&urtl;  H.  Ycates;  H. 
Meldrum  (with  enclosure  I;  J-  ILirklman  :  G,  Pearf  in  :  Dr.  T.  Wood  ; 
D.  T.  Hughes,  California  (uith  cnctusurc);  W.  J.  Wunfur;  and 
Captain  W.  A.  Ross,  R.A. 


DR.  REIMANN'S  HANDBOOK  OF  ANILINE. 
Now  ready,  in  •««.  with  )  Waodcnla,  price  na.  CiL 

On  Aniline  and  its  Derivatives  ;  a  Treatise  on 
the  Manafa^tore  of  Aniline  and  Aniline  Colours.  Rv  M. 
RsiMANM,  Ph.D..  L.A.M.  To  which  is  apncndcd  the  Kcpott  oh  the 
Colouring  Matters  derived  from  Coal  Tar  btiown  at  the  I  rench  Uafas- 
bition  of  iS<j,-.  tiy  Dr.  Hofmann.  I-.K.S.,  and  Messrs.  De  Laire  aid 
Girard.  Revised  and  edited  by  WiLtiAM  Crookes,  F.R  S.,  4c. 
London:  LonKmans,  Green,  and  Co.,  Paternoster  Row. 


MR.  U.  BA1LU£R£-S  CHEMICAL  PUBLICATIONS. 
I. 

In  t  vol*.,  8va.,  price  }6s. 

A  Complete  Pradlical  Treatise  on  Fuel,  and  its 

Application  to  the  Production  of  Heat  and  Light,  ntliatratcd 
with  4j t  Woodcuts  and  (>  I.ith«^-raphic  PUtes,  focaiac  the  Pif8t  PBIt 
of  KNAPP  S  CHEMICAL  TECHNOLOGY. 

By  THOMAS  MCMARDSON  and  HBMRV  WATT& 

II. 

In  -1  ^  .i!.,  fvo,,  price  ,f4  los.,  bj- the  sarac  .\ulh.iis. 

A    Compltte    Practical   '1  iL-atisc    on  Acids, 
A.U'.i    jr.!  s.ii".     .  .1  MaiiLi.iciL;._  .11- ;  Application.  Iliaa> 

tratcd  wilb  7iy  Wucdcuts  and  j  Lithographic  I'latcs. 

III. 

Lately  Published,  in  Svo.,  price  •/<%. 

Chemical     Tcchnolo-,')-,     by     Ur.  Thomas 
RichaiJbon  and  Henry  Watt^,  Esq.,  1  .K.S.,  ic.   Part  V. 

CoNTaNT*.— i>n»*iate  of  Potash,  Oaalie  Acid,  Taitaiic  Acid,  and 
the  Tartrates  of  Potash,  Citric  Acid. 

.•Vpptndix  A  containing  additi'jnal  information  on  Sulphur, Snlpllinic 
.'Kcid,  Bisutphi<!c  ol  Carbon,  Chliiride  of  Soiinim,  Suda,  Hydiechlolic 
Acid,  Potash,  Soap,  Glycerin,  Aluminium  and  Sodium,  Magnesium, 
SolaWa  Stasaatea,  Arscniaie  of  Soda,  Silicates  of  Potash  and  Soda., 
Chleratc  of  Pbiash,  Phoaphonu.  Lucifer  Matches.  Hyposulphite  of 
Soda,  Boraeic  .\cid.  Soluble  Phosphates,  Nitrste  of  Soda,  Gunpuwdcr, 
Ciun  tuttnn,  NitroglvLeiiuf,  and  l'r'.issiatu  of  Potash. 

Appendix  B,  contaming  Abstratis  of  Specifications  of  Patents  re- 
lating to  tha  maMftala  and  fwcciaea  daicritaad  in  tUaandfstiviwn 
volumes. 

Appendix  C,  Tjhirs  trinnec^e'!  w  ith  these  proteoses. 

AfT'  ri'lir  O.  a  C>  lUciion  of  DDCumcnti  on  Patent  Righlt. 

A  detailed  I'riivpi  i'i  j «.  rr .TV  hi- I1.11I  tin  ajiplicitioti. 

H.  lUii-i  iKKi  .  .Il  l,  K?  i;i,nt  Street,  London. 
*,*  Mr.  Baillirre  continues  to  receive  all  the  New  Foreign  Books  on 
Cteaiiiiy  and  1^  ■* 
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INAUGURAL  ADDRESS  OF  THE  PRESIDENT 

JOWPK  Dalton  Hooker,  Esq.,  F.R.S.,  D.C.L^, 
DinAor  of  the  Royal  Garden*,  Kew. 

(Cowliided  from  tmgt  93.) 


Ten  years  have  elapsed  since  the  publication  of  "  The 
Origin  of  Species  by  Nataral  Sele<Mon,"  and  it  is  therefore 
ttoi  too  early  now  to  ask  what  pro^s?  that  bold  theory 
hM  made  in  scientific  estimation. 

Th«  most  vidcly«circa1ated  of  all  the  joiumala  that  give 
•cicnce  «  momiiittit  place  on  their  title>pages— the 
Atktiuntm—hu  very  recently  told  to  every coantry  where 
the  BngNth  laagnage  is  read,  drat  Mr.  Oarwte*«  theory  is 
a  tbiM  of  tba  paet,  that  natunU  eeleftioQ  is  rapt^ly 
dectiitiBf  in  edeiMific  fitvoar,  and  tliat,  aa  regards  the 
above  two  volumes  on  the  variations  of  animals  and  plants 
under  domestication,  they  "  contain  nothing  more  in 
support  t"  iivigin  by  selertion  than  a  more  dctnili-d 
reassi-veration  of  his  guesses  founded  on  the  S(i-c«'!t-d 
variations  of  pigeons." 

Let  us  examine  for  ourscivrs  into  lln;  trn'.Srof  these 
inconsiderate  statements. 

Since  the  "Ori^jin"  appeared,  ten  years  a^;o,  it  has 
passed  through  four  F.njjlish  editions,  two  American,  two 
German,  two  French,  several  Russian,  a  Dutili.  and 
an  Italian  ;  whilst  of  the  work  on  variation,  which  flrst 
left  the  publisher's  house  not  seven  months  ago,  two 
English,  a  German,  Russian,  American,  and  Italian  editions 
are  alreadv  in  circulation.  So  far  from  natural  isek-^ion 
being  a  thing  of  the  past,  it  is  an  accepted  do^rine  with 
alnaoet  vmy  philoaophkal  natoraliat,  incliiding,  it  will 
alwaya  he  nnduttocNl,  a  comidemUe  funportion  whb  an 
not  prepared  10  admit  that  it  aMftnnta  lor  all  Mr.  Darwin 
assigns  to  it. 

Reviews  on  "  The  Oripin  of  Species"  are  still  pouring 
in  from  the  continent,  and  Ai,Mssi7,  in  one  of  the  addresses 
whicll  he  issued  to  his  (liUnhcmtdin.  00  tlieir  late  voyage 
to  the  Amazons,  direds  their  attention  to  this  theory  .is  a 
primary  objeL't  of  the  expedition  they  were  tlien  ontier- 
taking.  I  need  only  add,  that  of  tlic  many  eminent 
naturalises  who  ha\'e  accepted  it,  not  one  has  been  knou  n  ] 
to  abandon  it ;  that  it  ^ains  adherents  steadily,  and  th^t 
it  is, /<jr  cr(-< //rnri',  an  avowed  favourite  with  the  rising 
schools  of  naturalists ;  perhaps,  indeed,  too  much  so,  for 
the  young  are  apt  to  accept  such  theories  as  articles  of 
laith,  andthe  creed  of  the  student  is  but  too  likely  to 
lieeome  the  shibboleth  of  the  future  professor. 

The  scientific  writers  who  have  publicly  reje&ed  one  or 
bnth  of  the  theories  of  continuous  evolution  and  of  natural 
■daAioni  take  tlieir  stand  npofl  physical  or  metaphysical 
noondat  or  both.  Of  tKoaewhorely  on  the  metajthysical, 
their  arguments  ara  usnaHy  atfongly  imbued  with  theo- 
logical prejudice  and  even  odtitm.  ana,  as  such,  are  beyond 
the  pale  of  scientific  criticism.  Having  myself  been  astudent 
of  moral  philosophy  in  a  northern  university,  I  entered  on 
my  scienlifit  career  full  of  hojies  tliat  metaj^llj'sics  would 

frove  a  useful  mentor,  if  not  a  guide  in  science, 
toon,  however,  iiwad  that  it  availed  ne  wMihiog,  and  I 


long  ago  arrived  at  llie  toncl'.isinn,  so  well  put  by  Apjas'^ir, 
when  he  says,  "we  trust  thai  the  time  is  not  distant 
\vhetj  It  will  be  universally  understood  that  the  battle  of 
the  evidences  will  have  to  be  fought  on  the  field  of 
physical  science,  and  not  on  that  of  metaphysical.'"* 
Many  of  the  metaphysicians'  objeiflions  have  been  contro- 
verted by  that  champion  of  natural  selcdlion,  Mr.  Darwin's 
true  knight,  Alfred  Wallace,  in  his  papers  on  "  ProteAion  "f 
and  "Creation  by  Law,"^ftc., in  which  thedoftrinea  of 
"continual  interference**  the  '* Theory  of  Beauty," 
and  kindred  subjeds,  are  diseuaied  whb  admiraUe 
aafadty,  knowledge,  and  tkHI.  Bnt  of  Mr.  Wallace  and 
his  many  contributions  to  philosophical  biology  it  is  not 
easy  to  speak  without  enthusiasm,  for,  putting  aside  their 
great  merits,  he,  throui^hout  his  writinf^s,  with  a  n-.odesty  as 
rare  as  I  believe  :t  to  be  in  himunconscious,  forj^ets  jiis  own 
unquestioned  claims  to  the  htmnur  of  hax  ini;  o:i;;inatcd, 
independently  of  .Mr.  Darwin,  the  theories  which  he  so 
ably  defends. 

On  the  score  of  Geoloj^-,  the  objecfkors  chiefly  rely  on 
the  assumed  perfection  of  the  geological  reccirJ  ;  .md  since 
almost  all  who  believe  in  its  imperfedion,  and  many  of 
the  other  school,  accept  the  theories  both  of  evolution  and 
natural  scle<flion,  wholly  or  in  part,  there  is  no  doubt  but 
Mr.  Darwin  claims  the  great  majority  of  geologists.  Of 
these  one  is  in  himself  a  host — the  veteran  Sir  Charles  Lyell 
— who,  after  having  devoted  whole  chapters  of  the  first 
editions  of  his  "  Principles  "  to  establishing  the  do^rine 
of  special  creations,  abandona  it  in  the  tenth,  and  this,  too, 
on  the  shewing  of  a  pupil :  for,  in  the  dedication  of  his 
eariiest  work,  "  The  NaturaliBt's  Voyage,'*  to  Sir  C.  Lyell, 
Mr.  Darwin  states  that  the  chief  part  of  whatever  incrit 
he  or  his  works  may  possess  has  been  derived  from  study- 
ing the  "  Principles  of  Geology."  I  know  no  br:;;hi(  r  e\ 
ample  of  heroism  of  its  kind  than  this,  of  an  ami-.cj  iliu!. 
abandoning;  late  in  life  a  thcorj'  which  he  had  for  foityyears 
rei'^arded  as  one  of  the  foundation  stones  o'  a  w  ork  that  had 
^iven  himthe highest  position  attainable  amongst  contem- 
porary scirntific  writers.  WHl  may  he  be  proud  of  a  super- 
structure raised  on  tlie  foundations  of  an  insecure  doetrii:- 
when  he  finds  that  he  can  underpin  it.  Tnd  stihstitute  a  new 
f>)undatiun,  and,  after  all  is  rinished,  stirvev  his  edifice, 
not  only  more  secure,  but  more  harmonious  in  its  pro- 
portions than  it  was  before ;  for  as.^iurcdly  the  biological 
chapters  of  the  tenth  edition  of  the  '*  i'rinciplcs"  are 
more  in  harmony  with  the  dodtrinc  of  slow  changes  in  tne 
hi'itory  of  otir  planet  than  were  tlieir  counterp.irts  in  the 
former  editions. 

To  the  astronomers'  objeftions  to  these  theories  I  turn 
with  diffidence ;  they  are  sirentiously  urged  in  what 
is  in  my  opinion  the  cleverest  cdttoue  Ss  ihem  .that 
I  have  hitnerto  met  with,  and  which. appeared  in  the 
North  British  Review,  It  is  anonjTiious— I  am  wholly 
ignorant  of  its  author;  and  I  regret  to  find,  that,  in  common 
with  the  few  other  really  aWe  hostile  critiques,  :t  is  dis- 
figured by  a  dogmatism  that  contrasts  unfavourably  with 
Mr.  Darwin's  consider.tie  iieatment  of  his  opponents' 
methods  and  conclusions.  The  author  starts,  if  I  read 
him  ari;;ht,  by  professing  his  unfamiliarity  with  the  truth 
and  extent  of  the  fads  upon  which  the  theorie«i  of  evolu- 
tion and  ratural  SL-lection  are  founded,  an.i  rjd^s  on  to  say. 
that  "the  superstructure  based  on  l;ie:r.  may  be  discussed 
apart  from  :dl  doubts  as  to  tin-  fundamental  fatfls."  The 
liberty  thus  to  discusis  no  one  may  dispute  or  curtail,  hut 
the  biologist  will  ask,  to  what  end  can  such  discussion 
lead  ?  Who  would  attach  much  weight  to  the  verdid  of 
a  judge  passed  on  evidence  of  which  he  knew  neither  the 
truth  nor  the  extent  ?  As  well  might  a  boy,  guiltless  of 
mathematics,  set  himself  to  test  the  47th  proposition  of 
the  I  si  book  of  Euclid,  by  construding  paper  sauares  corre- 
sponding to  the  sides  of  a  right-angled  triangle,  then 
cutting  up  the  smaller  squares,  try  to  fit  the  pieces  into 
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the  laiger,aiid  IwUngto  do  this  with  «xadlttide,coiidade 
of  the  problem,  ae  the  feviewer  does  ot  die  theory,  that 
it  is  ''en  ingeniou  aod  piMiible  epecttlatioa,  marking  at 
once  the  ignorance  of  the  age  and  the  abiUiy  of  the 

philosopher." 

'1  Jiij  ir.ost  formid.ili'.c  nrf^un-.i.  nt  \iri.yi.l  by  the  reviewer  is, 
that  "  tl.e  n^c  of  tliL-  :r:h:ib;tcd  \\u:Ul  38  calculated  by 
solar  j  !  ',  sic:.,  is  pio\L'  1  lo  hav  e  been  limited  to  a  period 
Nthollv  i:u  onNistt;r.i  v.  .ill  D.itwin's  vifwH."  This  would 
bca\.iil'ii  obji'ctior.  ii  these  views  depcniltd  <iii  '.hose  of 
oncsk  h.oul  tif  (;t  i)laKists  ;  and  if  thit  sou.ooo.ooo  years. 
\v1i;lIi  ihc  re. .<ju LI  aduptu  as  the  ago  u:  the  wt  iii!.  \vf:f, 
as  an  approximate  estimate,  accepted  by  cither  astrono- 
mers ur  physicists.  But  in  the  first  place  the  reviewer 
assumes  that  the  rate  of  change  in  the  condition  of  the 
earth's  surface  was  vastly  more  rapid  at  the  beginning 
than  now,  and  has  gradually  slackened  since ;  but  over" 
looks  the  consequence,  that  according  to  all  Mr.  Darwin's 
principles,  the  operations  of  natural  seleAion  must  in  such 
cases  have  been  formerly  corres|)ondingly  more  rapid ;  and 
in  tlie  second,  are  the  speculations  as  to  the  solidity  of 
the  earth's  cmst,  dating  iMck  only  yot^aoojooo  years,  to 
be  depended  upon  ?  In  his  great  WMt  the  author*  quotes 
for  these  numbers,  gives  as  possible  limits  So,ooo,ooo,  or 
400,000,000  years ;  whilst  other  philosophers  assign  to  the 
habitable  globe  an  ar^e  fnr  exceeding  the  longest  of  these 
periods.  Si;rcly,  in  u  ,  rites  of  suth  .i  nature  as  the 
above,  v.hich  .ire  L.-lvulatcd  from  data  tliLMnscIvL-s 
in  a  i^re:U  decree  liypothetical,  there  arc  no  principles 
upon  wl'.ith  v.  c  .in-  warranted  in  assuming  the  speculations 
of  the  .astronomer  to  be  more  worthy  <n  cfmfidence  than 
those  of  the  biologist. 

A  former  most  distinguished  president,  .-ind  liimsclf  .m 
astronomer,  Professor  VV'hcwell,  has  said  of  Astronotiiy 
"  that  it  is  not  one  of  the  lessons  of  science,  but  the  one 
of  peifeA  science,  the  only  branch  of  human  knowledge 
in  which  wre  are  .iblc  fully  and  clearly  to  interpret  Nature's 
or.iclf<5 ;  so  that  by  that  which  we  have  tried  we  receivt;  n 
pidjiliLcy  of  that  which  is  ontticd."*  Now,  whilst  f  ully 
admitting,  and  proudly  as  every  scientific  man  ought,  that 
Astronomy  is  the  most  certain  in  her  methods  wid  results 
of  all  sciences,  tliat  she  has  called  forth  some  of  tiw 
highest  elbrts  of  the  intelleft,  and  that  her  results  iar 
transcend  in  graodenr  those  of  any  other  science,  I  think 
we  may  hesitate  before  we  theielore  admit  her  queenship, 
her  per'fcftion,  or  her  sole  claims  to  interpretation  and  to 
prophecy.  Her  methods  are  those  of  the  mathematicians ; 
she  may  call  geometry  and  algebra  her  handmaidens,  but  she 
is  none  the  less  their  slave.  No  science  is  really  perfcft, 
certainly  not  that  v.hich  l.itr'ly  erred  .'.000,000  miles  in 
so  fundamental  a  datum  as  the  earth's  dist.itiee  from  the 
sun.  H.ive  I'araday  and  Von  Baer  interpreted  no  oraeles 
of  Nature  fully  and  clearly?  Have  Cuvier  ami  D.il'.un  not 
prophesied  and  Lec:i  true  proplKis  ? 

Claims  to  queenship  do  not  accord  witli  the  spirit  of 
science  ;  neither  would  I  liken  the  dum.i'.ii  uf  natural 
knowledge  to  a  hive,  in  which  every  comb  is  a  science, 
and  truth  the  one  qtieen  over  them  all. 

It  remains  to  say  a  few  words  on  some  prospetfU  which 
this  Norwich  meeting  opens. 

A  new  science  has  dawned  upon  us  :  that  uf  the  early 
history  of  mankind.  Pre-historicArchscology  (including  as  it 
does  the  origin  of  language  and  of  art)  has  been  the  latest  to 
rise  of  a  sencs  of  luminaries  that  have  dispelled  the  mists 
of  aces  and  replaced  time-honoured  traditions  by  scientific 
tm^s.  Astronomy,  if  not  the  queen,  yet  the  earliest  of 
sciences,  first  snatched  the  torch  from  the  hands  of 
dogmatic  teachers,  tore  up  the  letter  and  cherished  the 
spirit  of  the  law.  Geoloc)'  next  loUowed,  but  not  till  two 
centuries  had  elapsed,  nor,  indeed,  till  this  our  day  in 
divestink;  relif^ious  teachin;;  of  m.my  cobwebs  of  scientific 
error.  It  h:is  told  us  th.Tt  .inim.Tl  and  veget.iblc  life  pre- 
ceded the  appe.ir.Tnce  of  m.m  on  tlie  (;Iobe,  not  by  days 
but  by  myriad»  of  years,  and  how  late  this  knowledge 

~'*  Thom«un  and  Tail,  Tronic  im  Natural  PhitoMplqr,  VOt.i.,p.;rifiw 
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came  we  may  gather  from  the  faA,  that  Lawmoe  ia 
his  pieviottsly  quoted  leftuies,*  delivered  so  late  as  iSig, 
says  of  the  cxtinft  races  of  a^mats,  that  "  their  Unng 
existence  has  been  supposed.witfieomMendllewobabifityr 
to  be  of  older  date  than  the  formation  of  the  Iinman  race. 

And,  last  of  all,  this  new  science  proclaims  man  himself 
to  have  inhabited  this  earth  for,  perhaps,  many  thousands 
of  years  before  the  historic  period, — a  result  little  cx- 
peAed  less  tl'.,^.n  thirty  ye.irs  .ii^o  when  the  Rev.  W,  V. 
Harcourt,  in  J'.is  adciress  to  the  .\ssociaiion  at  Birnunf;. 
ham,-f-  observed  tli.Tt  "  Geolofjy  points  to  the  conclusion 
th.1t  the  time  di;rin^_;  \sliich  ni.ui  has  existed  on  the  i^lobe, 
e.miiot  imiterially  differ  from  that  assigned  by  scripture," 
referring,  I  need  not  say,  to  the  so-called  scripture 
chronology,  which  has  no  warrant  in  the  Old  Testament, 
and  which  ^ves  5874  yeaia  as  the  age  of  the  inhabited 
globe. 

Pre-historic  Archaeology  now  offers  to  lead  as  where 
man  has  hitherto  not  ventured  to  tread.  Can  we,  whilst 
truthfully  and  fearlessly  pursuing  this  inauiry,  sepaists 
its  physical  from  its  spiiitnal  anra  ?  will  be  the  upper- 
most  thought  in  ^  minds  cf  many  here  present :  to 
separate  thanis»  I  hdieve,  Indeedhnpoasiblet  oat  to  seaidi 
out  common  truths  that  undetUe  both  is  itted  to  an. 
Mr.  Disraeli.  ^  has  well  said  of  truth,  that  it  is 
the  sovereign  passion  of  mankind.  And  it  should 
be  emphatic.illy  so  in  the  minds  enf;aj;;ed  in  this  search, 
where  relii^ion  and  science  should  speak  peace  to  one 
another,  if  they  are  to  walk  band  in  hand  in  this  our  day 

and  generation. 

A  great  deal  has  of  late  been  said  and  written  about  the 
respedlive  attitudes  of  Keligion  and  Science  ;  and  my  pre- 
decessor, the  Duke  of  Buccleuch.dwelton  this  in  hisaddress 
last  year  with  gre.it  good  rscnsc  and  good  ^taste, and  pointed 
ou,thow  much  the  progress  of  knowledge  depended  on  this 
attitude  being  mutually  considerate  and  friendly.  During 
the  first  decades  Ot  my  scientific  life,  science  was 
rarely,  within  my  espericnce,  heard  nf  from  the  polpttsof 
these  islands:  duril^  the  succeed  in  when  the  mflQence 
of  the  ret i quia  dilwimm  and  the  Bridgewater  inetiaes 
was  btill  felt,  loftenheaid  it  named,  and  always  welcomed. 


Now.  aod  of  late  yeaca,  icience  is  more  Gtequeittlyii 
than  ever,  but  too  often  with  dislike  or  fetf  rather  than 
with  tnist  and  wdcome. 

The  Rev.  Dr.  Hanna,  in  an  eloquent  and  candid  con- 
tribution to  the  Contemporary  Review,\\  has  adduced  a  \ong 
list  of  eminent  clergymen  of  various  denominations  wYo 
have  .adorned  science  by  their  writings  and  religion  bv  their 
lives  :  I  do  not  ignore  their  contributions,  still  less  do  I 
overlook  the  m.iny  brilliant  examples  of  educated 
preachers  who  give  to  science  the  respect  due  to  it.  But 
Dr.  Il.'.nn.a  omits  to  obser\e  that  the  m.ijority  of  the«:e 
honoured  contributors  were  not  religious  teachers  in  the 
ordinary  sense  of  the  term  :  nor  does  he  tell  us  in  what 
light  many  of  their  scientific  writings  were  regarded  by  a 
large  body  of  their  brother  clergymen,  those  fsaldent  in 
the  country  especially,  (rom  whom  alone  an  over- 
whelming proportion  of  the  popnlation  ever  hear  the 
name  of  science. 

In  rci.uii,  let  each  pursue  the  search  for  trnth,  tbc 
archoiologist  into  the  physical,  the  religious  teacher  into 
the  spiritual  history  and  condition  of  mankind.  It  will 
be  in  vam  that  each  regards  the  other's  porsnit  from  afar, 
and  tuning  the  objea  glass  of  his  mind^s  telescope  to 
llisqre»i8  onatcnt  when  he  sees  how  small  the  other  looks. 

To  search  out  the  whence  and  whither  of  his  existence 
is  an  unquenchable  instindl  of  the  human  mind  ;  to  satisfy 
it,  man  in  every  age,  and  in  every  country,  has  adopted 
creeds  th.at  embrace  his  past  history  and  his  future  being; 
.uid  has  eagerly  accepted  scientific  truths  that  Support  the 
creeds;  and  but  for  this  unquenchable  instinift,  I  ipr  i  n- 
believe,  that  neither  religion  nor  Kctence  would  have 
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advanced  so  far  as  they  have  into  the  hearts  of  any 
people.  Science  has  never  in  this  search  hindered  the 
religious  aspirations  of  (;oriJ  uuJ  earnest  men;  nor  have 
pulpit  cautions,  which  are  too  often  the  ill-disguised  deter- 
rents, ever  toned  inqoiriog  miiida  fitm^the  levdatiom  of 
■dence. 

A  sea  of  time  spreads  its  waters  between  that  period  to 
which  the  earliest  traditions  of  our  ancestors  point,  and 
that  far  earlier  period  when  man  6rvt  appeared  upon  the 
globe.  For  his  track  upon  that  sea  man  vainly  questions 
Eis  Spiritual  teachers.  Along  its  hither  shore,  if  not 
acraaa  it,  aciaiGe  now  offer*  to  pilot  him.  Each  fresh 
Aflcovoy  ceneerains  pic-UMoric  man  is  as  a  pier  built 
on  tone  lodt  kt  tide  has  ocpoMd,  and  from  tneae  piers 
ildMS  will  MM  day  spring  that  will  carry  him  fittther  and 
filftber  aeran  tta  depths. 

Scieace,  it  it  true,  may  never  aomd  the  depths  of  that 
■ea,  may  never  buoy  its  shaUowt,  or  tpan  itt  narrowest 
creeks,  but  she  will  still  build  on  every  tide-washed  rock; 
norwill  she  deem  her  mission  fulfilled  till  she  has  sounded 
Its  profoundcst  depths  and  reached  its  further  shore,  or 
proved  the  one  to  be  unfathomable  arid  the  other 
I4n.ittainablc,  upon  evidence  not  yet  revealed  to  matikind. 
And  if  in  her  tracks  he  bears  in  mind  that  it  is  a  comnum 
object  of  relit;ion  and  of  science  to  seek  lo  understand 
the  infancy  of  h'.imai)  existence  tiiat  ihe  lr.v.  s  i-l  m  i  iid  Are 
not  yet  relegated  to  tiie  domain  of  the  teachers  of  physical 
science,  and  that  the  laws  of  matter  are  not  within  the 
religious  teacher's  province,  these  may  then  work  together 
in  harmony  and  with  <^ood  will. 

But  if  they  would  thus  work  in  harmony,  both 
parties  must  beware  how  they  fence  with  that  most 
dangerous  of  all  two-edged  weapons,  Natural  Theology — 
a  idence  falieiy  so  called  when,  noteontent  with  tract- 
fnlly  accepting  truths  hostile  to  any  presomptnous 
standard  it  may  set  up,  it  seeks  to  weigh  the  infinite  in 
the  balance  of  the  finite,  and  shiftait^  ground  to  meet  the 
qniVHOeats  of  every  new  faA  that  science  establishes, 
'  old  error  that  adencc  wpeeaii   Thna  pnnued, 


feqei 
and 


evfiToid 

Matoial  Theology  is  to  the  aetentitfe  man  a  delusion,  and 
•0  the  friifieva  nun  s  bmi«»  lending  lev  often  to  dis> 
ovdeicd  inteOeas  and  to  adieisn. 

One  of  our  deepest  thinkers,*  Mr.  Herbert  Spencer,  ha* 
said:—"  If  religion  and  science  are  to  be  reconciled,  the 
basis  of  the  reconciliation  must  be  this  deepest,  widest, 
.nnd  most  certain  of  fatSs,  that  the  power  which  the 

universe  manifests  tn  us  is  utterly  ins^  ru;aMc."  The  bonds 
that  unite  the  physical  and  spiiitu.il  Listoiy  of  num,  and 
the  forces  which  manifest  themselves  in  the  alternate 
victories  of  mind  and  of  matter  over  the  actions  of  the 
individual,  arc,  of  all  the  subjcfts  that  physics  and  psy- 
luloijv  have  revealed  to  us,  the  most  absorbing  and  are, 
jtcrhap";, utterly  insc  rutable.  In  tin-  investiijation  of  tlieii  phe- 
nomena is  wrapped  up  lliat  of  the  past  and  the  future,  tlie 
whence  and  the  whither,  of  his  existenee  ;  and,  afti  r  a 
knowledge  of  these,  the  human  soul  still  yearns,  and  thus 
pa**ionaiety  cries,  in  itm  words  of  a  Hving  poetit 

"  To  matter  or  to  force 

The  all  i«  not  t.  ntint  J  ; 

Ueiiile  the  law  ul  ihmgi 

li  &ct  the  law  of  mind ; 

One  >i>e«k*  in  rock  and  tUr, 

And  one  within  the  brain. 

In  unison  at  lunts. 

And  then  apart  a^ain ; 
And  belli  in  oae  have  tewtafe 
That  wcatay 

The  wOMMn  of  law 

We  tnra  tbrvush  mind 

We  see  but  outward  forms. 

The  soul  the  one  thini; known;— 

If  \hc  «pcak  truth  at  all, 

The  vuices  must  be  true 

'I'hat  give  these  visible  tbinSS, 

Theie  laws  their  honour  due. 
But  tell  of  One  who  brouRht  us  hither, 
And  hold*  the  keys  of  w  hence  and  whither. 


wtftthsr. 


He  in  Ilift  science  pUas, 
What  no  known  laws ftlwUMj 
The  wandi  rlnit  Bresaod  totf 
Alike  arc  miracle  ! 
The  common  death  iif  all. 
The  life  renewed  above. 
Are  both  within  the  scheme 
Of  thai  all-circling  love. 

The  secniog  cbanee  that  east  us  hither. 

Acceopliahit  his  whence  sad  wbithsr." 


*  Fint  Principles,  by  Herbert  Spencer,  Ed.  ii.,  p«(e  46. 

*  The  Reifn  of  Law,  by  F.  T.  Palgrsvc.  UMmilUm'$  U»t*****> 
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REPORT  OP  THE  KEW  COMMITTEE 

OF  TIIE 

BRITISH  ASSOCIATION 

rOK  TUB 

ADVANCEMENT  OF  SCIENCE  FOR  1867-68. 


The  coir.mittei:  of  the  Kew  Observatory  submit  to  the 
Council  of  the  liiitish  Association  the  following  statement 
of  thcir  procee  Jin^s  durinfj  the  past  year  : — 

The  meteorological  oAice,  to  which  allusion  was  made 
in  the  last  report,  continues  in  operation,  Kew  being  the 
central  observatory,  as  arranged  with  the  metcornloj^ical 
committee  appointed  by  the  Council  of  the  Kov.u  Society. 
In  consequence  of  this  arrangement  there  has  been  during 
the  past  year  a  considei.ible  access  of  work  to  the  Kew 
Observatory,  and  the  duties  undertaken  by  that  establish- 
ment nay.  as  in  the  last  report,  for  clearness'  sake,  be 
aj^n  considered  tinder  the  two  following  beads ; — 

(A)  The  work  done  bv  the  Kew  Obeervatoiy  andA^ 

(he  dteeOion  of  the  British  Aseodation. 

(B)  That  done  at  Kew  as  the  Central  Observatory  of 

the  Meteorological  Cominittee. 

This  system  of  division  will  therefore  be  adopted  in 
this  report  ;  but  it  (>uj;ht  to  be  mentioned  that  the  finriiKial 
statement  appended  to  it  refers  only  to  the  first  of  these 
divisions,  sinci-  the  work  done  at  Kew  for  the  meteoro- 
logical committee  has  been  paid  from  funds  supplied  by 
the  committee,  and  not  in  any  wayfrom  noncy subscribed 
by  the  British,  .\ssociation. 

(A)  Work  pone  hy  Kew  Observatory  undeb  the 
Direction  OF  THE  British  Association. 

I.  .V<T£'  IiistrumfHlt  /or  Colaba  Ohitrvatory. — The 
chairman  of  the  Kew  committee,  shortly  after  the  meeting 
at  Dundee,  received  a  communication  from  Mr.  Chambers, 
the  superintendent  of  the  Colaba  Observatory,  Domboy, 
requesting  the  stmport  of  the  Kew  committee  in  his  appli- 
cation to  the  India  Board  for  a  supply  of  seir-recordin^ 
magnetographs  and  other  instruments  reouired  for  hia 
observator>-.  This  was  idtimately  brought  before  the 
Council  of  the  British  Association ;  and  in  consequence 
of  the  steps  taken,  Sir  Stafford  Northcote,  in  a  letter  to 
Ctcneral  Sabine,  datcJ  30th  January,  1868,  sand^ioned  the 
supply  of  new  instruments  for  the  observatory  at  Bombay, 
while  General  S.^.bme,  on  bcliatf  of  tile  Kew  committee, 
undertook  to  select  llie  follosvin'^  instruments  required  ;  — 
^l)  A  set  of  self- recordiiij;  magnetometers  for  register- 
ing by  photography  changes  of  declination,  hori- 
aontal  force,  and  vertical  force. 

(2)  ThomRon'seledrometcr,  arranged  forptaotograpiiic 

self-registration. 

(3)  A  self-recording  barograph  and  thefmoarapb,  of 

the  pattern  adop^d  by  the  meteoralopcal  com- 
mittee (added  anerwaras). 

(4)  Apparatus  for  measuring  and  tabulating  the  curat 
given  by  the  above-named  instruments. 

(5)  Photographic   apparatus,  porcelain  disheSi  and 
boxes  fur  paper  and  pbotograms. 

(6)  Moffat's  oaonometer,  in  box  widi  dodnroifc  and 
I  lotatbsg  ^nder. 


Digitized  by  Google 


100 


BrUisk  Assodaiion* — Report  of  the  Kew  ConrniiUe*  { 


CKKHtCAI.  NkVS 


(7)  Bcam-com passes,  with  steel  point'^  .111(1  t.ir.j;et:t 
screw  adjitstnient  to  measure  ,j  feet  ifor  \-tnln;a- 
tion  of  distances  in  de'iettion  expei inu-nls). 

(g)  Rotating  tVanic  wixh  Urge  gliissi  j.ir  lor  testing 
thennometers. 

2.  Maptelie  work. — The  self-recording  maKnctograpbk, 
ordered  oy  the  India  Board  for  Mr.  Chambers,  have  been 
verified  at  Kew,  and  fetunwd  to  the  India  Office,  fiton 
which  they  have  been  dmibckn  deapatched  «e  (hia  to 
Bombay. 

A  dtflieceotial  deelinotneter  (received  fnun  General 
8abine*a  office)  has  been  verified  at  Kew  Ibr  Dr.  LematrSm, 
wbo  hat  gone  out  a«  phyaical  obierver  'with  the  Spitz- 
bergw  expedition. 

A  onifilar  has  been  received  at  Kew  ibr  Mr.  Mcldrum, 
nf  the  Mauritius  Observatory,  and  ita  CORStailtS  are  in 
process  of  being  determined. 

Senhor  \'ief,'as.  uf  C<i:t;ibr.i,  and  Lieutenant  Iclagin,  of 
the  Impe:ial  Russian  Navy,  have  received  maRnetic  in- 
htrUL'ion  at  Kew;  and  a  liip-cireie  !ias  been  prepared  I'lir 
the  iiiUcf  gentiemati,  who  purposei  making  observations 
with  it  at  the  various  European  Observatories. 

The  usual  monthly  ab«:ohite  determinations  of  the 
magnetic  elements  com;nno  to  be  made  bv  Mr.  \S  hip]de, 
magnetic  n««it<!;nn{  ;  and  tb:e  self-recnr<iint;  rnaL;netnr;raphs 
are  in  constant  operatKin  as  licrctol'ore.  also  under  .Mr. 
Whipple,  who  has  displayed  much  care  and  ability  in 
the  discharge  of  his  duties. 

The  photographic  department  conne<fled  with  the  self- 
recording  instruments  is  under  the  charge  of  Mr.  Page, 
ataieted  by  Mr.  Foster,  both  of  whom  ditcliarge  their 
dotiea  very  satielaAorily. 

An  arrangement  conneifled  with  the  instrumental  clock 
for  shutting  off  the  light  every  two  hours,  and  thereby  in- 
creaaing  the  accoraqr  of  the  time  acale,  origiiuiUy  devised 
by  Mr.  Becltley,  in  conMnftioii  with  die  aelf-reeording 
meteorological  inMnmenta,  baa  been  adapted  to  idie  Kew, 
and  also  to  the  liaorttiut  and  Bombay  adf-ncmding 
magnetographs,  aod  the  ttme>acale  of  the  Kew  maeneto- 
gtaptia  has  been  made  the  same  aa  thoae  of  dte  other  in- 
atminents. 

It  was  proposed  in  the  last  report  that  the  task  of 
tabulating  and  reduLnn;  tlie  maL;nrtic  eurves  produen!  at 
Kew  subsequently  lu  jannar;,,  ituj,  ^iiould  lie  pciiornieJ 
by  the  staff  at  Kew  working  under  the  direction  of  .Mr. 
Stewart.  In  accordance  with  this  resolution  7S7  cvir\  L-s. 
beini<  those  ol  the  decimation  !roin  February,  186^,  to  .\prd, 
1867,  }iavt  been  aieasured  ioi  ever>'  hour,  aud  the  proee»s 
of  rcdu^ion  of  these  measurements  is  well  advaneed. 

The  magnetical  ob.-Mrrvations  made  at  Asccns;on  by 
I^icutenant  Rokeby,  R.M.,  have  been  nearly  redueed  by 
Mr.  Whipple,  and  it  is  proposed  to  communicate  the 
teauitt  to  the  Royal  Society. 

A  comparison  of  tbe  Kew  and  Lisbon  magnetic  cur\-e8 
dtttiog  the  magnetic  storm  of  Febinary  ao-25, 1866,  made 
by  Senhor  Capcllo,  of  the  Lisbon  Obaervatory,  has  krcn 
commtraicated  to  the  Royal  Society,  and  will  be  found 
published  in  their  proceedinffs  for  May  2S,  1868. 

Mr.  Stewart  has  likewise  received  from  Senhor  CapcUo 
a  short  paper  "  On  the  reappearance  of  certain  pcj'iods  of 
declination  disturbance  during  two,  three,  or  several  days," 
which  he  proposes  to  communicate  to  the  Royal  Society. 

The  Key.  W.  Sidgreave<i  and  Mr.  Stewart  have  been 
engaged  in  making  intercomparisons  of  simullatieuus  dis- 
turbances of  the  declination  nt  Stnnvhurst  and  Kew,  for 
both  of  which  stations  the  instru:iieius  have  the  same 
scale.  It  would  appear  from  these  that  daring  alow  dis- 
turbances there  is  an  afaeolote  identity  between  tbe  indi- 
cations of  tbe  two  inatmmcnts,  oven  to  their  moat  minute 
featoies.  Oa  the  other  hand,  the  more  abrupt  disturb- 
ances appear  to  beoxaggcratai  at  Stonyhurst  as  compared 
«jtb  K«W  to  BB  extent  whkb  appears  (at  first  sight)  to 
depend  upon  tbe  abruptness.  Messrs.  Sidgreaves  and 
Stewart  are  investigating  ihia  phmomenon,  which  has 
cleariy  a  piqrtical  and  not  aa  UMtraineatal  origin,  and 


purpose  cnnmiuTiicating  their  tesults  ia  a  Joint  paper  to 

the  Kuyal  Society. 

3.  Mcti  orolof^icnl  Work. — The  meteoroloi^ical  work  of 
the  Observatory  continues  in  the  cliarge  of  Mr.  Baker,  who 
executes  his  duties  very  satisl'adurily. 

Since  the  Dundee  meeting  se\enty-eiglit  barometers 
have  been  verified,  and  seventy-one  arc  a',  pcr-int  in 
hand;  1,139  therroometers  ha\e  likewise  been  verified, 
and  I'ourtetn  standard  thermometers  have  been  con struded 
for  tbe  thermographs  of  the  nteteoroiogicaJ  committee. 
Thirty-two  thermograph  thermometers  have  lilcevvisc  been 
tested,  twenty-four  of  tliese  being  for  the  meteorological 
committer  and  ci^ht  for  opticians. 

The  self-recording  meteorological  instruments  now  at 
work  at  Kew  will  be  again  mentioned  in  the  second  di- 
vision of  this  report.  These  are  in  the  charge  of  Mr. 
Baker,  the  photography  being  superintended  b^  Mr.  Page. 

Mr.  Robert  Addanis^  has  kindly  made  a  preliminary  ea> 
periment  with  bin  apparatus  ibr  fMedng  carbonic  add, 
which  is  now  at  Kew,  and  haaaiao  t^apecificijittnidioiiB* 
regarding  it,  SO  that  the  Operation  can  in  Attm*  be  per- 
formed  without  assistance.  The  point  cor7espottdill|(  tO 
the  temperature  of  freeeing  mercury  has  been  oetcnnined 
for  two  thermometers  bekmgjng  to  the  octeoralo^cal 
committee. 

The  self-recording  barographs,  thermoRraphs,  and 
anenio^Taphs  fur  the  six  outlyinj^  observatories  of  the 
meteorological  committee  have  been  verified  at  Kew. 
A  seU-recordinn  barograph  and  thermograph  have  likcwi&e 
been  verified  for  Messrs.  R.  and  J.  Beck,  opticians  ;  and 
the  verification  of  another  set  for  Mr.  Chambers,  of  the 
Colaba  Observatory,  ha;,  been  very  recently  completed. 

The  expennientb  made  on  aneroids  at  Kew,  by  tbe 
request  and  at  the  expense  of  the  meleorolo^'ical  com- 
mittee, have  formed  the  subject  of  a  communication 
recently  made  to  the  Royal  Society  by  that  body. 

4.  Photoheliograph.^'the  Kew  beluigraph,  in  charge  of 
Mr.  De  la  Kue,  continues  to  ht  worhed  in  a  satisfadety 
mnnner.  During  the  past  year  204  n^iatives  have  been 
take.)  on  140  days.  Ninety  piAures  of  the  Pagoda  in 
Kew  Gardens  have  likemso  been  taken,  in  the  hope  of 
being  able  by  this  means  to  dctannliM  aocwratdy  the 
angular  diameter  of  the  stm. 

Since  the  last  meeting  of  the  Association,  a  series  of 
I  solar  researches,  in  continuation  of  the  second  senM^haa 
I  been  published  (the  expense  of  printing  having  basit  da- 
,  frayed  by  Mr.  Dc  la  Rue),  entitled  "  Researches  on  sdar 
physics.   Appendix  to  second  series. — On  the  distiibution 
in  hcliographic  latitudes  of  the  sun-spots  observed  by 
Carrington  ;  by  Messrs.  De  la  Rue,  Stewart,  and  Loewy." 

Two  papers  have  lil  1  v  I been  communicated  to  tbe 
Ro>al  Society  by  tliesc  ^e:u.i:inen.  The  fus.t  of  these  is 
entitled  "  Researches  on  solar  physics.  Hcliographical 
positions  and  areas  of  sun-spots  observed  with  the  Kew 
photoheliograph  during  the  years  iHbi  and  t.S63." 

The  second  is  entitled  "  Account  of  some  recent  obser- 
vations on  sun-spots,  made  at  the  Kew  Observatory." 

Run-spots  continue  likewise  to  be  numbered  after  the 
manner  of  Hofrath  Scliwabe  ;  and  a  table.  exliibitin|^  tbe 
monthly  Kf^'iups  obsened  at  Dessau  atid  at  Kew  for  tbe 
year  1867  has  been  conimunicaied  to  the  Astronomical 
Society,  and  published  in  their  monthly  notices. 

The  measurements  of  the  Kewpiftures  for  the  j-ear  1864 
are  approaching  completion  I  when  complete  they  will  be 
communicated  to  the  Royd  Society.  It  is  intended  to 
work  up  rapidly  the  back  years,  preparatory  to  a  final 
discussion. 

Mr.  De  la  Rue  has  recently  received  a  letter  from  M. 
Struve,  in  which  it  is  stated'  that  the  atrivd  at  Kew  of 
M.  Berg,  of  the  Wilna  Observator}-,  in  order  to  pfaAiae 
with  the  pliotoheliogra])h,  may  be  shortly  cxpeAed. 

5.  AMHtratiu for  Vtrifying  Stxtantt. — Several  detemi* 
nationa  nave  brnt  made  of  ue  angular  dittancea  between 
the  collimators  of  this  instrument;  but  the  result  appears 
to  indicate  a  greater  want  of  fixedness  in  these  tnan  is 
deainUe.   Should,  ho««««r,  the  appwatnt  cone  to  bo 
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extensively  employed  for  the  verification  of  sextants,  this 
may  be  overcome  by  means  of  frequent  determinations  of 
these  angular  diltances  by  a  theodolite. 

6.  Mitcillanioui  Work. — The  time  and  atteatton  of  the 
ObMfViktory  Staff  has  been  so  much  absorbed  during  the 
list  year  with  the  regular  work  of  the  Obeervaloiy  that 
little  or  no  progren  baa  been  iiwdtt  in  mItedlaaeoQa  ex< 


Tin  InMnoMnt  devitad  bv  Mr.  Brotin  for  the  purpose 
efcalimatingthiattanetiedip  by  mem^;  nf  soft  itoa,  ie> 


t  at  preatMM  tfieOliNmtteiry,  awaiung  Mr.  Bfoun'a 
return  to  Eneland. 

The  Supenotendent  has  received  grants  from  the  Royal 
Society  for  special  experitncntR  :  and  when  these  are  com- 
pleted an  account  will  be  rendered  to  that  Society. 

(B)  Work  oowb  at  Kbw  as  -nnt  Centkai.  OBa'savAToay 

or  THE  Meteorouocical  Committee. 

This  work  may  be  divided  into  four  heads,  the  first  of 

these  being  the  arr."in(4cmi;nt  of  ^k-lf-rerordini;  iinttcorcj- 
logical  instruments,  liicif  verification  at  Kcvv,  and  erection 
at  the  various  stations;  the  seconii  heint;  the  arr.m^^enient 
of  a  system  ot  tabulating  fruai  titc  ^uiumatic  records  oi 
these  instruments;  the  third  being  the  arrangement  of  a 
system  hy  means  of  which  the  continued  accuracy  "f  the 
instruments  themselves,   and  of  their  tahul.ited  rcetjrdi. 

may  be  secured  ;  while  the  fourth  is  the  work  done  at 

Kew  as  bein^  Itself  one  oT  the  Obaervatoriea  of  the 

meteorological  committee. 

I.  Arrangement,  Verification,  and  Erection  of  Helf- 
reeording  Instrmntnts. — In  the  last  report  of  this  committee 
a  short  account  was  given  of  the  principles  of  constnidion 
of  the  system  of  self-recording  meteorological  instruments 
arranged  at  Kew,  comprising  the  thermograph,  barograph, 
and  anemograph.  A  more  detailed  account  has  since 
been  given  by  the  meteorological  committee  in  their 
s^ort  to  Parliament  tat  the  year  1867,  and  it  ia  therefore 
umeeewaiy  to  enter  here  mto  the  rab|eA.  It  ought, 
however*  to  be  mentioned  that  the  principle  adopted  in 
iheae  inttmnienta  ia  to  cheek  the  accnracy  of  their 
antoontie  noordi  by  meuia  of  teferenee  to  atandarda ; 
and  with  thia  view  the  Kew  committee  have  conatrvAed  a 
standard  wet  and  dry  bulb  thermometer  for  each  thermo- 
graph, and  have  verified  a  standard  barometer  for  each  baro 
graph.  When  the  various  self-rccordin!;  instruments  had 
been  completed  by  the  opticians,  thev  were  sent  to  Kew. 
where  they  were  examined  and  verified.  They  were  then 
despatched  to  their  rcipei^tive  i^Latiuns  in  charge  Lif  the 
observer,  who  had  been  previously  instrudled  at  Kew ; 
and  finally,  Mr.  Beckley,  mechr»nical  assistant  at  Kew, 
went  to  the  various  stations  and  superintended  the  ereilion 
of  the  instruments.  By  his  aid  this  v.aa  accomplished  in 
a  Very  thorou^;h  and  satisfatftory  manner. 

3.  Hyitem  of  Tabulation. — It  is  not  proposed  to  discuss 
here  the  system  of  tabulation.  This  has  already  been 
done,  to  a  certain  extent,  in  the  report  of  the  meteoro- 
logical  committee  presented  to  Parliament ;  and  the  whole 
aubje(%  will,  it  is  hoped,  be  fully  treated  of  on  some  future 
OOeaatOB.  Suffice  it  to  say,  that  the  system  of  tabulation 
waa  anaaged  at  Kew,  and  that  the  tabalatinginatmnienta 
were  all  vmficd  there  befofe  being  aent  to  then  leapeAive 
obBcrvatories. 

3.  Verification  0/ iCceemb.— It  haa  already  been  men- 
lionad  thai  the  cooipeMmgr  of th«  ebaaivefi  at  the  variotis 
ataliooa  to  nndettake  the  charge  of  the  idf-recording 

instruments  was  secured  by  a  course  of  instrudiion  at 
Kew,  where  they  became  acquainted  with  the  principles 
of  construdtion  of  the  various  instrumenf^,  with  the  photo- 
graphic process  necessary  to  obt.iin  curves,  and  with  the 
system  ijf  tabul.-itinn.  In  addition  to  this,  the  instrument^ 
were  cre,Cied  at  t!ie  v.irinus  'Uatiuns  bv  Mr.  IV-eklev.  and 
each  observer  was  thus  %wll  started.  It  ;>  not.  linw  cvrr. 
enough  in  a  project  of  this  nature  to  secure  a  good  begin- 
ning;    it   is,  moreover,  indispensable  lo   Me  that  the 

Standard  of  excellence  is  maintained. 
FortUa  pmpoaa  it  i«  ptopoaed  by  the 


committee  that  Mr.  Stewart  should  personally  visit  all 
the  obaervatories  every  j ear;  in  addition  to  which  some 
one  of  the  Kew  assistants  might  occaKionally  visit  some 
station  with  a  specific  object  in  view.  Mr.  Stewart  has 
already  visited  Stonyhurst,  Glasfjow,  and  Aberdeen  ;  and, 
in  addition  to  the  preliminary  visit  to  the  various  stations 
made  by  Mr.  Beckley,  Mr.  VVhipple  haa  viaited  F.ilmouth. 

Beaidea  thia  inapedion,  it  ia  alao  neceaniy  to  check  at 
Kew  the  aieeutaqr  of  the  tabulated  reanlta  that  arrive  there 
from  the  varioua  atationi.  A  doae  and  eonatant  aemtiny 
of  theie  teanita  ia  therefore  made  at  Kew ;  and  when  any 
error  ia  deteAed,  it  is  brou«^t  before  the  notice  of  the 
observer  who  made  it.  All  this  involvea  a  veiy  conatder- 
able  amount  of  labour,  more  especially  at  the  commence- 
ment of  the  undertaking,  and  until  the  various  observa- 
tories ate  in  thorouuli  uorking  order,  l-'or  the  purpose  of 
seturmg  .-iccur.ity  and  uniformity  in  the  rediiftion  of  the 
records  of  these  instalments,  it  has  lu  en  pMij osc  1  that  .i 
set  of  rules  should  be  drawn  up  under  ihe  aanctiun  of  this 
committee. 

.\.  Work  dime  at  Kew  rjj  one  of  the  Observatories  of  the 
.'.Y  ;«y  ;  Commi»<-«:.— This  consists  in  keeping  the 
barograph,  thermograph,  rtnd  anemograph  furnished  by  the 
meteorological  com!i;ittee  in  c  onstant  operation.  The 
barograph  is  creftcd  in  the  room  which  contains  the 
magnetographs,  and  which  h.is  a  very  ^111  ,11  d.iily  r m  ;e 
of  temperature.  The  outer  part  of  the  lUeiaiograph  is 
attached  to  the  north  aide  tif  the  observatory,  towards  the 
west,  while  the  anemograph  has  been  creAed  above  the 
centre  of  the  dome,  to  aa  Dot  to  interfere  with  the  photo* 
heliograph. 

For  the  fint  two  of  theaeinttrumenta  tracea  in  duplicate 
are  obtained,  one  aet  being  aent  to  the  raeteorologic-U 
office,  and  one  retained  at  Kew  ;  aa  regard*  the  anemo- 
graph, the  original  recocda  are  aeoti  whites  copy  of  theae 
on  tracing-paper  ia  retained. 

I'hu  tabulations  from  thecorveaofthe  Kewiaatnmtnts, 
and  the  examination  of  the  resuTu  fbrwarded  to  Kew  from 
the  outlying  observatories,  fo  far  .is  thia  laat  la  not 
personally  done  hy  Mr.  Stewart,  arc  performed  Inaveiy 
satisfadtor>'manner^by  Messr    \N  hipi  le.  Baker,  and  Page. 

Mr.  Steventon,  a  nephew  ui  C^i'tain  Toynbee,  of  the 
nu  teorologicil  office,  has  been  in  attendance  .it  the  ob- 
ser\.i!orv  for  instruftion  for  about  twelve  months,  and 
iatterlv  h.is  i;l\>:.'n  much  assistance  in  the  nn-.eoiolo>:ical 
department  of  the  observatory,  with  the  details  of  which 
he  ia  now  folly  eonveraant. 

J.  1'.  Gassiott, 

Kew  ObscrvatP 


7tb  August, 
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MATHEMATICAL  AND  PHYSICAL  6CIBNC£ 
SECTION. 
August  ig,  1S68, 
8y  PnCtMor  TYNDAm  LL.Dh  P^&i  FnddMt. 

The  celebrated  Fichte,  in  his  lc(f\oreson  the  "Vocation 

of  the  Scholar,"  insisted  on  a  culture  for  the  scholar 
whicli  should  not  be  one  sided,  but  all-sided.  Hia 
intellc^ual  nature  was  to  expand  spherically,  and  not  in 
a  sinjjle  dire<?lion.  In  one  dircAion.  however,  Fichte 
required  that  the  scholar  should  apply  himself  directly  to 
nature,  becutne  a  creator  of  know!ed<»e.  and  thus  repay, 
bv  orijjinal  labours  of  h;s  own.  '.Iv;  iiniv.ense  debt  heov  c-d 
tc  the  tabo-ir^  of  others,  ft  v.  as  the  se  which  enabled  him 
to   supplement    the   knowled;;e   ('.crived    from    his  OWn 

researches,  10  as  to  render  his  culture  rounded,  and  not 
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Fichte's  idea  is  to  some  extent  illustrated  by  the  con- 
stitution and  the  labours  of  the  British  Association.  We 
have  here  a  body  of  men  engaged  in  the  pursuit  of  natural 
knowledge,  but  variously  tn-^u'^i'd.  While  sympathising 
with  each  of  its  departments,  arid  supplementing  his 
culture  by  knowledge  drawn  from  all  of  then),  each  student 
amongst  tis  MieAa  one  subjed  for  the  exercise  of  his  own 
orieinal  faculty — one  line  along  which  he  may  cany  the 
li^t  of  his  private  intelligence  a  little  Way  into  the  dark- 
ness by  which  all  knowledge  ia  ranounded.  Thiia,  the 
geologist  faces  the  rocks  i  the  biologist  fitonts  the  con- 
ditions and  phenomena  of  life ;  the  astrononur  stellar 
masses  and  motions s  the  mathematician  the  properties 
of  space  and  number;  the  chemist  pursties  his  atoms, 
while  the  phjnical  investigator  has  his  own  large  field  in 
optical,  thermal,  ele^cal,  acoustical,  and  other  pbe- 
nomena.  The  British  Association,  then,  faces  Nature  on 
all  sides,  and  pushes  knowledge  tcntnfu^.illy  diitw artls, 
while,  through  circumstance  or  natural  hen;,  e.ieh  of"  its 
vvnrkin^  nieniheis  i.ikes  up  .1  certain  line  uf  leseardi  in 
wliicli  )ic  aspires  tube  an  urijjinal  producer,  bemi;  content 
in  all  other  direciions  to  accept  instruAion  from  his  fellow 
men.  The  :;um  ul  uur  labours  constitutes  what  I'ichtc 
might  (.all  the  sphere  of  natural  knowledge.  In  the 
meeting-,  ui  the  Association  it  is  found  necessary  t<? 
resolve  t'a.s  splicrc  into  us  1,  jmpniKiit  parts,  whi^li 
take  concrete  lorni  under  the  rehptctive  Ittscr^  of  our 
sci^lions. 

This  Sedion  (A)  is  called  the  Mathematical  and  Phy- 
sical Sedion.  Mathematics  and  physics  have  been  long 
accustomed  to  coalesce,  and  hence  this  grouping.  For 
while  mathematics,  as  a  produd  of  the  human  mind,  is 
Belf-iastainin;;  rtnri  nobly  aelf-rewarding,— while  the  pure 
mathematician  may  tievertrmible  his  mind  with  considera- 
tions regarding  the  phenomena  of  the  material  universe, 
still  the  form  of  reasoning  which  he  employs,  the  power 
which  the  organisation  of  that  leaaoning  confers,  the 
applicability  of  his  absirad  conceptions  to  aAuul  phe- 
nomena, render  his  science  one  of  the  most  potent  iastru  - 
ments  In  the  solotion  of  natural  problons.  Indeed, 
without  mathematics,  expnsjMed  or  implied,  oor  Icoew- 
ledge  of  physical  science'  would  be  friable  in  the 
catieme. 

Side  by  side  with  the  mathematical  method  we  have 
the  method  of  experiment.  Here,  from  a  starting-puint 
furnished  by  his  own  researches  or  those  of  others,  the 
investigator  proceeds  by  conihining  intuition  and  verifica- 
tion. He  ponders  the  knowledge  I>c  possesses  and  tries 
to  push  it  furtl'.er,  he  gUCSscs  and  cliecks  Iks  ^uess,  he 
conjectures  and  confirms  or  explodt-s  his  coije-cture.  These 
guesses  and  conjectures  arc  by  no  means  ie.-ips  in  tile  dark  ; 
for  know  ledtjo  once  gaine<i  casts  a  faint  li  i;lit  beyond  its  (ju  ii 
immediate  boundaries.  There  i^  no  dim  overs'  so  limited 
as  not  to  illuminate  sometliini,'  beyond  itself.  The  forte 
of  intellectual  penetration  into  this  penunibral  region 
which  surrounds  aittuai  knowledge  is  nut  dependent  upon 
method,  but  is  proportional  to  the  geniusof  the  investigator. 
There  is,  however,  no  genius  so  gifted  as  not  to  need 
control  and  verification.  The  profoundest  minds  know 
best  that  Naturc'i;  ways  are  not  at  all  times  their  Wiiys, 
and  that  the  brightest  flashes  in  the  world  of  thought  are 
incomplete  until  they  liave  been  proved  to  have  their 
counterparts  in  the  world  of  faA.  The  vocation  of  the 
true  experimentalist  is  the  iticessant  corredion  and  realisa- 
tion of  his  insight ;  his  experiments  finally  constituting 
a  body,  of  which  his  purified  intuitions  are,  as  it  were,  the 
soul. 

Partly  through  mathematical,  and  partly  thnmfh  experi- 
mental research,  physical  scienfi*  has  of  late  years  assumed 
a  momentous  position  in  the  worid.  Both  in  a  material 
and  in  an  intelieAual  point  of  view  it  has  produced,  and 
it  is  destined  to  produce,  immense  changes— vast  social 
ameliorations,  and  vast  alterations  in  the  popular  con- 
ception of  thp  origin,  rule,  and  governance  of  thin;;s. 
Miracles  arc  wrought  by  science  in  the  physical  worid, 
while  philoeophy  is  Jbcsakiog  its  ancient  metaphysical  i 


channels,  and  pursuing  those  opened  or  indicated  by 
scientific  research.  This  must  become  more  and  more 
the  case  as  philosophic  writers  become  more  deeply  imbued 
with  the  methods  of  science,  better  acquainted  with  the 
fads  which  scientific  men  have  won,  aiid  with  the  gnat 
theories  which  they  have  elaborated. 

If  you  look  at  the  face  of  a  w/atcb,  you  see  the  hour  and 
minute-hands,  and  possibly  also  a  second  hand,  moving 
over  the  graduated  dial.  Why  do  the^e  hand:>  tuuve,  and 
why  are  their  relative  motions  such  as  they  arc  observed 
to  be }  These  questions  cannot  be  answered  without 
opening  the  watch,  mastering  its  various  pans,  and  aacer- 
taining  their  xelationsliip  to  each  other.  When  this  ia 
done,  we  find  that  the  observed  motion  of  the  hands 
followB  of  nacessity  ftom  the  inner  mcdtaatsm  of 
the  watdi  when  afted  upon  by  the  Ibrce  invested  in  the 
sprinw. 

This  motion  of  the  haiid<;  may  be  called  a  phenomenon 
of  art,  but  the  case  is  similar  with  the  phenomena  of 
Nature.  These  also  hav  e  their  [niier  inechaiiism,  and  their 
store  of  force  to  set  that  mechanism  uoinij.  The  ultimate 
problem  of  physical  science  is  to  reveal  tliis  mechanism, 
to  discern  this  store,  and  to  show  that  from  the  combined 
adion  of  both  ti  e  phenomena  of  which  tbey  constitute 
the  basin  milf-t  <  f  m  cessitv  flow. 

I  thLiu„'ht  tliai  an  attempt  to  l;i\c  you  even  a  brief  .and 
>ikctchv  illustration  of  the  ni.itmct  in  which  scieniihc 
thinkers  regard  this  problem  would  not  be  umnteru.stintj 
to  you  on  the  present  occasion ;  more  especially  as  it  will 
give  me  occasion  to  say  a  word  or  two  on  the  tendencies 
and  limits  of  modern  science,  to  point  out  the  region  which 
men  of  science  claim  as  their  own,  and  where  it  is  mere 
waste  of  time  to  oppose  their  advance,  and  also  to  define, 
if  poiisible,  the  bourne  between  this  and  that  other  region 
to  which  the  questionings  and  yearnings  of  the  scientific 
intelled  are  diKAed  in  vain. 

But  here  your  tokrance  will  be  needed.  It  was  the 
American  Emccsoa,  1  think,  who  said  that  it  is  hardly  , 
possible  to  state  any  truth  stroo^y  without  appaicnt ' 
i  :)j  u  ty  to  some  Other  truth.  Under  the  circumstances,  the 
pmptf  course  appeals  to  be  to  state  both  tratfaa  atnm^y, 
and  allow  each  its  fair  share,  in  the  formation  of  the 
resultant  convidion.  For  truth  is  often  of  a  dual  charader, 
taking  the  form  of  a  magnet  with  two  poles ;  and  many 
of  tlie  differences  which  agitate  the  thinking  part  of  man- 
kind are  to  be  traced  to  the  exclusiveness  with  which 
dilTerent  parties  afBrm  one  lialf  of  the  dualitv  in  for^jetful- 
ness  of  the  other  half.  I5ut  this  wa.tmn  for  the  .statement 
of  the  two  sides  of  a  (juestion  implies  patience.  It  implies 
a  resolution  to  suppress  indmn.ition  it  the  statement  of 
the  one  half  should  clash  w  ith  our  convii  tions,  and  not  to 
Slider  ourselves  to  l)e  unduly  elated  if  the  half  statement 
should  cliime  in  with  rjur  views.  It  implies  a  <!eter- 
mination  to  wait  calmly  for  the  statement  of  the  whole 
before  w  i-  pronounce  ju^pncnt  dthcr  in  the form of  aiMtui- 
escence  or  ditisent. 

This  premised,  let  us  enter  upon  our  task.  There  have 
been  writers  who  alTirmed  that  the  pyramids  of  F.gypl 
were  the  produdions  of  nature ;  and  in  his  early  youth 
Alexander  von  Humboldt  wrote  an  essay  with  the  express 
objed  of  refuting  this  notion.  We  now  regard  the  pyra- 
mids as  the  work  of  men's  hands,  aided  probably  by 
machinery  of  which  no  record  remains.  We  piAuM  to 
ourselves  the  swarming  workers  toiling  at  those  vast 
ereAions,  lifting  the  inert  stones,  and,  guided  by  the 
volition,  the  skill,  and  possibly  at  times  by  the  whip  of 
the  axcfaitefi,  placing  the  atones  in  their  proper  positwna. 
The  blocka  inthls  caae  were  mowed  by  a  power  external  to 
themselves,  and  the  finid  form  of  the  pyramid  expressed 
the  thought  of  its  human  builder. 

Let  us  pass  from  this  illustration  of  building  po^ver  to 
another  of  a  different  kind.  When  a  solution  of  common 
salt  is  slowly  evaporated,  the  water  which  holrfs  the  i;ali 
in  solution  disappears,  but  the  salt  itself  icin  '  ^  .'liad. 
At  a  certain  stage  of  concentration,  the  salt  can  no  longer 

letaia  the  liquid  fsns  its  patticlcs,  or  molccuica*  as  tbiqf 
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are  called,  begin  to  deposit  themselves  as  minute  tolids, 
so  minute,  indeed,  as  to  defy  all  microscopic  power.  As 
evaporation  continues  solidification  goes  on,  and  wc  finally 
obuin,  through  the  cluateriag  to|^tber  of  innumerable 
molecules,  a  finite  ma«t  of  Hit  of  a  definite  hm.  What 
ittbieform?  It  sooietimeeaeeaw  andinkfyof tbearchi- 
teAue  of  Egypt.  Wc  have  little  pynmide  built  by  the 
felt,  terrace  amve  teirace  from  bne  10  apex,  forming  that 
a  aeries  of  steps  resembling  those  up  «Mch  the  Egyptian 
traveller  is  dragged  by  bis  guides.  The  human  mind  is  as 
little  disposed  to  look  at  these  pyramidal  salt  crystals 
without  hirilici  qucstiun  as  to  look  at  the  pyramids  of 
tjivpt  without  inquiring  whence  they  came.  How,  then, 
are  those  sah  pvratni Js  built  up  ? 

Guided  by  analog')',  yau  may  suppose  that,  swarming 
among  the  conbtitueiu  molecules  of  the  salt,  there  is  an 
invisiblt; population,  guided  and  coerced  by  some  invisible 
master,  and  placing  the  atomic  blocks  in  their  positions. 
This,  liowever,  ii  rtot  <h«  scientific  idea,  nor  do  I  think 
your  good  senf.c  will  accej^t  it  as  a  likely  one.  'i'he 
scientific  idea  is  that  the  molecules  act  upon  each  Other 
without  the  intervention  of  slave  labour  ;  that  they  attraA 
each  other  and  repel  each  other  at  certain  definite  points, 
and  in  certain  definite  direflions  ;  and  that  the  pyramidal 
form  is  the  result  of  this  play  of  attraction  and  repulsion. 
WMICi  tbeni  the  blocks  of  Egypt  were  laid  down  by  a 
power  external  to  tbemsclvcsi  these  molecular  blocks  of 
salt  are  self-pustiud,  being  fixed  in  their  places  by  the 
forces  with  which  they  ad  upon  each  other. 

I  take  common  salt  as  an  illottration  because  it  is 
BO  familiar  to  us  all ;  but  almost  any  other  substance 
would  answer  my  purpose  equally  wett.  In  fild,  through- 
out inorganic  nature,  we  have  this  formative  power,  as 
Fichte  would  call  it— this  stnidoral  energy  ready  to  come 
into  play*  and  build  the  ultimate  particles  of  matter  into 
delinite  shapes.  It  is  present  everywhere.  The  ice  of  our 
winters  and  of  our  polar  regions  is  its  handiwork,  and  so 
equally  are  the  quartz,  felspar,  and  mica  of  our  rocks.  Our 
chalk-l)i-ds  are  for  the  most  part  composed  of  minute  shells, 
which  aie  also  the  [iruduC^  of  structural  cncr:;v;  but  behind 
the  shell,  as  a  whole,  lies  the  res'.jtt  of  another  and  more 
subtle  formative  act.  Tht:i>e  t>heU:-<  arc  built  up  of  little 
crystals  of  calc-spar,  and  to  form  these  the  structural  force 
had  to  deal  with  the  intangibltr  molecules  ui  c.uboiiate  of 
lime.  This  tendency  on  the  part  of  matter  to  organise 
itself,  to  gro\e  into  shape,  to  as-iumc  dcfiiiite  iornis  in 
obcilience  to  the  detinite  action  of  force,  is,  as  I  have  said, 
all-pervadmg.  it  is  in  the  ground  on  which  you  tread,  in 
the  water  you  drink,  in  the  air  you  breathe.  Incipient  life, 
in  fact,  manifests  itself  throughout  the  whole  of  what  wc 
call  inorganic  nature. 

The  forms  of  minerals  resulting  from  this  pl.ay  of  forces 
arc  various,  and  exhibit  different  degrees  of  complexity. 
Men  of  science  avail  themselves  of  all  possible  means  of 
exploring  this  molecular  aichite&urc.  I'or  this  purpose 
they  employ  in  ttm  as  agents  of  eaploiatioa,  light,  heat, 
magnetism*  eleAiichy,  and  sound.  Folariied  light  is 
especially  oseliil  and  powerful  here.  A  beam  of  such 
limt,  when  sent  in  among  the  mdeenles  of  a  crystal,  is 
aSed  on  by  them,  and  frcm  this  aiOioit  we  inftr  with  ntove 
or  less  of  cteamess  the  manner  in  which  the  molecules  are 
arranged.  The  difference,  for  example,  between  the 
Inner  structure  of  a  plate  of  rock-salt  and  a  plate  of  crys- 
tallised KM's^ar  or  suj;ar  candv  is  thus  strikiii;;!y  revealed. 
These  dillerc-nces  may  be  made  to  display  themselves  in 
phenomena  of  colour  of  t;reat  splendour,  the  play  of 
molecular  force  be;ri;^  so  rej^ul  ucd  as  to  remove  certain  of 
the  coloured  con^tauents  of  v.hitc  light,  and  tO  Icave 
others  with  incre.Tsed  intensity  behind. 

And  now  let  us  pass  from  what  we  are  accustonird  to 
regard  as  a  de.id  mineral  to  a  living  <;rain  of  corn.  When 
it  is  examined  by  polarised  lii^ht,  cliromatic  phenomena 
similar  to  those  noticed  in  crystals  are  observed.  And 
why  ?  Because  the  architecture  of  the  grain  resembles  in 
some  degree  the  archite&ure  of  the  ciystal.  In  the  com 
thenoleenlas  are  also  eet  ia  definite  positions,  torn  wbieb 


they  ad)  upon  the  light.  But  what  has  built  together  the 
molecules  of  the  corn  ?  I  have  already  said,  regarding 
crystalline  arcbiteftnre,  that  you  may.  if  you  please,  con* 
sider  the  atoms  and  molccniee  to  he  placed  in  position  by 
a  power  external  to  themselves.  The  same  hypothesis  is 
open  to  yott  now.  But,  If  In  the  case  of  ciyBtde  you  have 
rejeded^e  nottonofan  external  arebiled,  1  think  you 
are  bound  to  n^e&  it  now,  and  to  conclude  that  the 
molecules  of  the  com  are  self-posited  by  the  forces  with 
which  they  a(i  upon  each  other.  It  would  be  poor 
philosophy  to  invoke  an  external  agent  in  the  one  case 
and  tc)  reject  it  in  the  other. 

Instead  of  cutting  our  grain  into  thin  sliceii  and  sub- 
jecting it  to  the  artion  of  polarised  light,  let  us  place  it  in 
the  earth  and  subject  it  to  a  certain  degree  of  warmth.  In 
other  words,  let  the  molecules,  both  of  the  corn  and  of  the 
Rurroundint;  earth,  be  kept  in  a  state  of  ajjitation  ;  for 
warmth,  as  most  of  \ou  know,  is.  in  the  eyi-  of  science, 
tremulous  molecular  motion.  L'nrier  these  circumstances, 
the  i^rain  and  the  substances  whicli  surrountl  it  interact, 
and  a  molecular  architecture  is  the  result  of  this  interaction. 
A  bud  is  formed  ;  this  bud  reaches  the  surface,  where  it  is 
exposed  to  the  sun's  rays,  which  arc  also  to  be  regarded 
as  a  kind  of  vibratory  motion.  And  as  (he  common  motion 
of  heat  with  which  the  grain  and  the  substances  SOiTOund- 
ing  it  were  first  endowed,  enabled  the  grain  and  these 
substances  to  coalesce,  SO  tlie  specific  motion  of  the  sun's 
rays  now  enables  the  green  bud  to  feed  upon  the  carbonic 
acid  and  the  aqueous  vapour'  of  the  air,  appropriating 
those  constituents  of  both  for  which  the  blade  has  an 
elefiive  attradion,  and  permitting  the  other  constituent 
to  resume  its  ptaoe  in  the  air.  Thus  forces  aie  active  at 
the  root,  forces  are  active  in  the  Made,  the  natter  of  the 
earth  and  the  matter  of  the  atmosphere  are  drawn  tewards 
the  plant,  and  the  plant  augments  in  size.  We  have  in 
succession  the  hud,  the  stalk,  the  ear,  the  full  com  in  the 
car.  For  the  forces  here  at  play  act  in  a  cycle,  which  is 
completed  by  the  production  of  grains  similar  to  that  with 
which  the  process  began. 

Now  there  is  nothing  in  this  process  which  necessarily 
eludes  the  power  of  mind  as  w  t-  know  it.  .\n  intellect  the 
same  kind  at.  our  own,  would,  if  only  sufliciently  expanded, 
be  able  to  follow  the  whole  process  from  beginning  to  e  nd. 
No  entirely  new  intellectual  faculty  would  be  needed  tfor 
this  purpose.  The  duly  expanded  mind  would  see  in  \  he 
process  and  its  consummation  an  instance  of  the  )ilad  of 
molecular  Ibrce.  It  would  see  every  molecule  phice;  yi 
its  position  by  the  specific  a!tr.tctinr3s  and  rcpuiso  ns 
exerted  between  it  and  other  molecules.  Nay,  given  'he 
grai;i  and  its  environment,  an  intellect  the-  s.ime  in  kind  as 
our  owe,  but  sufficiently  expanded,  m  ^ht  trace  out 
a  priori  every  step  of  the  process,  and  by  the  application 
of  mechanical  principles  would  be  able  to  demonstrate 
that  the  cycle  of  actions  must  end,  as  it  is  seen  to  end, 
in  the  reproduction  of  forms  like  that  with  which  the 
operation  began.  A  similar  necessity  rules  here  to  that 
which  rules  the  planets  in  their  circuits  round  the  sun. 

You  will  notice  that  I  am  stating  my  truth  strongly,  as 
at  the  beginning  we  agreed  it  should  he  stated.  But 
I  must  go  still  further,  and  aiBrm  thitt  in  the  eye  of  science 
the  animal  body  is  just  sa  much  the  praduct  of  raolceular 
force  as  the  stalk  and  ear  of  cam,  er  as  the  Ctystal  or  salt 
of  sugar.  Many  of  its  parts  are  obviously  mechanical. 
Take  the  human  heart,  for  example,  with  its  exquisite 
system  of  valves,  or  take  the  eye  or  the  hand.  Animal 
heat,  mon  ov.T,  is  the  same  in  kind  as  the  heat  of  a  hr<\ 
bein;;  produced  by  the  same  chemical  proce.ss.  Aninsal 
motion,  too,  is  as  dire.-t]y  di:rived  from  the  food  of  the 
animal,  as  ihc  iiiotion  of  rrc\eth)ck's  warkiu«i-cngini- 
from  the  fuel  in  its  furnace.  .As  regards  matter,  the 
anim.ll  bodv  cre.ites  nothmg  ;  as  regards  force,  it  creates 
nothing.  W'hicli  of  vou  by  taking  thought  can  add  one 
cubit  to  his  stature  ?  .Ml  that  has  been  said  reg.irdsng 
the  jdant  may  be  rc-stated  with  regard  to  the  animal. 
Every  panicle  that  enters  into  the  composition  of  the 
s)us«e,anerve»  or  a  bonci  lias  been  placed  in  its  potitloa 
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by  molecular  force.  Ami,  nnl<-?s  the  L-xiKtcnce  of  law  in 
these  matti-rs  be  denied,  and  the  eltiuitiil  of  caprice  intio- 
(lucc  J.  WL-  uiui>i  conclude  that,  given  the  relation  of  any 
molecule  cif  the  body  to  its  enviromneiit.  its  ;tosit'.on  in 
the  body  mii^ht  be  prcdictiul.  ()i:r  difiioilty  is  not  witli 
the  quality  of  the  problem,  but  with  its  coinpiexity  ;  and 
this  difficulty  might  be  met  by  the  simple  expansion  of 
the  faculties  which  man  now  possesses.  Given  this  ex- 
pansion,-and  given  the  necetssuy  molecular  data,  and  the 
chick  might  be  deduced  asrisorausly  and  as  logically  from 
the  egg  as  the  existence  of  Nepttltie  was  deduced  from  the 
disturbance*  of  Uranui,  or  m  conical  refradtion  was 
dcdoced  frona  the  MndolaftMy  theory  of  light. 

Vott  eet  I  am  not  nmidng  natten,  hot  avowing  nakedly 
what  naiqr  edeotlfie  dnnkcri  more  or  len  oittioaiy 
tclicve.   The  formation  of  aGiyatB],aplaRt,oraB  aniouu, 
It  in  their  eyes  a  purely  mechanical  problem,  wUcta  differs 
from  the  problems  of  ordinary  mechanics  in  th«  smallness 
of  the  masses  and  the  complexity  of  the  processes  involved. 
Here  you  have  one  half  of  our  dual  truth;  let  us  now 
glance  ut  the  other  half.    Associated  with  this  wonderful 
nieLhiiuhni  of  the  .mimal  body  we  have  phenomena  no 
less  ctTt.iin  than  those  of  physjcsi,  but  between  which  and 
the  mechanism  we  discern  no  neccssarv  connection.  A 
man,  for  example,  can  say  I  feel,  I  think,  I  love ;  but  how 
does  conscioiisne';';  infuse  itself  into  the  problem  ?  The 
human  brain  is  said  to  lie  the  organ  of  tht>ut;htand  feeling; 
wlien  we  are  hurt  tlie  brain  firels  it,  wliim  we  ponder  it 
is  the  brain  that  tlnnks,  when  our  jiassions  (jr  afVeiltions 
are  excited  it  is  tlirouf^h  the  instrumentality  of  the  brain. 
Let  us  endeavour  to  be  a  little  more  precise  here.  I 
hardly  imagine  that  any  profound  scientific  thinker  who 
has  reflected  upon  the  subject  exists  who  would  not  admit 
the  extreme  probability  of  the  hypothesis,  that  for  every 
fad  of  consciousness,  whether  in  the  domain  of  sense,  of 
thought,  or  of  emotion,  a  certain  definite  molecular  con- 
dition is  set  up  in  the  brain  ;  that  this  relation  of  physics 
to  consciousness  is  invariable,  i>o  that,  given  the  state  of 
the  brain,  the  corresponding  thought  or  feeling  might  be 
iaftrred ;  or,  given  the  thought  or  feeling,  the  correspond- 
ing slate  of  tM  brain  might  beinfencd.  Bttthowiniimed? 
Itte  at  bottom  not  a  case  of  logical  inference  stall,  but  of 


empirical  anociatioo.  Yon  mjty«eply  tliat  many  of  the 
inferences  of  science  ate  of  tbia  chander ;  the  inference, 

for  example,  that  an  electric  current  of  a  given  direction 
will  deflect  a  magnetic  needle  in  a  definite  way  ;  but  the 
cases  differ  in  this,  that  the  pa.'.sage  from  the  current  to 
the  needle,  if  not  dcmon&tr.'iblc,  la  thinkable,  and  that  we 
entertain  no  doubt  as  to  the  final  mechanical  gol-Litioii  of 
the  problem  ;  but  the  passage  from  the  physics  of  tnr 
brain  to  the  corresponding;  facts  of  cimsciousness  is 
unthinkable.  Cirantcd  that  a  definite  thought  and  a 
definite  molecular  action  in  the  brain  occur  simultaneously, 
we  do  not  possi  ss  the  intellectual  or^an,  nor.  apparently, 
any  rudiment  of  the  organ,  whicli  would  enable  us  to  pass 
by  a  process  of  rcasnninf^  from  the  one  phenomenon  to 
the  other.  They  appear  to^jeiher,  hut  we  do  not  know 
why.  Were  our  minds  and  senses  so  expanded,  strength- 
ened* and  illuminated  as  to  enable  us  to  see  and  feel  the 
very  molecules  of  the  brain  ;  were  we  capable  of  following 
all  their  motions,  ait  their  groupings,  all  their  electric  dis- 
charges, if  such  there  be ;  and  were  we  intimately 
acquainted  with  the  corresponding  states  of  thought 
ana  feeling,  we  should  be  as  far  as  ever  from  the  solution 
of  the  problem,  "How  are  these  physical  processes  con- 
neaed  widt  the  fafts  of  consdcnisneaa?"  The  chasm 
between  the  two  classes  of  nfaenomena  would  still  remain 
iiMclleAttaUy  iaapawable.  Let  ^  eoMckwraMi  of  love, 
for  example,  be  associated  with  a  right-handed  spiral 
motion  of  the  molecules  of  the  brain,  and  the  consciousness 
of  hate  with  a  left-handed  spiral  motion.  We  should  then 
1,  II  .  V  'iLii  we  lo\c  that  the  molion  is  in  one  direction, 
and  wlien  we  hale  that  the  motion  is  in  the  other; 
but  the  *' WHV  ?"  would  still  remain  unanswered. 

In  affirming  that  the  growth  of  the  body  is  mechanical 
and  that  tbmgbtt  M 


in  the  physics  of  the  brain,  I  think  the  position  of  the 
"  Materialist"  is  stated  as  far  as  that  position  is  a  tenable 
one.    1  think  the  materialist  will  be  able  finally  to  main- 
tain this  po.sition  njjninst  all  attacks;  but  1  do  not  think, 
as  the  human  mind  is  at  present  constituted,  that  he  can 
pass  beyond  it.    i  do  not  think  he  is  entitled  to  say  that 
his  molecular  groupings  and  his  molecular  motions  explain 
everything'.    Inreality  they  explain  nothing.    The  utmost 
he  can  affirm  is  the  association  of  two  classes  of  phe- 
nomena of  whose  real  bond  of  union  he  is  in  absolute 
ignorance.    The  problem  of  the  connection  of  body  and 
soul  is  as  insoluDle  in  its  modern  form  as  it  was  in  the 
proHKientific  ages.    Phosphorus  is  known  to  enter  into 
the  composition  of  the  human  brain,  and  a  courageous 
writer  has  dclaimed*  in  hta  trenchant  Oetman,  "  Ohne 
phosphor  kein  gedaoke."  That  may  or  mav  not  he  the 
case ;  but  even  if  we  knew  it  to  be  the  case,  the  knowledge 
would  not  lighten  our  darkness.    On  both  sides  of  the  cone 
here  assigned  to  the  materialist  he  is  equally  helpless.  If 
you  asl;  him  whence  is  this  "matter"  of  which  we  have 
been  discoursing,  who  or  what  divided  it  into  molecules, 
who  or  what  impressed  upon  them  this  necessity  of  running 
into  orf^anic  forms,  he  has  no  answer.    Science  also  is 
mute  in  reply  to  these  questions.    Hut  if  the  materialist 
is  confounded,  and  science  rendered  dumb,  who  else  is 
entitled  to  answer  '      'I'o    whom  has  the  secret  been 
revealed?    I^et  us  lower  our  heads  and  acknowledfje  our 
Ignorance,  one  and  all.    Perhaps  the  myster\'  may  resolve 
Itself  into  knowlerl^''  -'t  some  future  day.    The  process  of 
things  upon  this  earth  has  been  one  of  amelioration.    It  is 
a  long  way  from  the  iguanodon  and  his  contemporaries 
to  the  president  and  members  of  the  Hritish  Association. 
And  whether  we  regard  the  improvement  from  the  scien- 
tific or  from  the  theological  point  of  view  as  the  result  of 
progressive  development,  or  as  the  result  of  successivecxhi- 
bitions  of  creative  energy,  neither  view  entitles  us  to  aasnme 
that  man'spresent  faculties  end  the  series — that  the  process 
of  amelioration  stops  at  him,   A  time  may  therefore  como 
when  this  nltra-s^ntiiic  region  Inr  which  we  are  now 
enfolded  may  oAr  itself  to  tetrestnal,  If  not  to  human,  io- 
vestigation.  Two-thirds  of  the  cays  emitted  by  the  sun 
fail  to  arouse  in  the  eye  the  sense  of  vision.  The  taya 
exist,  but  the  visual  organ  requisite  for  their  translation 
into  light  does  not  exist.    And  so  from  this  tcgioo 
of  darkness  and  mvstery  which  surrounds  us,  rays 
may  now  he  darting  which  Jrequire  but  the  develop- 
ment   of   the    proper    intellectual    ort^ans   to  translate 
them   into  knowledge  as  far   surpassin;;   ours  as  ours 
does  that  of  the  wallowin;;  reptiles  which  once  held 
possession  of  this  planet.    Meanwhile  th.e  mystery  is  not 
without  its  uses.    It  certainly  may  be  made  a  power  in 
the  htjman  yotil  ;  but  it  is  a  power  which  has  feeling,  not 
knowledge,  for  its  base.     It  m.i.y  be,  and  will  be,  and  we 
hope  IS  turned  to  account,  both  in  stpaHving  and  strength- 
ening the  intellect,  and  in  rescuing  man  from  that  little- 
ness to  which,  in  the  struggle  for  existence  or  for  precedence 
in  the  world,  be  is  contiiraally  prone. 


ADDRESS 

TO  Tin; 

CHEMICAL  SECTION. 
Ai^ousT  20,  i868. 
By  PHfaaser  B.  FttANXLAND,  F.IU, 


At  these  annual  reunions  of  those  interested  in  chemical 
science  it  is  usual  for  the  president  of  this  se^ion  to  take 
a  rapid  survey  of  the  progress  of  chemistry  during  the  past 
year,  and  in  comformity  w  ith  that  custom,  it  now  devolves 
upon  me  to  brine  under  your  notice  some  matters  which 
by  oe,  baa  ita  conetatlva  I  nwy,  perhapai  with  advatttage  wmt  our  aMention  for  a- 
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fewflMaMMsbelbfe  wepnMMedtotlM.aAiut  botliiMB  of 
tiie  wAioii. 

It  tmy  be  safely  eswrtcd  that  at  no  |>fcviou8  meeting 

of  the  British  Association  has  there  been  evinced  Kuch  an 
amount  of  interest  in  experimental  science,  and  especially 
in  chemistry,  as  that  which  pervade-  t!  ?-  length  and 
breadth  of  this  countr>'.  The  internaiiusial  display  of 
manufactures  last  year  in  Paris  produced  upon  British 
visitors  an  impres&ion  which,  if  not  tjuitn  unanimous  in 
its  kind,  was  almost  entirely  so,  as  regards  the  resultin;; 
conviction,  vii.  that  in  the  education  of  the  youth  of  this 
country  scientific  instruftinn  is  negledled,  or  systematically 
excluded,  to  an  extent  which  finds  no  approach  to  a 
parallel  in  any  other  {jrrat  European  nation.  There  are 
many,  and  1  coniess  to  b«:in^  one  of  them,  who  consider 
that  even  now  our  trade  and  manufaclures  arc  suffering  to 
a  veiy  marked  extent  frum  this  grave  defeA  in  our 
watiowal  edBcatim.  It  is  thought  by  some  that  ignorance 
on  the  part  of  nanagen  and  workmen  of  the  scientific 
trntbl  upon  which  moit  manufaduring  processes  depend 
baa  not  jret  bi^nn  palpably  to  tell^upoaeur  maan^uring 
PRMVerity;  bat  wbate\-er  difference  of  opixrint  there  may 
be  aa  to  oar  pieaent  induatiial  poiition  amoant  natioos. 
all  agree  In  uie,  tbat  witboot  tbe  cxtentiva  intfodnAion 


of  tlwroB|h  adeatilte  training  into  the  education  of  thoae 
dmdojd  wr  faidaitrial  pomiti,  we  can  no  longer  eontinoe 
to  maintain  that  pre-eminence  in  nanufaAum  which  we 
have  now  ao  long  enjoyed. 

The  great  science  schools  of  the  continent  have  no 
parallels  in  thiH  country-  The  discoMraging  way  in  which 
scientific  studies  are  hein',^  introduced  into  our  older  uni- 
versities, the  lack  of  the  necessary  funds  for  the  proper 
endowment  of  professorships  and  for  the  provision  of 
suitable  buildings  and  apparatus  in  our  modern  insti- 
tutions, and  the  insignificance  of  the  rewards  offered  to 
successful  students  in  science,  have  naturally  operated 
most  injuriously  upon  the  extension  of  chemical  culture. 
Whilst  in  Heidelberg,  Ziirtch,  Bonn,  Berlin,  Leipzig,  and 
Carlsnihe  magnificent  edificea  have  been  raised,  replete 
with  all  the  newest  contrivancea  for  Gkcilitating  the 
prosecution  of  chemical  studies,  we  are  here  still oompelled 
to  give  Inatrudion  and  condua  research  in  tmall  and  in- 
convenient bnildings  utterly  inadequate  to  the  require- 
menta  of  vaodeni  dienuatry.  The  Jaift  Nnt  ^ent  by 
tbe  goveniinetrta  of  Qcftnany  and  Switaerlnnd  upon  these 
establtshmcnts  snlBcicntly  testify  to  their  opinion  of  the 
national  value  of  chemistry  in  education,  Tne  laboratory 
at  Ziirch  cost  £\4.f>oo,  that  of  Bonn  ;^i8,450,  the  one 
now  nearly  completed  in  Leipzig  willc08t;£'i2,i20,  whilst 
the  estimates  for  the  Berlin  laboratory,  with  its  SCVeRty- 
four  rooms,  amount  to  no  less  than  ^^47,715. 

Such  being  the  comparatively  discouraging  circum- 
stances under  which  chemistry  is  prosecuted  in  this 
country,  it  is  not  surprising  that  neither  the  number  of 
investigators,  nor  the  amount  of  new  fads  added  to  our 
linowledge  during  a  given  time  will  bear  a  favourable 
comparison  with  the  chemical  aOivt^  of  other  and  more 
favoured  nations.  In  t866,  taj%  p^er^were  puMitbed 
by  805  chemists,  being  at  die  avenife  me  of  1*58  paper 
lor  each  invcatigatcv.  Of  these,  Geraany  eonttibuted  445 
anthofs  and 777  papeif,  or  1-75  paper  to  each  author; 
Ftance  170  authors  and  245  papers,  or  1-44  paper  to 
each  author;  the  Unitaif  Kingdom  97  nuuton  and 
127  papers,  or  1-31  paper  to  each  authw;  wl^at  otter 
countries  furnished  93  authors  and  124  pi^iCfl*  or 
vj%  paper  to  each  author.  Our  case  i«  even  worse 
than  it  appears  to  be  from  these  fij^ures  ;  for  a  cnnsideralile 
proportion  of  t!ic  papers  contributed  hy  the  I'nited  Kin*;- 
dom  were  the  work  of  chemists  born  and  educated  in 
Germany,  but  resident  in  this  country.  I  am  not  aware 
how  far  a  like  comparison  as  rej;ards  aftivity  in  research 
obcain.s  in  other  sciences  ;  but  if  the  United  Kingdom 
takes  a  similar  position  in  tlicni,  it  is  nothing  less  than  a 
national  disgrace  that  a  country  wliich  perhaps  more  than 
any  odter  owes  ita  CKOtacNtothe  diicomlM  of  adenee 


dMMM  do  ao  little  towaida  the  estensioA  of  acientific  ra> 

search. 

Fortunately,  however,  this  national  apathy  has  not  been 
sliared  by  individual  chemists,  and  the  year  naa  not  pa<:«ed 
withottt  several  important  additiona  to  our  liaowlcdgc. 
Th«  UtMu  of  tbe  Mint  baa  coatinoed  hia  lemarknUe 
reseafches  on  the  ocdosion  of  gases  by  metals.  The 
extraordinary  property  possessed  by  some  of  the  metals, 
but  especially  by  palladium,  of  absorbing  large  volumes 
of  certain  j^ases,  is  one  of  the  most  interesting  of  modern 
observations,  and  can  scarcely  f.lil  to  throw  light  upoo 
th.xt  obscure  class  of  phenomena  occupyini;  the  bonier 
land  In-tween  the  recof^nised  domains  of  chemical  and 
cohesive  attraction. 

Many  tosmital  chan<,'es,  such  as  the  variation  of  animal 
and  vegetable  species,  move  too  slou  ly  for  our  study.  On 
the  other  hand,  the  sequence  of  transformations  in 
chemical  phenomena  has  j^c-nerally  been  dt-enied  too  rapid 

to  permit  of  the  observation  of  anything  but  the  linal 
result.  Harcourt  and  Esson,  however,  have  shown  that 
this  phase  of  chemical  a<flion  can  be  studied  with  very 
interesting  results ;  in  the  cases  of  the  aAion  of  oxalic 
acid  upon  permanganic  acid,  and  of  bydriodic  add  upon 
hydroxjrl,  they  have  arrived  at  die  mtowing  impotant 
coocttMtona:^ 

t.  The  rate  at  which  a  chemical  change  proceeds  is 
constant  under  constant  conditions,  and  indqieodent  of 


the  time  that  has  ebtpaed  since  the  change  commenced, 
2.  When  Mgr  aaoitance  ia  uiider|oiag 


_  a  chemical 

change,  of  which  no  oondltlan  variee  ixcepting  the 
diminution ''of  the  changing  substance,  the  amount  of 
change  occurring  at  any  moment  is  diieAly  proportional 
to  the  quantity  of  the  substance. 

3.  When  two  or  more  substances  a.A  one  upon 
another  the  amount  of  action  at  any  moment  is  dirt  iflly 
proportional  to  the  quantity  of  each  of  the  subst.mces. 

W  hen  the  rate  of  any  chemical  chanije  is  anccted  by 
the  presence  of  a  substance  which  itsidf  takes  no  part  in 
the  change  tlie  acceleration  or  retardation  produced  IS 
direftly  proportional  to  the  quantity  of  the  subst.ince. 

5.  '1  he  relation  between  the  rate  of  a  chemical  changfe 
occurring  in  a  solution  and  the  temperf»ture  of  the  solution 
is  such  that,  for  every  additional  desree,  the  number  ex- 
presstnf^  the  rate  is  to  be  multiplied  by  a  constant  quantity. 

In  mineral  chemistry  active  member  of  this  se^ion 
has  done  excellent  service  by  the  careful  re-investigation 
of  the  compounds  of  vanadium.  Roscoc's  researches 
have  led  to  the  discovery  tlutt  vanadium  does  not,  as  was 
previously  believed,  belong  to  the  sulphur  group  of  e1e> 
mentg,  but  to  the  nitrogen  group.  The  vanadic  chloride, 
of  anomalou.'s  v.inour-density,  is  now  shown  to  be  a  normal 
oxychloride.  The  isolation  of  vanadium  will  be  looked 
forv\  ard  to  with  much  interest,  since  the  atomic  weight  of 
this  element  aasigna  to  it  a  position  intermediate  between 
phosphoras  and  Mseaie. 

Chemists  had  long  legMdsd  with  mpet  the  hbonr  ex- 
pended by  neteocologbta  on  ohnec»at&na  ntade  with  die' 
mtention  of  estimating  ozone  in  tbe  atmosphere,  in  the 
absence  of  aoy  conclusive  evidence  of  the  existence  of 
this  substance  in  the  air.  It  is  therefore  highly  satis- 
factory that  Andrews,  to  whom  we  were  already  so  much' 
indebted  for  our  knowledge  of  the  properties  of  ozone,  has 
at  lenf;th  proved  that  the  reaction  exhibited  by  o^one  test- 
papers  at  a  distance  from  towns  is  in  reality  due  to  ozone. 
Thus  the  numerous  observations,  extending  over  so  many 
years,  now  attain  a  value  which  thqr  md  not  beltare 
possess. 

The  synil-.etical  and  constitutional  departments  of  or- 
ganic  chemistry  have  received  important  additions  from 
the  discoverer  of  the  first  aniline  colour.  In  pursuing;  his 
interesting  researches  on  the  salicylic  aeries,  Perkin  has 
t^ucceeded  in  artificially  producing  coumarin — the  odori- 
ferous  principle  of  the  sweet*scent«i  woodruff  and  tonquin 
bean — ^oesides  a  number  of  homologues  of  this  substance. 
To  the  same  chemist  we  are  alao  indebted  for  a  theoretical 
mtr  of  great  iapotiaiios,  «■  the  prababla  diAnace  in 
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the  value  of  ihc  four  bonds  (if  carbon — a  subject  which, 
in  its  bearings  upon  isnineri'im.  h.is  lorif^  claimeH,  though 
It  has  never  received,  liie  earnest  attention  of  chemists. 

Pcrkm  and  Duppa  havj  submitted  the  glyoxylic  acid, 
orii;inally  obt.aineci  bv  thrm  from  dilsrciin.itctic  acid,  to  a 
searching  constitutional  tnvcst::;atiiin.  whichhas  led  them 
to  the  conclusion  that  this  acid  i^^  u'.i  ntieal  with  the  one 
obtained  by  Debus  from  the  slow  oxidation  of  alcohol ; 
thus  establishing  the  fact  that  two  semi-molecules  of 
hydroxyl  can  unite  with  one  and  the  umeatnm  of  carbon 
— *  kind  of  combination  the  possibility  of  which  had  been 
disputed,  although  an  analogous  compound  of  bydro- 
•ulphyl  is  well  Inown. 

Maxwdl  Simpson,  nnotlier  of  the  moat  active  and  aac- 
cesafttl  workers  to  tUs  bratieh  of  ofganic  chamistiy,  has 
continued  his  researches  on  the  constitution  of  succinic 
acid,  and  on  the  direct  transformation  of  chloriodidc  of 
cth\  lene  "nto  jjlycol. 

To  i^eni  ral  organic  chemistry  iinport.mt  contributions 
have  been  made  b\-  Sten hii-.ise  f)n  chloraml.  and  byOnCSS 
on  the  actiun  of  cyanogen  upon  amido-acids. 

Physiological  chemistry  has  received  a  new  impulse 
from  the  highly  instructive  experiments  of  Cruin  IJrown, 
and  I-"ra"icr,  on  the  connection  between  chemical  consti- 
tution and  physiolof^ical  action.  It  h.iil  been  shown  by 
Itunscn  that  cacodylic  acid,  though  readily  soluble,  and 
containing  54  per  cent  of  arsenic,  produced,  when  ad- 
ministered to  animals,  no  apprccianle  poisonous  elfcfk, 
whilst  Landolt  found  that  the  poisonous  properties  of 
antimony  disappcartMl  in  the  salts  of  tcrtramethv'l- 
stibonium.  Messrs.  CrumBrownand Frascrh.^ve  studied 
the  change  in  nh}r$iok>gical  action  produced  by  the  ad- 
dition of  methyuc  iodide  (Q  the  natural  alkalotda,  stiych- 
nine,  hnicine,  thdttine,  codeine,  morphine,  and  nieotiiie, 
and  they  show  conclusively  that  the  physiological  action 
of  these  poisons  is  both  greatly  diminished  in  degree  and 
completely  changed  in  character.  I'heir  experiments  also 
lead  them  to  the  singularly  remarkable  and  important 
conclusion,  that  when  a  nitnle  base  possesses  a strjxhnine- 
like  action,  the  salts  of  tlie  corresponding  ammonium 
buses  bave  an  action  identical  \v xh  that  of  the 
curare  poibon.  It  is  wull  ^liown  that  curare  ar.d  str^■ch- 
nine  aredenved  Irom  idaiits  belonijin;:;  to  tiie  same  mum; 
and  it  ss,  thcreUnc,  interesting  Co  observe  such  a  rdaiiuri- 
Ship. 

A>;ain,  the  experiments  of  Dr.  Arthur  G.^mgee  on  the 
action  of  carlxmic  oxide  upon  blood  afford  a  striking 
illustration  of  the  successful  application  of  the  most 
delicate  processes  of  chemical  analysis  to  physiological 
research. 

I  cannot  closo  this  brief  auJ  very  imperfect  summary  of 
British  chemical  investigation  during  tho  paM  year  with- 
out concraculating  the  section  on  tM  completion  of  that 
moat  vaJuahle  addition  to  the  literature  of  the  science- 
Watts's ''Dictionary  of  Chemistry/'  Tbeextent.  complete- 
neea,  unity  of  design,  and  <;encral  accttracy  of  this  great 
work  reflect  the  highest  credit  upon  its  talented  editor, 
who  has  conferred  a  boon  npon  his  colleagues  for  which 
they  can  never  sutKciently  thank  him. 

i  he  stati-.tics  illustrative  of  conipai atlve  clierriical 
activity  111  this  country  and  elsewhere  wjiiii  me  not  to 
attempt,  in  these  necessarily  brief  remar'.^s.  any  analysis 
of  foreign  research.  I  cannot,  however,  avoid  alluding  to 
one  or  two  out  of  the  many  Ibidgn  achievements  of  the 
past  year. 

In  mineral  chemistry,  the  application  of  the  doci;;nes 
of  atomicity  to  the  formulation  of  natural  minerals,  in  the 
new  edition  of  Dana'sgnsat  work,  constitutes  an  epoch  in 
mineralogy  which  can  scarcely  fail  to  pfOduoe  in  that 
science  results  as  important  as  those  which  this  doctrine 
has  already  achieved  in  chemistry  proper. 

4n  organic  chemistry,  Hofmann^a  discoveiy  of  a  new 
series  of  cyanogen  compoonda  imparta  a  new  stinulus  to 
researches  on  isomerism,  and  will  long  remain  one  of  the 
gnat  landmarks  in  organic  research. 

In  Kolbe's  laboratory  the  yearly  harvest  of  synthetical 


discoveries  has  not  failed.  The  direct  conversion  of  car. 
bonic  anhydride  into  oxalic  acid  by  Dr.  Dreclisel.  and  of 
amrnonic  carbonate  into  urea  by  BasarolT,  are  amongst 
the  most  brilliant  achievements  yet  recorded  inthisbranch 
of  research. 

The  artificial  production  of  neurine  by  VVurtz  illustrates 
strikingly  the  precision  with  which  the  results  of  chemical 
action  can  now  be  predicted.  The  atomic  theory  of 
Dalton,  developed  aa  it  has  been  by  the  doctrioe  of 
atomicity,  is  rapidly  assuming  for  chemical  phenomena 
the  position  which  the  theory  of  gravitation  occupies  ia 
coemical  science. 

After  a  long  iieriod  of  indtclsioii  and  eenfiisioa,  as 
regards  the  atoflsic  weigtatsof  a  anjofitjr  of  tliedbaeitts^ 
it  is  gratifying  to  find  that,  at  the  present  moment,  aa 
almost  complete  unanimity  prevails  among»t  chemical 
teachers.  Out  of  upwards  of  goo  papers,  worked  in  all 
parts  of  the  United  kiiii;dorn,  at  a  recent  escamination 
connected  with  llie  Science  and  .\rt  Department,  the  old 
atomic  weights  were  employed  in  less  than  twenty  cises. 
It  is  much  to  be  regretted  that  this  unanimity  dues  not 
extend  to  notation  and  nomenclature;  as  regards  the 
latter,  a  much  gre.urr  uniformitv  prevails  in  France  a^d 
Germany  than  in  th:s  country,  and  it  is  j^reatly  ;u  be  de- 
sired that  efforts  should  be  made  to  bring  about  a  better 
understanding  on  this  subject.  To  the  student  a 
uniformly  recognised  nomenclature  is  perhaps  of  more 
importance  than  a  generally  accepted  notation.  For  the 
present,  the  realisation  of  the  latter  appears  to  be  im- 
possible ;  but  by  a  little  mutual  concession  on  the  pstt  of 
tcacherst  and  especially  of  authors,  there  would  be  good 
hope  of  soon  accomplishing  the  foimer. 


ON  CHLORIDE  OF  METHYLENE  PREPARED 
FROM  Cin.OROFORM 

BY  MEANS  OF 

NASCENT  HYDROGEN,* 
ByW.  H.  PBRKIM,  FJL8. 

From  the  history  nf  monocarbon  derivatives  as  it  staiub 
at  present  u  w  ould  appear  that  there  exist  several  bodies  iso* 
meric  with  each  other.  Thus  we  have  the  description  of  tMo 
bromides  of  methyl,  the  one  liquid  and  the  other  gaseous  ;t 
two  chlorides  of  methylene,  the  one  boiling  at  30*5* 
the  other  at  about  46*  C.  ;||  two  sulphur  laethylic  acidi, 
the  one  fomting  a  hydrates  barium  salt,  cryaiallisiag  ia 
four-sided  tables,  the  other  forming  a  similar  salt,  but 
anhydrous  and  crystalli<iing  in  very  long  thin  prinM^ 
Uut,  although  these  bodies  have  been  described  by  mencf 
);:eat  1  ir.ii'.iuiLc,  yet  It  is  l  ; m :  idercl  by  some  ehetnisti 
ll;.il  this  isuiiiciuai  is,  imjjtubable,  and  tliat  these  M»b» 
Stances,  if  re-examined  by  the  more  accurate  melhodsof 
the  present  day,  would  be  found  to  be  iJciUical. 

There  can  be  no  doubt  that  this  question  is  one  of  very 
consit'eraWe  importance,  because,  if  isomerisms  exist  in 
the  r.ionocuibon  series,  in  all  probability  it  will  be  found 
also  to  exist  in  the  derivatives  of  all  other  polyatomic 
elements. 

These  considerations  have  induced  me  to  commence 
a  fresh  examination  of  tOme  of  the  monocarbon  deriva 
lives,  hoping  that  aa  experimental  comparison  of  th«r 
properties  may  in  some  degree  help  to  the  solution  of  this 
proolem. 

In  this  commttnication  I  shall  luily  give  a  short  accoosi 
of  some  experiments  upon  the  chlcwide  of  meilqtoe 
obuined  frmn  chloroform  by  the  aAioa  of  naaeenthydiu- 
gen.    Dr.  RidiardMO  ha|  akeady  mentioned  that  i6t 
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produ<^l  may  be  produced  in  this  manner,  but  has  only 
studied  its  properties  physically  and  as  an  antcsthetic. 

The  method  I  have  employed  for  the  preparation  of 
this  body  results  from  the  examination  of  a  readion  pointed 
out  to  me  bymy  friend  Mr.  J.  Williams.  He  observed  that 
powdered  zlne,  vAm  brought  in  contact  with  chloroform 
and  ammonia,  or  even  letcacbloride  of  carbon,  leacted  with 
neat  cneigy,  tha  mixture  eatering  into  violent  ebullition. 
So  &r  aa  I  barettiidied  this  reaiftion,  the  principal  produifis 
formed «K— chloride  of  methylene  and  manh  gas;  but 
little,  if  any>  chloride  of  methyl  being  produced. 

In  prepaHnfj  the  chloride  of  methylene  hy  this  process 
I  have  guiierallv  used  an  alcolu;!!;;  solutii:!  '>'  '  '.'i  i  iform, 
with  .in  excess  of  powdered  iinc,  and  but  imlc  ..aunonia. 
The  rxperimcnt  was  performed  in  a  flask  conrnded  with 
an  invetled  Litbig's  condenser.  On  mixing  tlie  r<::i(,'ents, 
the  temperature  gradually  rises,  and  the  mixture  soon 
enters  into  ebullition,  marsh  j^as  at  the  same  time  passing 
away;  after  the  reaction  has  ceased,  the  products  are 
digested  and  then  distilled  off.  The  .addition  of  water  to 
this  distillate  cau6e<<  an  oil,  consisting  of  chloroform  and 
chloride  of  methj^lcne,  to  separate  i  this,  when  dried  and 
subjeAed  to  fraiftional  disti^atloil,  |^ves  a  body  boiling  at 
about  40°  to  42*.  To  remove  naif  tneea  of  alcohol  that 
itnunrttlUbe  contaminated  with,  it  la  agitated  with  a 
anaff  onantity  of  sulphuric  add,  separated,  and  again 
diatilkd.  The  following  corobustions  were  made  of  two 
diAicnt  >n'ittes,  the  firat  bmling  at  4a*  C,  and  the 
jeeWHl  »t  40  5  to  4 1*  C. 

I. 

'igs6  of  substanc«  gavo 
•toi3  of  CO,  and 
'0446  of  HxO. 

II. 

•2401  of  mbcUuwe  gav<a 

•1221  of  CO4  and 
•0509  of  UiO. 

These  ntunberagive  percentages  agreeing  with  the  formula 
CH^ds,  aa  the  following  comparisons  will  show:— 
Tfetofyt  Espcriownt. 


C  IX  X4'(S7 

Clj 71  83*531 


I.  It. 

14*12  13'86 
253  3-35 


&5  loo'ooo 
This  formula  was  controUed  by  two  Guy 


vapour 


2-94? 


B: 
1. 


It. 


Chloride  of  methylene  obtained  in  this  manner  possesses 
the  same  boiling;  point  (or  nearly  sol  as  that  obtained  by 
Butlerow  from  the  chloride  prepared  from  the  iodide  of 
methylene  from  iodoform.  Uy  description,  it  would 
therefore  appear  to  differ  from  Regnault's  chloride  of 
methylene,  or  chlorinated  chloride  of  methyl,  which  is 
said  to  boil  at  30*5°,  and,  moreover,  it  appears  to  be  aded 
upon  by  alcoholic  hydrate  of  potassium  more  readily  than 
that  body ;  but,  before  asserting  this  to  be  a  faA,  I  hope 
to  compare  these  satwtancea,  and  am  at  present  occupied 
in  preparing  a  nuantt^  of  RmMntt'aprodoft.  Chhwide 
of  methylene  is  Vnt  littfe  adedupon  with  sodium. 

I  hope  to  examine  the  reasons  and  prodnOs  of  decom- 
position  of  this  body  so  soon  as  I  have  snScient  material 
to  wnrk  -.virii ;  unfortunately,  the  above  pmceas  does  not 

yield  ti  tn  lir^c  quantities. 

Tetrachloride  of  carbon,  when  treated  with  powdered 
zinc  and  ammonia,  yields  a  body  which  is  apparently 
ordin.ir-.  1  1:1  tr  iform,  and  also  marsh  gas.  I  have  not, 
however,  examined  this  rea&ion  suiSci^ntly  to  state  what 
W9  Um  Cnw  pnKlu^ 
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Biittdl  Assoeiatkm  for  the  Advancement  of 
Science  (Norwich  Meeting].— The  following  is  a  com- 
plete list  of  the  papers  which  were  brought  before  SedUon  B 

(Chemical  Science)  :— 

\V.  H.  Perkin,  r,R.S.— 0«  the  Chloride  of  MetkyU»e 
formtd  by  thi  Aetiou       Namnt  njfirogat  on 

Cliloro/orm. 

Dr.  T.  L.  Phipson — On  SulphoryaHtde  of  Ammonium. 
Dr.  J.  H.  Gladstone — Rrfr-iiti^oi  EquivaUnts  and  Chcmteai 
Thforles. 

C.  Tomlinson,  F.R.S. — On  the  Action  of  NucUi  in  Inducing 

Crystallisation. 
F.  A.  Abel,  F.R.S. — On  the  Chemieal  Composition  of 

the  gnat  Cannon  of  Mohammed  II.,  recently  pre- 

senUd  fy  tk*  Swlton  Agi»  Kkmt '  to  th*  SrUUh 

GtvenmaU. 

John  Spiltcr,  V.CSt^Amtysis  of  the  Ancient  Rmtuui 


itortar  of  the  Cattnmqf  Burgh,  Suffolk. 
Alfred  R.  Chiton— Rtp0rt  vf  SyntkUkal  R«s«ttrtktt  M* 

Organic  Acidt. 


A.  Matthiesiea— Xf^prf  en  tlu  ChemUul  Nahm  «/  Ciai 

Iron. 

A.  .Matthiei^sen  and  W.J.  RumdH—NoU  M  iht  Vtuodar 

Struilure  of  Copper. 
E.  Frankland— On  tkt  Camhtttiom  0/  Gwi  undtr 

Pressure. 

W.  Perkin— On  tin  Pr,paraticmafAidtfdf9itSathi^»»m* 

Organic  Compounds, 
—  Meusel — On  Paraffin  and  its  Products  of  Oxidation, 
Alfred  R.  Catton — Note  on  L'dwig's  Reuarek«t  on  th* 

AelioH  of  Sodium  Amalgam  oH  OxotU  Ether, 
C.  W.  Siemens— On  Fuddling  Iron. 
Otto  Richter — On  a  System  e/'  Chemical  Philosophy. 
T.  Wood-^»  Cktmitirv  a»  «  Bnmh  ttf  Edmatum, 
E.  Meusel  and  C.  H.  Qfll— (hi  Paraffim  tnd  tit  Pmdueti 

of  OxiJettitH. 

E.  ^leu8el— 0»  the  Physitol  Properties  of  Two  Coloured 

Compounds. 

A.  K.  Catton — Note  on  Lowig's  Researches  vii  Acitott 

of  Sodium  A  niiil-^ovi  o)!  Uxaiu  litlur. 
Angus  Smith    On  thi  Abmrf-tion  of  (iast-s  by  Chareoal, 
J.  Dcw.ir — Ott  Conl-Tiir  lui.us. 
T.  Fairlcy — Ktport  on  the  Polyatomic  Cyanides, 
J.  Dewar— On  KekmU's  Model  to  lUmtmte  Ofapkie 

Formula. 
W.  Dittmar — On  Vapaur  Tensions. 

Ludwig  Mond  —  On  Ike  Manufacture  of  Sulphur  from 

Alkali  Waste  in  Great  Britain. 
K.  Gerstl — Different  Spectra  of  one  ChrtmUum  Satt. 
J.  A.  Wanklyn — A  Note  on  Sea  Water. 
J.  A.  Wanklyn — Researches  on  the  Ethers. 

F.  Qutkint—OH  Amyl-ethyl-methyl  Acelonamiiu. 

A.  R.  Catton— On  MittekerliekU  X>«w  0/  Isomorpkum  ttnd 
OH  the  pheaUed  easet  tf  Dimorphism. 

Place  of  Meeting  for  Next  Year.— It  has  been  decided 
to  hold  the  next  meeting  at  Exeter,  under  the  presidency 
of  rrufess»r  G.  G.  Stokes,  Sec.  R.S. 

The  Treatment  and  Utilisation  of  Sewage.— A 
recommendation  forwarded  to  Seaion  B  of  the  British 
Association  was  read  by  the  President,  and  was  to  the 
effed  that  impartial  reports  should  be  made  and  com- 
municated to  the  Association  on  the  treatment  and  utilisa- 
tion  of  sewage  in  conoecdoo  with  the  drainage  of  towns, 
in  order  that  SBch  iacte  and  iofonnation  as  may  guide 
liittire  operations  may  be  leeoided  from  time  to  time.  It 
was  therefore  proposed  that  some  member  of  the  Com- 
mittee out  of  the  three  following  sections  should  be 
appoii'.tt  d  a  committee  to  draw  up  the  report  : — Section 
B— j.  H.  Cnlbert,  F.K.S.,  F.C.S,  ;  Section  F  W.  D. 
Harding,  CE.;  Section  G  Richard  H.  Grantham,  C.Iv., 
F.G.S.,  with  power  to  add  to  their  number ;  and  that  a 
sum  of  £30  be  granted  for  the  payment  of  such  expenses 
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as  are  incurred  in  the  course  of  the  investigations.  The 
commitiet:  should  be  nqtietted  to  include  in  tbe  details  of 

each  report — 

1st.  i  he  special  circumstances  of  each  case,  such  aa  the 
extent  of  district,  the  population,  and  the  nu:iiber  of  houses 
with  or  without  the  benefit  of  drainage. 

2nd.  The  character  of  the  sewage  and  water  supply 
adopted  in  the  district,  and  tlie  quanti^  of  sewage  at 
disposal. 

3rd.  Tbe  mode  of  disposing  of  the  sewage,  with  descrip- 
tion of  tbe  worlcs  and  their  cost. 

4th.  The  fesalt  pecuniarily  to  the  district  and  to  those 
who  aie  selling;  or  applying  the  sewage  to  the  land,  or 
Otherwise,  in  any  form  whatever. 

The  Alkaline  Deposits  of  Western  America. — 
The  correspondent  M  the  Chicaga  Tribune  writes  as 
fellows  of  the  country  west  of  Laramiet  on  tbe  Pacific 
Ri^tfoad "  From  uuaraie  to  here  the  country  is  very 
miserable  and  very  curious.  Here  and  there  a  patch  of 
bulTalo  grass  may  be  seen,  but  rarely  anything  except 
sage  brtish  and  cactus.  The  gnmod  seems  incapable  of 
producing  anything  else.  The  Mnksofallthesmall  streams 
glisten  with  white  where  the  alkali  has  been  evaporated. 
Almost  all  the  small  titreams  here  are  impregnated  with 
this  alkali.  It  renders  the  water  almost  useless  for  all 
practical  purposes,  but  it  produces  some  very  queer  effects, 
as  the  workmen  on  the  road  and  the  visitont  can  testify. 
If  one  drinks  mucli  of  it.  the  same  effect  is  produced  as  if 
a  slronj;  dose  of  salts  is  taken.  This  greatly  digusted  the 
workmen  when  they  were  forced  tn  drink  it.  Nor  can 
the  water  be  usedin  the  engines  w  itii  any  i  lu  ct ;  the  steam 
it  makes  has  no  power.  1  he  water  expends  itself  in  froth 
and  suds,  and  it  eats  and  corrodes  tlie  b<.)iler.  This  has  been 
a  great  source  of  annoyance,  and  is  one  of  the  worst 
obstacles  that  the  road  has  to  overcome.  Another 
peculiarity  of  this'water  is  the  effect  it  produces  on  the 
skin  of  those  «Ao  wash  in  it  ;  it  roughens  the  skin  of  the 
bands  just  M  a  ocAA  wind  chaps  it  in  winter.  It  also 
peels  tbe  sUn  firom  the  face,  .so  that  a  person  who 
uses  this  water  has  a  new  skin  about  every  seven 
days.  This  is  eqieciaUy  tbe  case  where  soap  is 
nsed  in  washing.  The  graders  west  of  here,  where 
the  alkali  in  oe  water  is  much  etroago'*  say  that 
when  soap  is  wanted  fer  washing  clothes,  Ac.,  tb^ 
put  some  grease  in  the  alkali  water,  stir  it  up  with  a 
stick,  and  there  is  soap.  NatnraUy  it  costs  but  little,  and 
when  freights  are  reduced  on  'the  road  it  is  proposed  to 
supply  the  whole  United  States  with  cheap  and  good  soap. 
L  nioriunately  there  is  no  demand  for  that  article  among 
the  Indians,  and  the  Great  Western  Soap  Factoiy  cannot 
be  started  at  present.  As  it  is,  every  man  is  his  own 
soap-maker.  The  result  of  this  bad  water  has  been  to 
force  the  railroad  company  to  dig  deep  wells  along  the 
line  of  this  road.  But  even  this  is  not  always  satisfactory  ; 
the  well  at  Wyoming,  fifteen  miles  west  of  Laramie,  is 
almost  useless  on  account  of  the  alkali.  In  some  places  along 
the  road  the  country  is  almost  completely  covered  with  the 
low  thick  sage  brush,  useless  for  anything,  except  in  some 

r laces  where  the  wood  is  so  large  that  it  can  be  burned, 
n  this  region,  where  the  land  happens  to  be  free  from  the 
sage  brush,  it  is  often  so  impregnated  with  the  alkali  that 
lor  two  or  three  inches  down  the  eattb  crumbles  and  sinks 
beneath  tbe  feet  like  ashes.  Every  now  and  then  there 
are  found  in  this  region  drifts  of  fossils  of  fish,  oysters, 
clains,  tea.,  thrown  up  from  the  bottom  of  the  sea  quite  a 
time  ago.  Some  of  these  fish  are  so  well  preserved  that 
the  letter  of  the  gold  and  silver  on  their  scales  is  almost 
as  bri^t  as  ever.  Tbe  oysters  and  clams  are  tremendcms 
in  size,  and  would  well  do  for  the  gianta  of  the  olden  days. 
Some  of  the  snakes  are  quite  large  In  size,  but  few  of  them 
are  perfect.  Some  of  them  are  found  embedded  in  red 
sandstone,  while  others  lie  loose  in  the  earth.  Along  with 
these  are  to  bi  fmind  many  sea  shells  of  various  kinds. 
In  some  cases  the  fish  will  be  found  split  open,  and  all 
the  bones  perfectly  prrser\  rd.  Some  of  these  drifts  lie  on 
the  tups  of  blulTs,  while  others  axe  low  down. 
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GKAMTS  OF  PROVISIONAI,  PROTBCTION  FOR  SIX 

MONTHS. 

340s.  J.  F.  Lackcntecn.  Cannon  Street.  L<mdon,  "  ImpraveoMatS 
in  mesni  or  apparatui  for  the  prcsert  ^tion  of  orKinic  substiuieM.'* 

2417.  J.  Heaton,  Linglcy  SitlU.  Derbyshire,  "  ImproveracatS  ia 
the  (reatmeni  of  cait  iron."™I'ciitK>n  recorded  J uly  xi,  i86S. 

i4j>>.  W.  Spencc,  Quality  Court,  MiMICW*,  fmpiWismsalS  ia 
the  treatment  of  aurilcrous,  arKentiferoas, sad  olhsr  UM.'^A  COai> 
cnunication  from  I..  R.  Rivot,  Paris. 

1441.  H.  A.  Bonneville.  Chaua«^e  d'Antin,  Paris,  "  Improvemenl* 
in  the  process  of  dyeing  textile  materials,  and  in  the  apparatus  con- 
neOcd  Ibcrewitb. — A  communicain  ti  'in  C.  Corron,  St.  Etienne, 
France.— AuRust  4,  1868. 

^51.  J.  Hamilton,  Chancery  Lane,  "  Improvement*  in  the  manti- 
faiftire  of  artificial  fuel." 

^453-  A.  V.  Newton,  Chancery  Lane,  "  Improvements  in  the  mann- 
fafturc  cf  iron  ani  siccl." — A  communication  fiom  L.  SibCit, 
Minmt  Srinn  ;  I),  C.  K,  firady,  BulTalo  Lodge;  J.  D.  ImbodcB 
and  S.  M.  Barton,  Richmi>nd.  VirKinia,  U.S.A.— Au(tu»t  5,  |968. 

24611.  J.  Hargreavcs,  Darlington,  Durham.  "  Improvements  in  the 
manufacture  of  ateel  and  iron,  and  in  the  preparation  of  materials 
and  scciltliaBd  in  jpparatjs  xu  be  cn:pl!i\cJ  thccWB.'*— AafUSt S, 

iSSBa 

NOTICES   TO  PROCEED. 

j:'  -.  .V  L.  Unilcy.  Ilirri?barf;h,  U.S..\..  "  Improvcmcnu  .n 
the  roaoufatturc  of  iron  and  steel."— fetition  recorded  Apni  j,  i86& 

nil.  ).  JsMMM,  Ebbwwls,  MowBeotbiNwk  smi  T.  Jsiws.  Owritos, 
MenmMtMbire,  '*  Tmprovemeat*  In  the  msiranAmre  orinn  mteseml- 

&teel  or  ateel."— April  8.  186.1. 

H2i.  J.  II.  J ohn ,cin.  (  incnlr's  Inn  Fields,  Middlcset.  "Impr'i'e- 
ments  in  the  manufa<:ture  of  gelatine."— A  communication  front 
F,  CoiiiHi^  Fhib.— April  jo,  1868. 

1480.  T.  Warren,  OlasRow,  N.D.,  "  Improvcmetil*  in  gloM  and 
other  furnaces," 

1 1>^9.  M.  I  Irnry,  I- [fci  Street,  London,  "  Improvei"rnt'  in  the  m-nnii  - 
fadturc  of  steel  and  irun.  and  other  metaJs,  Md  in  furnaces  employed 
in  the  said  manufa<turc.~-»A  commaiiBSlMM  fram  tbe  Soci4lS 
CuiKncl  et  Compagnie.  Boulevsit  St.  MsrJJtl,  Paril.— May  6,  lUi. 

ii<  (,  W  C.  Sillar,  Comhill.  London,  K  G  SiJbr,  t'ppcr  Norwood, 
and  (i  W.  \Vif:ner,  Camberwell,  Surrey,  ImpruMmi  nt^  in  dctidoe^ 
i«ng  and  purifying  acwage,  and  making  tnanuie  ihetcfrum,"— Jam  I}, 

tMo>  R-  A.  BoMMvOla,  Cbaoale  d'Aeiis.  Paiis.  "A  warn  aal 
improved  procew  of  acaasrviiie  wuA  and  tba  iwsimfs  coeMAed 
tberewith.<^-A  coteawJctf  iwiheiB  W.  WltsaMiia^iim.  Frwsfa.'- 
Ascust  4, 186a. 


ROTES  AHD  QUERIES. 

Phosphate  of  Alamina  in  SOlMioa  may  be  ileci<mivnrH  hy  addinc 
bichloride  of  tin,  boiliaK,  and  MseiptatlBK  all  the  oxide  uV  tin  in 
combination  uMi  plMweeiBrlc  acid,  by  means  of  salpbstc  of  soda,  The 
accu  racy  of  this  mMhaa  has  not  yet  been  fully  eitablithed.  If  sesquioatde 

of  iron  is  also  present  in  the  liquid  a  certain  quantity  will  bepncipi> 

lited  at  the  same  time. — F.  Wohler. 

A  Question  in  Agricultural  Chemistry.- Seme  few  yeai^.  ar" 
one  or  two  Ur.il:i»nt  rs  «  h  >  had  some  wet,  peaty  lanrl,  (ormeJ  iiitt> 
a  committee,  and  drained  it  at  a  considerable  cosu  Their  anticipations 
were  very  great,  a».  owing  to  tfasgrsal  quantity  of  bumm,  a  coatinaa* 
lion  of  Kood  crops  uas  expected-;  but.  alas !  to  tbeir  dismay  and  con, 
after  the  second  and  third  seasons,  they  couuld  not  «:rt  a  crop  anything 
near  the  average — nay,  there  was  not  even  sutticicnt  crau  to  pay  the 
ctpenac  of  cutting  it.  Now,  Sir,  I  would  ask  why  there  is  such  an 
eihaustka,  mA  what  ar«  tin  slwMats  mmm  Uhsljr  la  ba  niliniasd  t 
Amitvonis,  nhncsn,  pbotpbatM.  Acf-AaaKuattmu.  N« 

CMSMISTKr. 


TO  CORRESPONDENTS. 


Alpha. — No  English  book  ha&  been  published  on  the  subjcA. 
J.  Utrdmum.—'tbe  beu  information  on  tbe  sabjett  is  pratMiMy 
bt  found  in  Knappt "  Tochnolocy."  by  RichardMn  and  Watia. 
J.  Rt4Jrop.—K  nnr  cdilka  oftlw  work  in  qaiaiion  is  ia 


ami  will.be  publiSbed  la  liw  < 
Naw  Notation. 

W.Jam{%.—K  warm  aqoeous  aoluiionof  oxalic  acid  will  immediately 
decompose  phosphate  of  lime.  Perhapa  this  reaction  may  lie  of  use  to 

yoii. 

O/inrAHi.— Nickel  is  produced  in  l,irge  quantities  at  Birmingham. 
Tbo  eaaA  details  of  its  manufa&ura  are  kept  aecret,  but  it  is  by  a  wet 
proccstlafrMch  tiw  Hfsitji  of  catbonau  of  lims  !•  prccipiute 
raetalUeosldesismiaa  naeor  lo  pnrUy  die  anelal  from  inn,  arsenic, 

and  copper.    By  regulating  the  t  * 
ally,  it  is  possible  to  remove  all  I 
tlis  nearly  purs  nickel  bebiait. 
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ON  SULPHOCYANIDE  OF  AMMONIUM.* 
Dy  Dr.  T-  L.  PUIPSON,  F.C.S,  ic. 

This  is  a  salt  which  can  be  obuioed  in  lam  qaaatities 
from  the  produas  of  the  dUtitlation  of  coal.  It  accom- 
panies the  other  compounds  of  anraioala  ta  tlK  am- 

moniacal  liquor  of  ^as-works. 

In  several  works  it  is  made  to  yield  It'^  ammon'a  for  the 
produaion  ofHulphutc  ufiiniinunia;  for  this  purpose  it  is 
distilled  with  lime  after  tho  carbmute  andSQlpbide  of 
ammonium  have  been  ilistilled. 

For  many  years  I  ha\e  noticed  that  the  sulphate  of 
ammonia  supplied  to  commerce  for  agricultural  and  other 
purposes  often  contains  a  small  quantity  <ifsulphocyanide, 
say  from  2  to  4  per  cent,  but  latterly  a  much  larger 
quantity,  which  increases  its  yield  in  nitrogen  when  sub- 
mitted to  analysis  without  bestowing  upon  the  product  a 
corresponding  value  in  an  agricultural  sen»:.  For  though 
the  nitrogen  of  the  amraonium  ia  Ibo  aulpbocyanide  can 
be  utilised  like  that  in  sulpbata  of  anamda,  that  con- 
tatoed  in  the  form  of  sulphocyanogen  escapes.  In  other 
tCtniB  only  one  half  of  the  nitrogen  in  sulphocyanidc  of 
ammonium  is  available  in  the  nuuiuCadure  of  artificial 
manures,  since  the  other  half  is  partly  volatili»cd  as  sul- 
phoqrtuiiiiydric  acid«  and  iKUtly  decompoied  by  the  heat 
of  tM  itaOioo,  wkicb  ia  aometkan  great  enough  to  ignite 
die Mavlpbide of  cvlKm  i«>uIUagfrom  the  J. vomposiiion. 

Whhin  tbe  last  twelve  ntontbs  the  ouaruiiy  of  sulpho- 
cyanidc of  ammonium  present  in  some  kiodsof  commercial 
•ulpbate  of  ammonia  appears  to  have  tncitesed  consider- 
ably, and  several  samples  which  I  have  examined  recently 
have  yielded  upwards  of  75  per  cent  of  this  salt;  in  fafl, 
they  were  not  sulphate  of  ammonia  at  allt  bat  impure 
iulphocyanide  of  ammonium. 

1  found  it  necessary  some  time  a;:o  to  disctirer  a  means 
of  cfitimattng  rapidly  and  wjth  accuracy  the  amount  of 
this  produA  when  mixed  with  sulphate  and  cldoride  of 
ammonium  and  the  various  organic  matters  which  usually 
accompany  the  commercial  products. 

Sulphocyanidc  of  ammunium  can  be  separated  with 
tolerable  accuracy  from  the  sulphate  hy  means  of  alcohol, 
in  which  it  is  freely  soluble  ;  but  this  method  will  not 
apply  when  chloride  of  ammonium  is  prest-ot  also,  nor 
docs  it  give  the  sulphocyanide  in  a  convenient  form  for 
Weighing. 

A  method  which  I  have  satisfied  myself  gives  ver^- 
accmate  reanlts  and  is  sufficiently  rapid,  con.^ists  in  dis- 
aolvliig  a  given  weight  of  the  produel  in  water,  F.Itering, 
lendcriagthe  aoluuon  rather  acid,  and  precipita-.ui^  the 
aillpbocyanogen  as  an  insoluble  salt  of  copper  by  the 
addition  of  equal  cquivalenta  of  sulphate  ofprotowdc  of 
iron  and  snlpliate  of  copper.  The  whole  of  the  aulpho- 
cyan  ogeo  {•  dimloattd  HI  tbia  manner.  The  copper  com- 
pound is  received  npon  a  weighed  filter,  dried  at 
100"  C,  and  weighed.  It  ti  anhydrous,  and  containa  a 
equi%-alents  of  copper,  2  of  carboA,  a  of  aalphar,  and  1  of 
nitrogen, — CujCjNSj. 

Havinj^  ]irepared  a  certr.in  quantity  of  pure  «ulpho- 
cyanide  of  ammoniuni,  I  took  the  opportunity  of  ittud^ing 
some  of  its  properties.  Of  these  experiments  I  will 
mr-ntion  only  tnose  which  appear  not  to  have  been  made 
before. 

Suiphocyan:de  of  ammiinium  dissi dve'^  copiously  kn  water 
and   in  alcohol,  .Tnd    the^e   soUllifUS    otter  considerable 

interest.  In  the  first  place,  in  dissolving  rapidly  in  water 
thsB  aah  praducea  a  craater  depca  of  coU  than  any  other 


compound  with  which  I  am  acquainted.  About  half  a 
litre  of  hot  water  being  poured  upon  500  grammes  of  the 
impure  salt,  I  was  surprised,  on  stirrinr;  the  wdiole  to 
gether,  to  fmd  that  hoar  frost  appeared  iiiuncdiateiy  on 
the  external  surface  of  the  \esscl.  The.  temperature  of 
the  solution  w  as  found  to  be  between  2  and  3  degrees 
below  zero,  that  of  the  hot  water  used  g6',  showing  that 
the  temperature  had  sunk  98°  or  gg'C,  in  the  space  of 
a  few  seconds. 

A  substance  which  absorbs  so  much  beat  whilst  dis- 
solving would  be  expedted  to  give  out  again  much  caloric 
when  it  crystalliaet,  and  such  ia  tha-caae.  With  aata- 
rated  solutions  the  eiystallisatioa  H  accompanied  on  thia 
account  with  some  curious  phenomena.  As  one  large 
crystal  forms  the  adjacent  crystals  are  dissolved  again  by 
the  heat  produced,  gtvina  rise  to  a  icnes  of  rapid  move- 
ments in  the  liquid  and  along  ita  surface.  Some  of  tbeM 
vibrations  spread  along  the  entire  aia&oenriMitJwnnidiiy 
of  lightning,  and  eontime  at  tbort  intervals  ontu  the 
whole  liquid  anddeo^  toHdillef* 

Prom  concentrated  aolotiona  aulphocyanide  of  am- 
monium crystalUaea  In  large  transparent  plates  of  a 
slightly  pearly  aspeA.  These  plates  appear  to  be  furmed 
of  long  prismatic  needles  intimately  united,  and  are  best 
obtained  w  ith  very  concenlratod  solutions.  When  w  eaker 
solutions  are  caused  to  crystallise,  rij^ht  reftangular  prisms 
are  formed:  they  are  often  of  <;reat  lenjjth;  I  have  oc- 
casionalK'  obtained  them  2  or  3  inches  long. 

I  he  alcoholic  solution  of  sulphocyanide  of  ammonium 
presents  in  the  h:i^l;est  degree  the  peculiar  phenomena  of 
siitirnnhiration.  A  saturaterl  liot  solution  after  cooling 
will  remain  liquid  for  hours,  probably  for  days  together. 
But  if  the  liquid  is  stirred  with  a  f;lass  rod  it  is  immedi- 
ately  transformed  into  a  mass  of  srn.ill  crystalline  plates. 
When,  instead  of  a  glass  rod,  a  minute  crystal  of  the  salt 
itself  is  thrown  into  the  supersaturated  solution  after  it 
has  become  ouite  cold,  at  the  same  instant  mai^nificent 
redangular  plates,  having  the  fourbeesof  the  odtahedron, 
begin  to  form  rapidly  upon  the  surface,  and  the  vessel  la 
soon  filled  with  splendid  crystals.  The  niperaatant 
liquid  aeparated  from  tb^te  can  be  made  to  deposit  still  a 
considerable  quantity  of  amall  ayitallioe  plates  by  being 
stined  rapidly  for  a  jnintite  or  two  with  a  glass  rod. 

A  eODCentiated  aqueona  aolntxon  of  aulphocyanide  of 
anunonivn  has  no  aftioamon  atdpbuc:  hut  it  dissolves 
a  oonaldmhle  quantity  of  iodine,  and  when  the  dark- 
coloured  solution  is  diluted  and  heated,  the  yellow  com 
pound  called  "  sulphocyanogcn,"  is  precipitated,  and  the 
liquid  becomes  colourless.  ij:tmiine  acts  in  a  similar 
manner.  Each  drop  of  bromine  on  failing  into  the  warm 
solution  produces  a  hissing  noise;  on  boilini^  the  liipiid 
the  sulphocyanot;en  compound  is  precipitated.  These  two 
precipitates  are  insoluble  in  alcohol  and  soluble  IB  aul- 
phur:c  acid  like  that  which  is  produced  by  chlorine. 

'i  he  action  of  chionne  gas  upon  snli:t;ons  of  sulpho- 
cyanide of  ammonium  is  very  rrma:  kable.  If  the  '-oiution 
is  dilute  the  sulphur  is  ^Tadually  oxidised  to  sulphuric 
acid,  and  no  piecsnitate  is  filmed.  If  concentrated,  a 
dense  precipitate  of  sulphocwiriugen  occurs  after  a  little 
while.  It  is  difficult  to  obtain  the  whole  of  the  cyanogen 
in  this  form,  even  when  the  liquid  is  kept  near  its  hoiWg 
point  the  whole  time.  When  the  decompontion  ia  com- 
plete and  the  liquid  separated  from  the  precijpitate  ia 
evaporated,  it  yields  chloride  of  ammonium.  The  aftton 
of  chlorine  on  this  solution  is  yet  incompletely  known. 
The  composition  of  the  eo-caUed  "  anlphoqlanogen  "  haa 
been  much  discussed.  For  some  time  tiiie  precipitate 
was  conaidered  to  he  the  radical  of  aulphocyanhydric  addj 
but  it  waa  alterwatda  found  to  contain  hydrogen  and 
mqpgen.  The  compotttion  assigned  to  this  substance  by 
Laurent  and  Oerhardt,  namely  3  equivalents  of  cy.ino'.,'en, 
I  of  hydrogen,  and  6  of  sulphur,  appears  to  be  inadmis.sible. 
The  results  of  my  analysis  of  this  compound  coirisponH 
with  thoKC  <if  \  (elkel.  not  with  thusc  of  Lauictit  and 
Ccrbaidt.    It  shouid  be  stated,  however,  that  Charles 

Oerbankr  to  when  organic  cbeaiatty  owca  ao  many 
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splendid  investigations,  whilst  criticising  Herr  Voelkers 
labours  on  sulphocyanogen,  based  his  own  opinion  in  this 
cue  upon  an  incomplete  analysis  of  the  substance  in 
question.  The  produdt  can  be  completely  porified  by  wash- 
ing with  hot  water  and  with  alcohol  should  it  contain  any 
pcfMilphocyanhydric  acid,  wliich  seldom  occani  or  when 
it  does  happen  to  be  pfCMDt  it  generally  in  too  MUll  a 
quantity  to  aiiiea  tbo  rcHllts  of  the  analy«ia>  The  dried 
precipitate  is  aohydmie.  It  he*  yidded— 

T.L.P.      Valkel.  dtlcalatsd. 
C     ..    ..    woo        19-93  ■9*^3 
H  ..     0*78  0-82 

N  ..  ..  93*20  13*31  23-14 
S  ..  ..  53*oo  52-68  52-48 
O    ..    ..     3'OZ         yoo  3-73 

100-00         lOO'CO  lOO'OO 

This  composition  corresponds  with  the  formula 
CsHiN^Sa),  admitted  by  Hcrr  Voclkcl,  and  not  with  that 
of  Gerhardt,  which  requires  ^4  per  cent  of  nitrugeii  and 
nearly  55  of  sulphur;  Jt  contains  the  clemenu  of  4 
equivalents  of  loipboqraaogeo,  a  of  bydiogen,  and  1  of 
oxygen.— 

4CsN8a) 

aH      I-  «  CaHjN^SsO. 
^  ) 

The  insoluble  copper  salt  above  mentioned  was  sus- 
pended in  boiling  water,  whilst  a  current  of  chlorine  gas 
wae  passed  through  the  solution,  with  the  cxpedation  of 
obtaining  solphocyano^en  ttldA  bot  little  or  no  decom- 
position ensued ;  when  iodine  was  substituted  for  chlorine 
the  copper  compound  was  partially  decomposed,  with 
produaion  of  aooae  iodide  of  copper  and  an  odour  of  iodide 

of  cyanogen. 

hi  conclusion,  I  mMT  add  that  at  the  produds  derived 
fruni  hulphocyanlde  of  ammonium  are  very  numerous,  it 

is  not  impossible  that  some  nf  thi-m  may  eventually  be 
applied  to  some  useful  purpose  ;  if  no  it  will  be  KatiiifaCiory 
to  know  that  we  possess  a  supply  of  this  salt  SS  inex- 
baostiblc  as  that  of  coal  itself. 


NOTE  ON  THE 

PREPARATION  OF  SOME  ANHYDROUS  SODIUM 
DERIVATIVES  OF  THE  SALICYLIC  SERIES.' 
By  W.  B.  PERKIN,  F.ILS. 

In  the  preparation  of  salu  or  other  metallic  derivatives  of 
orji  Lt.i  bodies  by  means  of  oxides,  there  ia  always  an 
cqiuv.ilcnt  of  water  produced,  unless  the  substance  aifted 
upon  be  an  anhydride  ;  tliL-rcfi  ni.-.  1  f  tl.o  resullinR  conipuund 
has  any  tendency  to  form  hydrated  produtls,  such  arc 
nearly  sure  to  be  produced,  and  it  often  happens  that  it  is 
difhcult  or  impossible  to  remove  this  combined  water. 
Having  to  prepare  a  quantity  of  hydride  of  sodium — saiicyl 
(salicyhite  of  sodium)  in  an  anhydrous  state,  it  appeared 
to  me  that  if  I  could  obtain  it  anhydrous  at  once  that  I 
should  avoid  that  blackening  and  loss  which  this  salt  is 
anl^eaed  to  unless  dried  very  rapidly. 

I  first  thought  of  dissolvij^  eodiun  to  the  anhydride; 
bat  such  a  Btoceia  is  nnreawagcable.  and  could  not  yidd 
apuiepronift. 

It  then  upeaied  to  me  if  I  could  work  with 
abeolnte  aleobu  in  place  of  water,  that  1  migiit  obtain 
this  result,  but  then  what  «ras  to  be  lobMitated  tot  the 
metallic  oxide?  Sodiuni<aleelwl  was  wopoeed,  as  it 
would  yield  only  an  equivalent  Ot  alcolMH  when  dceom- 
poscd,  instead  of  an  equivalent  of  water;  with  this  piodu& 

I  succeeded  perfe^lly. 

To  prepare  the  anhydrous  hy(!rii?i'  <  f  sodium-salicyl,  it 
is  only  necessary  to  dissolve  .1  u  ei^lieu  <|iianlity  of  sodium 
in  about  twenty  or  thirty  limes  iis  weigiit  ol  a!t.ohol,  and 
then  to  add  the  theoretical  amount  of  hydride  of  salicyl, 
with  alcohol.    If  these  solutions  are  added 
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hot  the  mixture  will  enter  into  ebullition,  and  beautiful 
golden  scales  of  the  new  produA  crystallise  out.  After 
standing  for  abottt  bslf  an  hour  the  new  salt  is  tlltered  off, 
washed  once  or  twice  with  alcohol,  pressed  between 
bibulous  paper,  and  placed  la  the  water  oven,  where  it  will 
be  found  to  dry  in  a  comnaratively  short  time.  Thna 
obtained  the  hydride  of  •odiuai<s«liqrl  ie  of  a  beavtifiU 
primrose  yellow  colouT.  Sodium  determinations  of  thto 
produdt  gave  nambeis  showing  it  to  be  perfed^  puc 
The  reaaion  fay  yMA  it  is  farmed  may  be  tms  ei* 
pressed : — 

CO.H  CO,H 

On  treating  salicylic  acid  in  a  similar  manner,  usitig 
2equiyalents  of  sodium  to  i  equivalent  of  acid,  a  beautiful 
white  salt,  crystallising  in  needles  is  obtained.  This  when 
dried  and  .in.ilysed  was  found  to  be  a  di  sodium  derivative 
— salicylic  acid  with  both  its  acid  and  phenolic  hydroc^en 
replaced  by  sodium— it  therefore  corresponds  to  that 
scries  of  salts  obtained  by  Piria,  and  which  led  chemists 
to  believe  salicylic  acid  to  be  bibasic. 

This  salt  is  deliquescent  and  possesses  a 
reaAion ;  it  is  very  soluble  In  water. 

Its  formation  may  be  expressed  thus :— ' 
CO.HO  CO.NaO 

C^H^jo  +  aCH;}0  - 

This  salt  will  doubtless  be  found  a  useful  reagent  when 
it  is  desired  to  substitute  both  these  replaceable  hydrogens 
of  salicylic  acid  by  radicals. 

The  corresponding  potassium  derivative  prepared  with 
potassium  alcohol  is  not  so  easy  to  obtain  as  the  iOdlum 
one,  owinR  to  its  easy  solubility  in  alcohol. 

I  have  also  obtained  a  very  peculiar  sodium  derivative 
of  snliiiii  by  treating  it  with  an  alcoholic  solution  of 
sodium  akohol. 

Wl'.cn  these  bodies  are  mixed  together  and  stirred  the 
salicin  dissohes,  but  after  the  lapse  of  a  short  times 
slightly  crystalline  powder  forms  and  soon  renders  the 
mixture  quite  pasty.  On  washing  this  pvodoA  with 
alcohol  and  then  dr>'ing  it  gently  in  the  water-oven,  it  is 
obtained  as  a  white,  rather  friable  mass.  Analysis  of 
this  body  has  shown  it  to  consist  ofsalicinwitbaa  equiva> 
lent  of  hydrogen  replaced  by  sodium : — 
CuHtjNaOT* 

Although  I  have  cxpenmented  with  an  eaeese  of  sodium 

alcohol,  yet  I  have  not  been  able  to  introduce  a  fbrthcr 

quantity  of  sodium  into  salicin. 
I  have  made  similar  experiments  with  gallic  acid,  but 

although  the  produft  always  contained  a  very  great  deal 

more  sodii:ni  than  a  nurnial  f;al'ate,  ^'et  I  have  not  been 
able  to  obt.un  a  dcrinitir  piodud.  I  his  would  appear 
to  result  from  the  insolubility  of  the  salt  in  alccihol,  as  it 
is  precipitated  before  the  solutions  can  be  well  mixed,  and 
is  therefore  not  homogeneous  in  composition.  It  is 
possible  that  potassium  alcohol  would  yield  a  better 
result. 


ON  THE  ACTION  OP  NUCLEI  IN  INDUCING 

CRYSTALLISATION.* 
By  CHARLES  TOMLINSON,  F.R.S. 

In  introducing  this  subjedl  to  the  Chemical  Se<3ion  of 
the  British  Association,  Mr.  Tomlinson  stated   that  it 

formed  the  subject  of  a  note  sent  in  to  the  Royal  S  >L.ity. 
as  an  addendum  to  his  paper  read  before  that  body  on  the 
28th  May  last,  on  "Supersaturated  Saline  Solutions. "f 

On  that  occasion  it  was  noticed  by  one  of  the  Fellows 
that  some  tubes,  containing  supersaturated  solutions,  ex- 
1-iibitcd  by  .Mr.  Tomlinson,  had  a  saline  crust  just  above 
tilt  liquid  surface,  arising  from  a  portion  of  the  water  of 
the  solution  evaporating  throu<;h  the  cotton  wool  with 
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: CHEMICAL  COMPOSITION 

or  THE  ' 

GREAT  CANNON  OP  MUHAMMED  tl., 
UCBNTLv  i  Hi  s:  NTi  [)  BY  the  Sultan  Abdul  Asil  Khan 

TU  TIIK  DkITISH  CoveRiiMENT.* 

Bff.A.  A8BL,  F.lt8. 

This  interesting  example  of  heavy  ordnance  of  early 
date,  wbiih  )ius  icLL-ritly  been  added  to  the  Muiicutn  of 
ArtiUery  at  \Vr  ;  1  :  li,  is  one  of  the  larg^  bombards  wluch 
have,  for  mboj'  i  centuries,  occupied  pocttionim  the 
batteiricc  on  the  DiirdaneUcs.  There  appear,  at  fecentl/ 
tt  t&2g,  to  have  beeo  upwards  of  sixty  of  Ulfifle  great 
cimnon,  but  at  thepreaent  time  only  dafateen  ate  extant, 
MTCtal  of  which  ane  of  itill  laiger  caabn  than  the  one 
Qow  at  Wmdwich. 

Thia  one  and  ether  feu  of  the  bombards  are  referable 
t»  the  ptfiod  of  Mvhamined  It.,  and  an  intemiine 
accovnt  of  fbe  maaafaAnre  of  these  great  pieces  m 
ordnance,  «ttcaAed  from  the  MS.  of  a  contemporary' 
writer,  is  gliven  by  General  J.  H.  Lefroy,  R.A.,  F.R.S.,  in 
a  paper  on  this  gun  and  other  great  oriental  cannon, 
recently  read  before  the  Royal  Archseological  Institute. 
These  pieces  oi' ordnance  arc  sptcially  inti:iLSt:n^;  astcjn- 
Stituting  the  only  cXAmplt^s  of  yun^  whicl;  liavc  continueil 
to  bo  applied  to  defensive  purposes  for  four  cuuturiL's. 
'I'licy  are  not  mounted  upon  carriages,  but  r«;-->i  upon  oak- 
slct  pcrs  anri  aro  Ii.itkeil  by  strong  walls,  with  the  view  of 
prc%cnt;ni;  their  retoii  when  fired.  Each  gun  can,  thrrR- 
forr,  only  be  l>roiii;ht  tobcar  in  one  diredion  ;  nevei  tlielcss 
a  seP.iarkable  i!lu!-tr.itiof>  of  their  destruiSive  powers,  when 
applied  even  in  mudern  en^^a^eincnf!,  wa>  atlordt^l  upon 
the  passage  of  the  Dardanelles  by  Hit  John  Duckworth's 
squadron  in  1807,  when  six  vessels  were  struck  by  their 
means,  a  great  number  of  men  being  killed  and  wounrJcJ. 

The  gun  recently  deposited  at  Woolwich  bears  the 
foUowiag  iaaeriptions,  which  have  been  deciphered  by  hit. 


which  the  tabes  were  plugged*  It  waa  stated  that  this 
saline  cniat  did  not  aA  ai  a  ntickus  to  the  remainder  of 
the  lolatioa,  becauset  according  to  Mr.  Tomlinson's 
tlieoiy,  U  wai  cliattleally  clean.  The  objaAion  raised 
wati  thatia  caaaaof  oidinarv  crystallisation,  aa  in  nursing 
a  crystal  of  ahim  for  example,  we  ntoit  be  dealing  with 
ehaaiically  dean  surfaces  during  the  nowth  of  the  crystal. 
The  aoiwer  to  this  objeAion  it  that  in  the  case  re- 
ferred to  none  of  the  conditions  of  chemical  purity 
are  observed;  the  cvapt)ratin^  divh  is  not  chemically 
clean,  nor  is  the  solution  exposed  to  the  nir,  nor 
is  the  hair  by  which  the  crystal  is  suspended,  nor 
is  the  crystal,  for  this  is  frequently  taken  out  and  exposed 
to  tlie  air,  and  abnormal  j;rowths  are  chipped  off  with  the 
thumb  nail.  If  all  the  conditions  of  chemical  purity 
could  be  ensured,  it  is  probable  tliat  a  cr\  stal  let  down 
into  a  highly  saturated  solution  of  the  same  salt  would 
not  .nifl  as  a  nucleus  to  it.  The  solution  would,  according 
to  this  theory,  arlhcre  to  it  as  a  whole,  and  beingsaturated 
or  supersaturated,  would  not  dissolve  it. 

To  test  this  opinion,  Mr.  Toinlinson  prepared,  with  very 
great  care,  a  solution  of  the  magnesia  sulphate  (two  parts 
hy  weight  of  salt  to  one  of  water),  which  was  filtered  while 
bailing  into  a  chemically  dean  llaric  in  which  the  solution 
was  again  boilrd.  and  while  steam  was  issuing  from  the 
neck,  a  short  wide  tube  attached  to  a  wire,  filled  with 
ciyttalitf  the  salt,  all  made  chemically  clean,  was  sus- 
pended In  the  neck,  which  waa  plugged  with  cotton  wool 
at  the  aane  time  that  the  lamp  was  removed.  The  whole 
was  left  ^ariag  about  fifteen  boura,  when  the  tube  with 
Ita  cryitab  wtt  geiMly  tomted  into  the  aOhttleiu  There 
waa  no  adklon  ofthe  crystals  as  nuclei,  and  they  were  left 
Inthe  aidntion  for  ^  hours  without  any  change  taking  place. 

A  similar  solution  was  put  into  clean  test-tubes  plugged 
with  cotton  wool.  The  tubes  were  jilaced  in  sulphuric 
acid  and  covered  with  a  recei\'er,  from  \\hith  the  air  was 
pumped  out.  In  about  twenty  minutes  a  crystalline  crust 
formed  on  the  surface  of  the  liquid  which,  during  the 
shaking  of  the  air  pump,  fell  through  the  solution  to  the 
bottom,  but  it  did  not  act  as  a  nucleus.  On  removing  the 
tubes  and  taking  out  the  cotton  wool  the  solutions  imme- 
diately became  solid  from  the  entrance  of  some  mote  or 
dust  (ioatin^  in  the  air,  which  being  chemically  oaclean 
aAed  as  a  nucleus. 

The  reading  of  Mr.  Tomlinson's  paper  excited  a  lively 
discussion,  in  which  the  President  (Dr.  Frankland),  Pro- 
fessor Williamson,  Dr.  Gladstone,  Mr.Crookcs,  and  others 
took  part.  They  all  wished  for  a  definition  of  a  dirty 
surface  in  contradistindion  to  a  chemically  clean  one. 
Professor  Williamson  calling  to  mind  the  6m  adage  aa  to 
dirt  being  merely  *'  something  in  the  wron^  place."  Mr. 
Tomlinson  remarked  in  reply,  that  the  various  elTe^s  ex- 
plained by  hie  tbeoiy  wooid  hereafter  be  referred  to  a 
general  taw  of  adhesion  ;  thattiiere  were  a  large  number  of 
oAt  at  present  miwh  ohicured  by  theory  which  admitted 
of  easy  explanation  on  this  principle  of  chemical  purity ; 
that  the  investigation  was  a  long  one  and  was  now  in 
progress  ;  but  to  give  some  idea  of  what  may  be  under- 
stood by  a  chemically  unclean  surface  and  its  mode  of 
action,  as  compared  with  a  chemically  clean  surface,  dip 
a  Rlass  rod  made  chemically  clean  into  soda  water  ;  there 
will  be  no  separation  of  the  gas,  because  the  solution  will 
adhere  to  it  as  a  whole;  draw  the  glass  rod  throuc;h  the 
hand  slightly  oiled  or  greasy,  and  then  dip  it  luto  the 
soda  water ;  it  will  lie  completely  covered  with  gas,  since 
there  is  an  adhesion  between  a  f^awous  and  an  oily 
surface,  wh:le  there  is  none  between  water  and  an  nily 
surface.  In  like  manner  bodies  that  are  exposed  to  the 
air  contrail  an  organic  film  from  the  condensation  of  the 
produets  of  respiration  and  combustion,  which  film  will 
adhereto  the  saline  or  gaseous  particles  of  a  solution, 
but  not  at  all,  or  only  imperfedly  so,  to  the  water  of  such 
solution.  Henee  tmn  i»  a  separation,  and  bofies  are  said 
to  be  aAive  aa  noclei  when  they  have  bem  o]Kmed  to  the 
air,  vlica  ia     Ihqr  hawcnl^  ftecone  contMniiitttd. 


t.  Help,  O  God,  the  Sultan  Kuhamined  Khan,  ion  of 
Morad. 

2.  The  work  orMin\er       iti  tl',c  month  Rejcb.  ' 

3.  In  the  date  of  the  year  Eight  I'.undred  ar.d  &i.\ty- 
eight  (a.d.  1464  ) 

An  additional  more  modem  inscription,  near  the  vent, 
states  that  the  weight  of  the  shot  is  240  okcs  (679  lbs.) ; 
powder  due,  17I  okes  (404  lb«.);  degrees,  3.  Seme 
spherical  stone  shot  received  with  the  gun  weigh  G70  lbs. 

The  gun  consists  of  two  parte,  which  are  screwed 
together:  each  part  weighs  alMIlt  9  tons»  the  total 
weight  of  the  piece  being  18  tone  14  cwt.  3  qrs.  Ita  cs> 
ternal  form  is  cylindrical,  the  aoioasle  bdag  as  large  at 
the  breech ;  each  end  of  either  aepaiate  part  Cbrries  a 
proje^ing  moulding  which  ie  divided  by  croee>ban  into 
recesiea.  The  objeft  of  thcae  was  not  simply  ontaraental ; 
the  recesses  obviously  serve  the  purpose  of  the  holes  in  a 
capstaii'head,  being  required  to  give  purchase  to  the 
levers  employed  in  screwing  the  two  parts  together,  and 
in  moving  the  gun.  Each  piece  has  some  simple  mould- 
ing-ornamentation at  the  ends,  and  the  external  surfaces 
Are  sub-divided  by  rinys  or  ir.ouldu'.L^s  .ibo\it  i.f 
inches  apart.  The  total  len^jth  (A  the  gun  is  17  feet, 
the  diameter  of  the  pou dei -cliainber  is  10  inches, 
that   of  the  bore   is   25   inches.      The   two  screws 

which  join  the  pieces  to;>ether,  aod  are  33  Incbea 

in  diameter,  are  skilfully  cast. 

Specimens  of  the  alloy  composing  trii-;  interesting 
c.mnon  were  detached  for  analysis  from  the  moul  Jln^s  or 
projectin;^  rims  wliich  exist  at  either  end  of  each  part  of 
the  cannon.  The  metal  was  found  to  be  more  or  less 
thickly  coated  with  suboxide  of  copper,  which  had  here 
and  there  paased  into  carbonate.  In  aome  parts  where 
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112  Analym  of  the  Ancient  Rman  Mortar  at  Burgh,  Suffolk,  {*^VSS!^SSr* 


pORMity  of  the  metal  had  been  comideiable,  the 
oxidation  had  proceeded  to  depths  ranging  from  o-z  to 
0*5  inch,  and  even  upwards.  The  alloy  was  found  to  vary 
greatly  in  hardness,  and  movtof  the  small  speciment  de- 
tached were  porous,  and  diflered  from  each  other  con- 
aideubly  in  colour.  Some  presented  t }  c  i:  :  tt  appearance 
of  gUR-metal  of  good  quality  {e.g.  s.uKpics  Land  tV.); 
in  their  immediate  vkillity  were  found  patches  of  white 
alloy  (samples  lA.  and  II.)  rich  in  tin,  such  as  are 
observed  occaHionnlty  in  bronze  castings,  in  which  the 
mtxture  of  metals  has  been  imperfcft.  or  which  have  been 
al!i)\vi  (!  tri  ffif.!  very  slowlv ;  a>;ain,  other  portions 
(s.inij'ks  II Ia.  nml  V  )  more  ncirly  resembled  pure  copper 
in  colour  and  wt  re  comparatively  very  soft. 

The  proportions  of  copper  and  tin  in  the  several  spcci> 
mens  analysed  are  aa  {bilo«ra 

Pnm  lib  Ar«NM>iv  of  Rtar-eiid    the  Sneek-^utt. 

I.  Ta. 
(Incloie  proximity  to  I.) 

Copper  gs'oo  89*38 
Tin  .    795  ivt$ 

Ffvm  th*  Moulding  at  Front -end  of  the  Dretch-piecc. 

II.  III.  UlA. 

Top  of  oMMtldlng.  Sido  of  moulding. 
Copper  .  90-57  93-70  94.-S3 
Tm    .  «    9.75        '  6*83  3'6d 

IV. 

Copper  .  .  .  9rM 

Tin     ....  8-49 
From  the  Moulding  at  the  Muzxle. 

V. 

Copper  .  .  *  95*20 
Tin    ....  47r 

Samples  I.  and  IV.  approach  closely  in  cumimsition  to 
the  best  description  of  gun-metal  of  retcnt  inaiiufncnirc ; 
Nos.  Ia.  and  II.,  -ivhitii  aro  comparativrls'  tii  h  in  tin, 
exhibited  specks  of  uhitc  ailoy  interspersed  tluuUf;h  the 
masses.  Nos.  III.,  IHa.,  and  V.  tont.iin  higher  pro- 
portions of  copper  tlian  have  luen  Auiml  in  any  other 
specimens  of  ancient  gun-metal,  tlu- rL,"MiIts  of  \vl);i.li  li.ivt,- 
been  published.  Thu«,  xV.m  !.ii;:e  lihurtporc  gun  at 
i,  h,  ^.  hich  w.is  cast  in  1677.  contains  from  60-5  to 
H(t  per  cej;;.  of  copper  in  difiercnt  parts  of  the  gun*;  a 
larj^e  hron?c  'nr.,  also  at  Woolwich,  one  of  four  which 
were  cast  at  I  lorence  in  1750,  containa  80  per  cent  of 
copper  and  about  10  per  cent  of  tin.f  The  Malik  i  Mydax, 
or  great  gun  of  Hujapore.  which  waa  cast  in  1548.  is 
stated  to  contain  only  80*42  per  cent  of  copper  and  19*57 
per  cent  of  tin ;  and  the  Dhool  Dhanae.  or  great  gun  of 
Agra,  iRiudi  waa  cast  in  tfiaS,  contains,  aeeofding  to  the 
analyaea  made  by  the  Amy  Master  in  Calaitu  la  1832, 
9*7  of  copper  and  7-3  per  vuAtiUSa  near  the 

mnczle,  and  88*3  per  cent  ot  copper  to  X17  per  cent  of 
tin  near  titer  hreecn. 

The  great  guns  of  the  Dart^am  ll-  i|  |  -ar  to  have  lu-cn 
produced  from  the  metal  of  sniali  cannon,  and  there  i& 
little  ilimht  that  no  approach  to  an  uniforrn:ty  of  m-M  jre 
of  the  alloys  composinti  those  cannon  could  be  attainetl 
with  ti  e  crude  means  ..t  command  for  melting  tlie  metal. 
It  is,  liowcvrr,  intereutin;,'  to  note  that,  in  the  seven 
Hfietimcns  taken  from  the  -reat  ,i;un  now  .-jt  WooKsich, 
w  hich  have  been  an.aly-ed,  only  traces  of  other  metals 
than  copper  and  tin  have  been  discovered.  Lead  and 
iron  were  detected  in  minute  ouantitics,  and  traces  of 
antimony  and  arsenic  were  also  discovered  ;  but  a  careful 
examination  of  the  specimena  for  gold,  lihnr,  and  sine 
failed  to  ruroiah  any  indication  of  the  precenoe  oif  these 
metals. 
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ANALYSIS  OF  THE  ANCIENT  ROMAN  MORTAR 

OF  THr. 

CASIKUM  OF  BURGH,  SUFFOLK.* 
By  jOHN  SnLLES,  FX.S. 


A  MORE  than  antiquarian  interest  attaches  tu  the  rtnuins 
of  Roman  constructive  work  in  this  country,  from  tlie 
circumstance  that  they  aj;fH;ar  to  h.avc  withstood  the 
ravages  of  time  much  more  successfully  than  iui».t  of  the 
Norman  and  medieval  architeAural  monuments  reared 
in  much  later  periods.  'Ihis  superiority  h.as  been 
generally  attrilnited  to  ;;reat  simplicity  in  points  of  con- 
struttion  to>;ctluT  with  the  u^e  of  imperishable  m.itcn.^ls 
such  as  tlini:,  ami  rubble,  and  to  a  s^kilful  preparation  oi 
the  mortar  employed  to  bind  the  s.ioneii  together.!  I  was 
so  much  struck  with  the  hard  and  enduring  charaAer  of 
the  Roman  mortar  need  in  the  eonatroAion  of  Burgh,  that 
I  was  induced  to  bring  away  with  me  a  few  samples  for 
anal>*si8  00  the  occasion  of  my  visiting  the  castrum  is 
the  year*  1863  and  1866.  The  reaalu  of  the  chemica) 
exaninMion  of  tbeae  necimcna  ara  appended,  but  faeion 
proceedln|[  to  diaeiua  the  qucition  of  compotitfam  it  woeld 
seem  denrable  to  indicate  briefly  the  cireiunstancet  of 
their  occurrence. 

Burj^h  Castle,  Suffolk,  the  Garianonum  of  the  Romans, 
i  1  I  '  •  on  an  eminence  near  the  junction  of  the  iivtrs 
V„.c  ai.J  W'aveney,  .ind  about  five  miles  front  Varm*.);ith. 
It  is  a  mural  erection  in  the  form  of  an  immense  parallclo- 
gran),  of  which  uni:  side  is  wanting,  being  left  unprotetted 
on  the  river  front.  The  ma.Ksive  walls  arc  strenf^bened 
at  the  angles  and  at  certain  intermediate  positions  by 
towers  or  solitl  cylinders  of  m.asonry  which  are  uniform  in 
height  with  the  rest  of  the  work  {i.t.  about  15  fcet  i,  and 
measure  from  40  to  50  feet  in  circumference,  being  larger 
at  the  top,  and  only  in  the  case  of  the  two  comer  towers 
being  truly  circular  in  form.  The  length  of  the  wall  on 
the  ea-'itcrn  side,  which  is  perfeA  throughout,  with  gate  in 
the  centre,  I  found  to  be  650  feet ;  whilst  the  north  and 
south  walla  have  fallen  away  in  placos.  but  their  length 
may  be  ronghly  stated  at  350  feet.  The  appcaraace  of 
the  whole  la  grand  and  highly  ptdiKtavw ;  the  wallt, 
which  are  of  rabble  masoniyand  about  6  feet  in  thick- 
ness, are  faced  with  flints  and  layers  of  red  tiles  set  at 
intervals  with  great  regularity,  and  the  contrast  of  colour 
is  heightened  by  parts  of  the  work.  bein<;  overgrown  with 
moss  and  ivy.  The  flints  are  arranj;ed  in  tiers  uf  four  and 
occasiiiii.illy  live  conrscs.  and  the  red  tiles  invariably 
occur  in  triple  layeijt  with  .>icams  of  mortar  between  ;  this 
order  of  construdion  is  repeated  some  live  or  six  times 
from  base  to  rampart,  with  a  cap  of  (Imts  at  tlic  lop,  and 
the  round  towers  or  abutments  present  the  same  construc- 
tion as  the  Ti'^X  nf  the  work.  The  walls  vary  in  thickness, 
bcin>,',  as  alieady  stated,  generally  abo.it  six  feet,  and  are 
constructed  internally  of  compact  nibble,  the  stones  being 
large  and  the  mortar  presenting  throughout  the  reddish 
colour,— ^ue  to  admixture  of  ponaded  brick,— which  it 
considered  to  be  chara4fceriftic  of  a  Roman  oclgia.  The 
red  tiles  are  of  very  fine  ttatim,  well  bunt*  vaAvOMMA, 
fur  none  of  them  appear  to  have  beoi  didotegmtad  by 
frost ;  their  dioeoaions  are  tolerably  uniform  only  aa 
regards  thichoess,  from  to  li  inch,  and  they  extend  to 
varioua  distances  within  the  face  of  the  wall,  in  some 
pl.)ces  12  inches  only  and  at  others  nearly  twice  that  depth. 

With  resped  to  the  probable  antiqi;i'\  i  f  the  structure 
I  have  been  favoured  with  an  opinion  from  Mr.  C.  Roach 
Smith  to  the  following  ctTeCt  : — •  1  he&e  fortresses  (Rich- 
borough,  Lymne,  Pevciisey,  and  Hurgh)  instead  of  having 
been  built  at  the  early  datt  j  p  il  uly  assigned  to  them 
Were  crciJlcd  at  a  comparatively  late  period  in  the  Rotnaoo- 
iiritish  epoch,  to  defend  the  coast  against  the  incursions 
of  the  Saxons."  It  would  appear,  then,  that  at  least 
fifteen  centuiieahave  elapsed  since  the  foundations  of  these 
•  British  A^sociaiiaa.NflcvWiiUtllag.3  ~ 
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castra  were  laid.*  and  with  the  well  authenticated 
knowledge  that  the  Rotnans  were  conversant  with  the 

fvroperties  of  burnt  and  slaked  lime,  and  employed  the 
atter  in  making  their  mortar,  we  have  obviously  the  means 
of  testing  the  aAion  of  time  and  atmospheric  influences 
upon  this  hydrate  placed  in  contafl  with  sand  and  other 
ailicious  substances  for  lengthened  periods.  It  becotnes, 
then,  important  to  ascertain  thefollowiagdwiilical  points 
in  reference  to  the  hardening  of  mortars: — 

1st.  To  what  extent  the  hydrate  of  lime  becomes  rc- 
carbonatcd  by  exposure  to  aii  ? 

and.  What  is  the  phybical  condition  of  the  carbonate 
SO  produced  ?  and 

3rd.  Whether  in  this  long  interval  the  silica  and  lime 
can  direAly  unite  with  each  other  ? 

Different  views  on  this  subjedl  have  been  advanced, 
thl  piwailiaK  opinion  undoubtedly  being  that  tbe  lloie 
never  becomes  thoroughly  recarbonated,  but  stops  short 
at  a  point  when  a  definite  comtMftation  of  hydrate  and 
carbooat*  of  lime  is  kautiii  aad»  secondly,  tut  time  is 
iMd  with  the  jpowT  of  altaddag  asad  and  other 
tef  inaoluble  •uicabjr  long  cORtaa  at  tbe ceauBoo 

the  ifaailiwiwn  to  «Udi  I  ham  been  led  by  the 

chemical  examination  of  the  ancient  noftats  firom  Burgh, 
Plivensey,  and  other  Roman  castra,  is  that  the  lime  and 
carbonic  acid  are  invariably  united  in  monatomic  pro- 
portions,  as  in  the  original  limestone  rock;  and  that  there 
IS  no  evidence  of  the  hydrate  of  lime  having  at  any  time 
exerted  a  power  of  corroding  the  surfaces  of  sand,  flint, 
pebbles,  or  even  of  burned  clay,  with  which  it  muKt  have 
been  for  lengthened  periods  in  contact.  Further  that  the 
water  oripnally  combim  d  with  the  lime  has  been  entirely 
eimiinated  daring  this  process  of  recarbonation  ;  and, 
^  this  stage  passed,  the  amorphous  carbonate  of  lime  seems 
to  have  oecome  gradually  transformed  by  the  joint 
agency  of  water  and  carbonic  acid  into  more  or  less 
perfedly  crystallised  deposits  or  concretions,  by  virtue  of 
which  its  binding  properties  most  have  been  very  con- 
siderably augmented.  It  te  fnfa  to  state  that  Messrs. 
Abel  and  Bloxam  *  assign  as  one  of  the  camea  of  the 
hardening  of  mortars,  the  formation  aad  lahaaqtMat 
■taUiaatkm  of  the  carbonate  of  Itaae. 

;  fhr  the  imeent  the  detaila  of  aoaljrsas  of  other 
I  whfeh  hi  the  maia  conobofate  the  leaotta 


I  ham  011^  to  ■wthxi,  M  MfHda  the 

hydrochbrie  acid  dHuted  with  ten  tioiea  its  hothdreold 
water  was  used  for  dissolving  out  the  cakaiieona  inore- 
dients  and  leaving  intad  the  sand  and  bri^  particles. 

Much  of  the  latter  was  then  separated  by  hand-sorting, 
and  the  weight  of  the  remainder  was  deduced  from  the 
observed  amounti;  of  alumina  and  peroxide  of  iron  ob- 
tained by  fusion  of  the  residue,  after  a  special  analysis 
had  demonstrated  the  relation  of  these  mixed  oxides  to 
the  silica  in  the  red  brick.  All  pebbles  wei^hinp  ten 
trains  and  upwards  were  excluded  frcim  the  sample,  these 
being  deemed  constituents  of  lurunU  rather  than  of 
builder's  morlnr.  The  grains  of  s.ind  were  sli.irp  and 
angular,  and  the  mode  of  searching  for  soluble  silica  was 
briefly  as  follows  : — A  large  quantity  of  the  Roman  mortar 
was  placed  in  contad  with  tne  diluted  hydrochloric  acid 
until  all  tbe  lime  was  taken  into  solution  as  chloride  of 
cakium.  The  physical  chaiafter  of  this  salt  not  per- 
mittina  of  the  dete^ion  of  loihlble  iilica  bydireA  evapora- 
tioa  of  the  liqoid,  I  had  lecoorse  to  the  foUowiag  cx- 
pedlenl  fir  coaceattatiBg  aay  eolaUe  tiHca  wUch  might 
BO  pieaam  in  solutions— AaMnooia  wm  added  aatil  the 
leaftioB  to  test-papera  beeanie  Mntly  aliMlloeb  the  leaolt 
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was  the  precipitation  of  mixed  alumina,  pemxidc  of  iron, 
and  a  small  quantity  of  carbonate  of  lime.  I  liis  floccu- 
lent  precipitate  being  filtered  off  retained  all  the  soluble 
silica  in  combination,  and  being  again  dissolved  in  hydro- 
chloric add  and  evaporated  to  divoess  with  a  small 
addition  of  pure  chloride  of  sodium,  left  the  whole  of  the 
contained  silica  insoluble  upon  digesting  with  acid.  The 
accuracy  of  thia  method  of  proceeding  was  tested  by 
preliminaiy  triala  with  samples  of  Portiaad  cement,  both 
in  the  frmly  humt  condition  and  after  setting  under 
watec  Tbe  amount  of  soluble  silica  in  the  Burgn  sped* 
roena  Wha  eaeeediagly  small  (0-4  per  cent),  proving  tlut  a 
"  fat "  lime  wis  origifiaUiy  empwyed  ^  tae  Boraana,  and 
that  the  lapse  of  centurict  has  fililed  to  induce  aay  kind 
of  aaionfrom  wUcb  the  rilication  of  the  mate  nuqr  be 
inferred. 

To  support  my  assertion  that  the  lime  has  simply 
become  converted  into  carbonate,  I  may  mention  that  a 
spticial  search  for  caustic  lime  by  the  nitrate  of  silver  test 
failed  to  indicate  its  presence,  whilst  all  recent  mortars 
show  an  abundant  precipitate  of  the  brow  nlsli- j:;fey  oxide 
of  silver ;  that  the  Roman  mortar  triturated  with  pure 
water  gives  no  alkaline  readlion  with  turmeric  paper  ;  and 
further,  that  the  proportion  of  carbonic  acid  found  in  the 
Burgh  samples  it,  wiihin  the  limits  of  experimental  error, 
exactly  the  amount  which  is  required  to  combine  with  the 
lime  in  order  to  form  the  neutral  carboilate.  I  would 
remind  those  who  arc  inclined  to  place  reliance  on  the 
statements  r^arding  the  silication  of  old  mortars,  thai 
the  proof  is  ouen  wanting  that  the  lime  was  itself  free 
from  soluble  silica  at  thetimeof  eaOfloyment.  Inferencea 
can  only  be  safely  deduced  from  caaeawheie  there  is  clear 
evidence  of  a  "  fat "  lime  having  been  aftually  employed 
in  the  fabrication  of  the  mortar,  i>r  ao  many  varieties  of 
lime,  having  modified  hydraulic  propctties  and  gelatinising 
with  adda,  afe  hnown  to  result  mm  the  aimple  honing 
of  Une  Baa  and  other  argillaceooa  limestone  fodca,  that 
tbe  absence  of  aohUe  etlka  at  the  fim  monwot  of  ptc- 
paration  should  not  be  always  aaanned. 

Analysis  of  the  Roman  mortar  and  of  the  red  britkii  or 
tiles,  gave  me  the  following  reaulta  i'— 

Ramm  tUrUrfnm  SM,  Tunr,  Burgh. 

Sand   ..  54-50 

Soluble  silica    0*40 

Rad  hiick  with  some )  ...^ 

unbumt  /*•  " 
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anlphaie  of  liaat  

Chloride  of  aodim        ..  O'OS 
Idagoatic  osrideofferon 

Wood  charcoal  

Water,  chiefly  hygroscopic 
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11.  III. 

Sand  and  brick  with  a  little 

unbumt  clay 
Carbonate  of  lime,ftc.  (by' 

difference) 

Samples  II.  and  HI.  taken  ftbm«he  tOOth  walL 

men  IV.  from  the  north  wall. 

Rtd  Briek  or  Tilt  from  S£.  Tower,  Burgh. 

Silica      ..   727 

Alumina   140 
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Oxide  of  manganese    . .  traces 
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33-0 
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In  conclusion  I  would  remark  lhat  the  microscope  very 
clcifly  demonstrates  tlie  maniellated  crystalline  character 
of  the  linings  of  cavities  and  otiier  tak.iicous  parts  of  the 
Burph  mortar  ;  and  further  that  my  results  are  in  jjeneral 
coiiiforinity  with  tiie  analyses  of  ancient  Roman,  Greek, 
and  Phceaician  mortarg  published  three  years  ago  by  Dr. 
W.  Wallace  in  tlw  Chbmical  Nbws  CVol.  xi.,  185). 


REPORT  ON  THE  CHExMICAL  NATURE  OF 
CAST  IRON.* 

PAKT   t. —  ACCOt.-NT    OK    SOMi:    KxPr.RlMF.NTS    MADE  TO 

OBTAIN  Iron  Free  from  Sulphur. 
By  A.  MATTHIESSEN.  F.R.S., 

FoLLowtMO  Ont  llie  plan  indicated  in  the  preliminary 
report  preMltted  to  the  Msociation  in  the  year  1866,  we 
have  been  endeavouring  to  prepare  pure  iron,  but  have 
encountered  greater  difficulties  than  we  expected,  owing 
to  the  p"i.'at  afhnity  which  iron  has  fur  sulphur.  .Mthough 
we  have  not  been  able  as  yet  to  prepare  iron  absolutely 
free  from  sulphur,  yet  the  reiults,  as  I'ar  as  they  have  been 
obiaiticd,  may  be  of  interest  to  the  section,  and  a  brief 
account  of  them  is  given  in  the  following  pages. 

In  the  endeavour  to  prepare  pure  iron,  we  always  found 
sulphuretted  hydrogen  on  dissolvini;  the  metal  in  dilute 
hvflrocMuric  acid.  This  small  quantity  of  sulphur  con- 
t.iincd  in  the  iron  did  not  proceed  from  the  hydrogen,  or 
from  the  platinum  tube  in  which  the  oxide  was  r^uced. 
The  manner  of  preparing  the  pure  hydrogen,  and  the  pre- 
cautions taken  with  the  platinun  tube,  will  be  described 
hereafter. 

The  first  series  of  experiments  Vfcre  made  by  precipi- 
tating the  hot,  concentrated,  clear  idation  of  proto- 
tntphate  of  iion  by  oxalate  of  ammonium,  vraihing  the 
precipitate  tin  tlie  wailMWMm  no  longer  indicated  sul- 
phnfe  add  whh  ddoride  of  iMuium,  heating  the  dried 
oxalate  of  iron  to  redness  in  a  platinum  dish,  and  reducing 
the  oxide  thus  obuined  in  a  platinum  tube.  The  reduced 
iron  contained  sulphur.  In  all  the  experiments  we 
describe,  sulphur  was  tested  in  the  following  manner  :  — 
The  iron  wa.n  phiccd  in  a  test-tuhe  with  some  dilute  pure 
hydrochloric  ac;d,  and  the  gases  were  allowed  to  pass 
through  a  small  tube  fitted  into  a  cork  in  the  test  tube, 
and  to  impinge  on  a  paper  nujistcncd  with  acetate  o{  lead. 
The  evolution  of  sulphuretted  hydrogen,  after  a  very 
little  experience,  noreovtt,  ia  jeat  aa  eaaay  dcteAed  by 

the  smell. 

I  xperiments  were  also  made  with  the  oxalate  of  iron 
byrc-dissolvinnitiA,  hydrochloric  acid  and  re-preCipitating 
with  ammonia,  or  oy  disaolving  the  oxide  obtamed  by 
heating  the  oxalate  ot  iron  in  hydrochloric  acid,  and  te- 
prectpitating  again  by  oxalate  of  ammonium.  In  all  tlieae 
cases  the  reduced  iron  contained  aolpiinr. 

The  second  series  of  exnerimcntawere  fliade  with  diefron 
obtained  from  thecmtalhoeeRMeof  Iron.— It  is  well  known 
that  irhen  protoanrpbaic  of  (nm  is  fused  with  chloride  of 
lodimo  a  ciystalline  oxide  is  obtained.  For  our  c  q  r ; 
menta  it  waaof  course  necessary  to  perform  this  opc  iUun 
in  a  platinum  crucible,  but  it  was  found  that  the  iron 
thug  obtained  contained  a  small  quantity  of  platinum. 
We  therefore  employed,  instead  of  chloride  tjf  sodium,  the 
sulphate  of  sodium,  and  obtained  .in  oxide  which,  after 
having  been  thoroui^hly  washed  and  reduced,  gave  an 
iron  containing  sulphur.  Expennicnts  were  then  made 
by  dissolving  the  crystalline  oxide  in  pure  hydrochloric  acid 
and  prccipitatinj^  the  solution  by  ammonia,  washing  the 
ijxidc,  and  reducing  it.  The  iron  thus  prepared  contained 
sulpliur.  1  he  next  experiments  were  made  by  dissolving 
the  crystalline  oxide  in  hydrochloric  add,  digesting  with 
chloride  of  barium  for  several  days,  decanting  and 
•  Britiili  Atiociation,  Norvricb  Meeting.  ScAioa  B. 


filtering  through  paper  (previously  digested  with  dilute 
nitric  acid),  precipitating  by  ammonia  (distilled  from 
ammonia  to  which  chloride  of  barium  had  been  added), 
washing,  arid  reducing  the  oxide.  The  iron  thus  prepued 
still  contained  sulphur. 

The  third  series  of  experiments  were  made  with 
sublimed  proto-  or  sesqui-chloride  of  iron,  by  dissolving  it 
in  water,  precipitating  with  pure  ammonia,  washing,  and 
reducing  in  hydrogen.  All  the  specimens  thus  prepared 
contained  sulphur.  The  sublimed  chloride  was  obtained 
sometimes  from  the  red  oxide,  prepared  by  heating  the 
oxalate  of  iron  obtained  as  above  described,  or  ban  the 
crystalHne  oxide  Ibf  disaolving  it  in  hydrochloric  add, 
digettlflg  wUh  clilonde  of  baiiami  evaporating  to  drjnen, 
and  ittonming  eidier  In  platiaam  veHXb  or  in  porcelain 
tubes,  or  in  clay  retorts,  either  alone  Of  lo  a  COflcnt  ef 
chlorine  or  of  hydrochloric  acid. 

In  the  fourth  scries  of  experiments,  the  metal  produced 
by  either  of  the  above  methods  was  submitted  in  the 
platinum  tube,  whilst  red  hot,  alternatively  to  the  intiucnce 
of  hydrogen  and  oxygen  or  h)rdrogen  and  steam,  or  of 
vapours  of  nitnc  acid  and  hydrogen,  or  of  ,-ir:ir.  n  .i 
vapours,  oxygen,  and  hydrogen.  In  nil  the  cases  the 
operation  was  repeated  several  times,  and  althouj;h  sulphu- 
retted hydrogen  was  given  oti  during  these  operations,  yet 
the  iron  always  contained  sulphur. 
I  Further  experiments  were  made  by  disaolving  the 
purest  iron  ia  dilute  acetic  acid,  and  evaporating  to 
drv-ness,  and  heating.  The  metal  obtained  still  contained 
sulphur. 

Also  the  iron  obtained  from  fcoecyaiiide  of  potaasiam* 
was  HiHind  to  ceataia  aolplMr. 

In  faAiM  have  newer  made  or  fennA  A  Hecimen  of  iron 
wUcb  dU  not  coBti^  aulidnir.  B««b  dedrotype  iron, 
said  to  be  prepared  from  chloride  of  iron,  evolved,  by  dis- 
solving in  dilute  hydrochloric  acid,  a  very  appreciable 
quantity  of  stilphu  i  It-  d  1   droL  ^n. 

On  the  whole,  wc  l.^.v  made  upwards  of  seven i  v  L.e;  n  s 
of  experiments. 

From  the  above  it  will  be  seen  that  wc  have  not  yet 
obtained  a  method  of  preparing  iron  free  from  sulphur. 
In  faCl,  one  great  diflieulty  is  to  obtain  vessels  which  wiU 
not  give  up  sulphur  to  the  iron  in  some  fornj  or  another; 
fcir  instance,  the  platinum  tube  had  to  be  pobsbed  and 
boiled  out  with  acid  every  time  before  use.  It  may  be 
mentioned  that  the  hydrogen  employed  was  led  through 
the  platinum  tube  before  reducing  the  oxide  of  iron  for  a 
qti  arter  of  an  hour  or  more,  and  yielded  00  sulphuretted 
iiydrogen. 

Although  no  positive  recolts  Iiave  been  obtained,  we 
have  in  no  ways  lost  hope  of  prqiaring  iron  free  from 
salpbur.  No  «Mibt  on  a  wiy  aasaU  wadt  tUe  miglit  be 
donewithootmiditiouiblet  Mi  we  nraat  bev  ia  soled 
that  our  method  mtiat  be  stsch  a  one  aa  to  aliow  the 
redu^Q  of  pure  iron  00  the  ounce  scale. 
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A  NEW  SYSTEM  OF  CHEMICM.  P 1 1 1  LOSOPHV-t 
By  Du  OVIO  KICHlEJi. 
(Atatraftbr  the  Aalhor.) 

To  this  paper  the  author  proceeds  upon  the  hypothesis 
that  the  chemical  elements  consist  not  of  individual  atoms, 
but  of  entire  groups  of  such  atoms  or  molecules.  The 
various  kinds  of  molecules  agiea  in  being  each  or  all 
built  up  of  pteciaely  the  same  number  of  atoms,  which 
are  symmetncally  dttpOSed  with  reference  to  the  three 
axes  of  space  accinding  to  the  aame  fundamental  plan  of 
arrangement.  The  consUtuent  atfmis  ef  theao  flMucceke 
are  Mch  or  all  endowed  with  the  same  three 
properties  of  gravity,  original  elasticity,  and  
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^f^^Sf'       these  properties  vary  in  range  and  intenitty 

with  each  species.  In  barrnony  with  the  common  praAicc, 
the  chemical  elements  are  divide  into  the  two  principal 
classes  of  the  metals  and  the  non-metals,  represented 
respeeiively  by  the  general  formula  Mj  and  Nj.  The  con- 
stituent atoms  arc  fiirth:  r  opposed  to  he  in  a  perpetual 
Stale  of  vibration,  in  wtni-h  they  perform  a  serie*  of 
periodical  cor.tradions  and  expansions,  and  thus  in  their 
final  elTeiil  establish  between  contiguous  molecules  and 
permanent  tendency  to  repulsion,  the  result  of  which  is 
llie  lorniation  of  a  ccitain  i>pace  lound  t]»e  centre  of  each 
molecule,  wliich  constitutes  its  specific  volume,  and  is 
always  dircdly  proportional  to  the  number  of  atoms  set 
in  motion.  The  volume-etjuivalents  represent  the  maxi- 
mum specific  volumes  which  the  elementary  molecules 
are  capable  of  realising :  and  the  peculiar  force,  under 
the  influence  of  which  the  vibratory  movements  of  the 
atoms  may  ad  libitum  be  arrested  ur  restored,  is  called  the 
paralytic  force.  The  order  in  which  this  force  performs 
Its  0|wrations  materially  depends  upon  the  particular 
portions  which  the  various  constituents  occupy  in  the 
system  relatively  to  each  other.  This  law  of  Kankurder  is 
indicated  in  the  taUe  of  chemicai  equivaleate  in  so  far 
•f  any  chemical  elemcM  which  tbet*  ttandt  to  the  left 
or  to  tho  right  of  any  other  la  aojiipoMd  to  occupjr*  in  a 
certain  leaflo,  a  aitnilar  position  w  eompariaon  wtth  any 
others  with  which  it  bappeiia  to  bo  luaodatsd  as  a  coo- 
uituent  member  of  the  same  type.  The  science  of 
chemistry  is  divided  into  the  two  parts — Pondo-chcmi»try 
and  Impondo-chemistxy.  The  former  treats  exclusively 
of  the  molecular  arr.anf^cment  of  the  conKiituents ; 
the  latter  exclusively  of  tlieir  specific  volumes.  PonJo- 
chemistry  is  divided  into  tl'.e  two  principal  hCLUons 
of  meta  chemistry,  which  is  subject  to  the  doniinisjns 
of  the  principles  of  pol.irity,  and  includes  ele\en 
distinct  types ;  and  of  para-themistry,  which  i.ub- 
jedl  to  tlie  dominion  of  the  principle  of  parality, 
and  includes  three  t\pts  or  forms  nf  molecular 
groupinj^.  After  Jii\ing  a  general  desetijuiuti  of  these 
various  types,  the  author  discusses  the  law  of  volume- 
harmony,  according  to  which  the  specific  volumes  of 
constituent  members  of  a  given  volume-harmonious 
molecule  are  always  reducible  to  some  simple  ratio  con- 
tained in  the  volume^banaonions  soale — t :  a»  x  i ;  r :  »< 
xa;  a:mx3;  3:mX4{4:imX5;  5:>itx6; 
6 :  m  X  7 — where  m  n-prescnts  some  intecral  Duml)er. 
The  vcilutuc  hainiouiou!;  inuleculcs  are  divided  into  two 
claaaes.  The  first  class  comprises  all  those  compounds 
wlwre  the  water  of  crystallisation  is  excluded ;  in 
the  secood  class  alt  those  componads  where  the 
water  of  ciyatalliaatioo  is  present.  As  Kgatds  the 
the  latter  class,  it  is  a  charaderistic  peculiarity  that  in 
the  pracess  of  reduAion  the  saline  mokcttto.  with  every 
fresh  addition  of  one  molecule  of  water  of  ciystailisation, 
experiences  a  loss  in  volume  amounting  always  to  a  con- 
stant quantity.  This  quantity  remains  unaltered  so  long 
as  this  loss  in  volume  is  caused  by  the  successive  paralysa- 
tion  of  its  envelope  molecules;  but  wlicn  this  process  nf 
rcdudtion  extends  to  the  molecules  of  the  nucleus,  the 
constant  quantity  in  some  ciscs  continues  tin:  .same,  but 
in  general  it  mer^^es  into  another  constant  qoaniity. 
As  regards  further  details  we  must  refer  the  reader  to 
tbe  original,  which  is  now  in  the  course  ul  being  pub- 
lished. 


Dr.  Odling's  Manual  of  Chemistry. — Intheautum^ 
will  be  published,  in  o<ftavo,  "  A  Manual  of  Chemistry. 
Descriptive  and  Theoretical."  Part  II.  By  William 
Odling,  M.B..  F.R.S.,  Fellow  of  the  Royal  College  of 
PbysicianSi  and  Ledlurcr  on  Chemistry  at  St.  Bartholo- 
mew's lios^lal.  The  second  part,  now  announced,  will 
iaclade  an  account  of  carbon,  with  its  methylic,  formic, 
and  cyanic  compounds;  also  of  silicon,  boron,  and 
the  tnonadi  dyad,  and  triad  meuls,  with  their  priacipal 


ON    SOLID  AND   LIQUID  FATS. 

Mf  HORACS  DOBELL,  M.D.,  fa., 
Ssnior  Pliyslcise  lo  the  Rsiyst  Hespitsl  fm  Discaics  ef  ths  CIimI,  Ac 


Till,  hypothesis  which  I  published  in  the  Briinh  Mtdtcal 
Juumal  for  Januar>-,  1866,  involving  the  suggestion  that 

Ian  important  distindion  is  to  be  drawn  between  the 
physiological  properties  of  solid  and  liquid  fats,  as  con- 
stituents of  the  animal  body,  and  as  ingredients  of  food 
.md  medicine,  has  called  forth  many  criticisms,  and  I 
have  been  frequently  challenged  to  produce  more  detailed 
grounda  fiw  ny  opinions. 

I  should  have  published  the  desired  details  bat  for  the 
deficiency  of  some  important  links  in  the  evidence,  which 
1  havK  been  anioni;  thi-  first  to  :idniit  and  \  .m  ■  to 
supply.     It  must  be  observed,  however,  that  I  nave  nevgr 

myself  claimed  I'or  my  views  on  thi:.  subject  a  higher 
rank  than  th,it  of  hypothesii,,  and  I  refrain  from  doing  so 
until  the  tnissinL^  links  necessaty  to  a  complete  theoiy 
shall  havu  been  supplied.  * 

My  obje^  in  now  bringing  thcsubje<fl  before  the  readers 
of  the  Ch>  \(tcAL  News  is  to  ask  for  assistance  in  certain 
chemical  investigations  necestaty  to  the  settlement  of 
some  of  the  questions  at  issne. 

So  fai*  as  I  am  able  to  learn,  after  a  very  careful 
investigation,  there  is  a  singular  absence  of  precise  know- 
ledge as  to  the  relative  properties  of  solid  and  liquid  fats, 

except  in  re;;aril  to  tlvt-ir  saponiflC.ltton,  anil,  it  llie  ..ime 
time,  a  rcni.it kahle  v.-.-ir.t  of  appreciatjun  nf  the  |)rc»l>.iblc 
ir.ipurtnnci-  of  the  subject  ;  t)ie  resvili  of  win.  Ii  is  a  coric- 
sponclini;  disinclination  on  the  part  of  Ncientific  chemists 
and  phssiologists  to  enter  npon  the  necessary  ex|ieri* 
racnts. 

A  good  chemist,  with  the  comman  !  ni  .1  laboratory, 
and  an  acfii!,Tirie.mce  with  the  m.ini];\u.iii  ^n  of  fat.s,  is 
essential  to  the  enqvury  ;  and  I  liave  nut,  up  to  the  present 
time,  succeeded  in  hnding  such  a  person  with  time  at  his 
disposal  witling  to  engage  in  the  necessary  experiments, 
while  iny  own  professional  occupations  1  'cclude  me  from 
entering  upon  them  without  such  assi:  t.im  >  I  hu;  r  that 
this  paper  may  discover  some  one,  qualified  and  willing 
either  to  join  with  me  or  to  prosecute  the  cvperiments 
single  handed.  In  either  case,  I  shall  be  happy  to  give  him 
all  the  assistance  in  my  power. 

The  most  usual  objedions  to  my  views,  as  to  the  im' 
portance  of  distinguishing  between  solid  and  liquid  fats, 
with  which  I  have  met  among  medical  me*  have  been 
based  opoo  tbe  simitarity  in  the  diemical  lormulse  for 
stearin,  matgpria,  palmltin,  and  oktR.  Snch  ohjeOions 
win  of  course  have  little  weight  with  those  acquainted 
with  iionteriam ;  on  the  contrary,  it  appears  t«  me  that 
the  peculiar  isomeiic  modifications  of  which  stearin  and 
palmitin  arc  susceptible,  as  shown  by  DulTy,  pointedly 
distinguish  them  from  olcin,  which,  so  far  as  at  present 
known,  has  not  this  >;u5ceptibility.  a  distijution  which  is 
suppnrtcd  by  the  difleren:  behaviour  of  oleic  acid  towards 
chlorine  and  bromine,  frr>m  that  of  stearic  or  margaric 
atids  ( I.i'fnrt).  and  by  the  ('ilVeretit  aiftion  of  bile  upon 
stearic  acid  atid  upon  (deic  acid  i.Marcetl. 

But  I  think  we  ou^'ht  to  be  prepnteil  to  le.irn  that  <  tlid 
and  liquid  fats  ditTer  in  sonii:  important  ph vsioloL;it  a| 
properties,  bythe  first  u<-neral  fm't  concertiintj  the  cotisiitu- 
tioti  of  all  nat.iral  fits  \\^.,  that  thev  an-  mixtures  in 
varying  proportions  of  at  least  four  ditierent  bodies,  of 
uhich  tlio  meltinr;  points  so  widely  differ — Stearin  melting 
at  144"  F.,  palmitin  at  ii^.'S'*  F.,  margarin  (piobably 
a  compound  of  stearin  and  palmitin)  at  ilGP  P.,  while 
olein  remains  fluid  at  32°  F'. 

That  the  different  degrees  of  solidity  of  fats  depend 
upon  the  proportions  in  which  the  solid  inj^r^dients  are 
mixed  with  olein,  that  olein  has  a  pecult.ar  power  of 
dissolving  the  solid  ingredients,  and  that  the  mating 
point  of  the  Diistnre  b  mereby  r»liiced,  appear  to  me  to 
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be  f.ids  pointing  in  the  same  diredion  as  the  foregoing, 
ciipecially  when  we  remember  that  the  aBinity  of  oleic  acid 

for  oxygen  is  much  greater  than  thai  of  the  other  fatty 
aciil.-. 

The  fatty  bodies  obt^iliied  from  \sarm-WooJcJ  .'iiiiinals 
are  generally  Ktitid  al  (jrdii'.ary  tumper."vti:r.-<.  v.hilit  tliose 
from  fish  .ind  frcm  cold-biooded  animals  are  liquid. 
And  when  we  consider  the  high  melting  points  of  the 
solid  fats  as  compared  with  the  temperature  of  the  body 
in  warm-blooded  animals,  it  is  evident  that  the  fat  in  them 
would  be  solid  at  the  temperature  of  their  blood,  but  for 
the  mixture  of  olein,  by  which  the  melting  point  is  reduced. 
Therefore  the  solidity  or  fluidity  of  the  fat  in  living 
snimals  is  determined  by  the  proportion  of  olein,  which  is 
able  to  btt  mixed  with  tnt  itearin.  paliDitin»  and  morgarin 
in  eadi  individual ;  and  we  are  ftveed  to  condnde,  Mthar 
that  it  tt  of  no  importaoee  mdietlMr  the  &tt  of  tbe  body 
dariag  lifa  aie  in  a  aolid  or  litjuid  MatOi  or  tbM  It  is 
impoftaot  ia  what  praportion  the  okio,  atcaria,  ftc^  ahall 
be  combined.  ^ 

It  has  been  already  proved,  by  experiments  on  the 
fattening  of  cattle,  that  the  solidity  or  fluidity  of  the  fat 
in  the  body  varies  with  the  food — that  cittle  fattened  upon 
linseed  cAkc,  for  example,  accumulate,  in  their  adipose 
tissue,  an  oily  material  of  unusual  fluidity  (Draper),  and 
that  the  consistence  of  butter  is  dependent  upon  the  kind 
of  food  given  to  the  aannala  tcm  whieh  it  ia  ptodaced 

(I'ownes). 

The  fat  in  animals  is  particularly  liable  to  accumuLite 
immediately  beneath  the  cutis,  in  the  omentum,  and 
around  the  kidneys  ;  and  the  fat  found  in  the  Litter  situa- 
tion, where  it  is  suhjed  to  a  more  uniformly  elevated  tem- 
perature than  in  the  intcyurnent,  is  well  known  to  be  of  a 
more  suety  character — that  is  to  say,  it  contains  a  smaller 
proportion  of  olein,  and  has  a  higher  melting  point. 
These  familiar  litAi  point  uain  to  some  importance  in 
the  animal  ecownnf ,  attachSg  to  the  t-.iclting  point  of  the 
fat  and  the  conseouent  degree  of  fluidi^  in  which  it 
should  exist  during  life. 

With  regard  to  the  fat  of  the  tnteguqoent— the  ptiacipal 
deposit  of  adipose  tissue  in  the  body— it  appma  to  me 
te]ir<«videot  that  the  iluidity  of  diie  ikt  naet  vasy  with 
the  temperaCttie  of  the  atmoepheie  in  which  Ae  animal  is 
^tacedt  te  what  CKlept  this  ft  the  caae»  laria  my  oplnioo, 
n  «Mt  fanpoftant  rabjeA  Cor  enqvixy,  and  althoiadi  the 
experimenta  to  determine  the  question  are  jet  deficiant, 
I  nope  toon  to  be  able  to  supply  them. 

Tn  conclusion,  what  I  now  su^j;est  n  ^i  nera!  propo- 
sition, is  this: — -That,  in  .nil  probability,  Llie  stability  of 
the  fats  of  the  animal  body  in  resisting,'  too  rapid  oxidation 
is  dependent  upon  the  det;ree  of  solidity  wluch  they  posses* 
at  the  temperature  of  the  living  animal  at  any  given  time ; 
that  alterations  in  external  temperature  may  affect  the 
solidity  of  tl-.c  adipose  tissue  of  the  integument,  and, 
consequently,  its  power  of  resisting  oxidation  ;  and  that, 
therefore,  in  all  prob:ibility,  it  is  of  great  importance  that 
the  food  of  an  animal  shall  contain  a  certain  proportion  of 
material  capable  <rf  attpplylng  the  adlpoie  tieBoe  with 
solid  fat. 

The  principal  ({uestions  which  I  wish  to  submit  to 
chemiats,  as  reqniriog  to  be  settled  by  their  eapeiimcnts. 
•K  the  following  ^— 

I.  What  Is  the  relative  facility  for  oxidati  [i  of  tbi: 
solid  and  liquid  fats  at  similar  and  at  diflciciu  teru- 
perati^t!'',  - 

a.  Is  the  facility  for  oxidation  inversely  as  the  melting 
points  ? 

3.  It  it  the  same  for  all  fats  at  their  melting  points  ? 

4.  After  the  melting  point  of  a  fat  has  been  attained,  i» 
the  facility  for  oxidation  afl'eded  by  further  increment's  of 
temperature  ? 

5.  Is  there  a  temperature  at  which  fats  ceaac  to  be 
oxidisable,  and  if  so,  what  relation  doee  thte  toMr  lOtbe 
meiting  point  in  each  iostaace  i 
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The  most  prolific  source  of  error  amon^t  mankind  is  the 
unquestioning  acceptation  of  authoritative  opinion.  How- 
ever much  we  maj-'  pride  ourselves  upon  the  sifting  of  the 
explanations  of  things  by  our  own  enlightened  judgments, 
it  cannot  be  denied  that  the  ipse  dixit  mode  of  settlement 
is  still  wonderfully  frequent  amongst  us.  Not  only  is 
this  the  case  with  the  public  in  general,  but  even  the 
cultivators  of  adence  aie  not  entire^  inaocentof  theaene 
weakneta. 

The  essential  difference  between  a  fad  and  a  theory  Is 
not  always  appreciated  with  sufficient  vividness.  The 
statement  that  "sixteen  parts  bywd(ht  of  oxygen  unite 
with  two  parts  of  hydrogen  to  form  wster,*'  is  consideBed 
for  instncc,  as  perfedly  synonymous  with  the 


by  many, 

assertion  that  **Me  atom  of  ongrgra  traitesK^tim  ttomt 
of  hydrogen  to  form  water.** 

The  existence  of  an  imponderable  ethereal 
filling  all  space  is  often  regarded  as  equally  cert 
the  presence  of  a  gaseous  envelope  sniTonoding  our  ^be. 

The  atomic  theory  and  the  hytsothesis  of  an  ethereal 
medium  are.  at  present,  absolutely  necessary,  tin  ,  ne  to 
the  progre&s  of  chemistn,',  the  other  to  the  further  de- 
velopment of  physics  ;  but  neitti  1  this  circumstance  nor 
the  splendid  discoveries  made  by  their  aid  can  establish 
their  truth.  A  mathematician  starting  from  false  data  is 
sure  to  arrive  at  a  false  result;  but  it  is  far  otherwise 
with  theory,  for  false  theories  can,  and  constantly  do, 
conduct  to  true  faifts.  Thus  Columbus's  counterpoise 
theory  of  the  earth  led  to  the  discovery  of  America> 
although  that  theory  was  nevertheless  essentially  false. 

The  most  sober  worker  in  science  cannot  progress  with- 
out the  assistance  of  theory  to  co-ordinate  his  fadls,  and 
to  lead  him  on  to  further  research.  It  is  here  that  even 
a  false  tbeoiy  is  invaluable,  and  it  is  only  when  the  theory 
continues  to  be  held  after  it  has  become  oppeeei  to  IhAs, 
that  it  exercises  a  prejudicial  influence  upon  the  pfOgKtt 
of  science.  Then  it  hinders  rather  than  expemtes  the 
advance  of  the  experimenter,  and  ought  to  be  at  once 
abandoned. 

Id  jMusaing  the  investtgation  forming  the  nlrieA  of 
this  discourse,  the  speaher  had  been  conipelkd  tms  to 
abandon  a  theory  of  the  swuccof  Hght  in  hmlnoai  imnee, 

which  he,  in  common  with  others,  had  derived  from  Davy's 

classical  researches  on  flame. 

Our  text-books  answer  the  question,  What  is  the  source 
of  li[4ht  in  a  luminous  gas  or  candle  Ifauoe?  Itt  the  moSt 

positive  and  unanimous  manner. 
Seledin^  from  some  of  the  most  celebrated,  die  feUow* 

ing  quotation!!  may  be  made  t — 

"  All  our  artificial  lights  depend  upon  the  ignition  of 
solid  matter,  in  the  intense  heat  developed  by  the  chemical 
changes  attendant  on  combustion." — Vi'.  A.  MilUr. 

*' Whenever  hydrocarbons  are  imperfeiflly  burnt,  there 
is  a  deposition  of  carbon,  and  this  temporary  deposition 
of  caiboQ  is  an  essential  condition  for  the  produdion  of 
the  wldle  light  Kqnbcd  In  an  ordinary  flame.*'— H^lirfoMs- 
son. 

"  The  illuminating  power  of  tbe  gas  flame  is  therefore 
due  to  these  carbon  particles,  which  are  afterwards 
burned  nearer  the  border  of  the  flame." — Balfour  StexMrt. 

"  Tbe  brightness  or  illuminating  power  of  flame  dqpeodl 
not  only  on  the  degree  of  heat^  but  likewise  on  the 
presence  or  absence  m  solid  paitifilee  which  may  aftai 
radiant  points.  A  flame  coiitainiag  no  each  partidee 
r-n;-^  but  a  feeble  %hl»  even  if  its  teniperaiwe  is  dm 
pobsibte."— tfwlt. 

The  speaker  then  proceeded  to  investigate  a  number  of 
diSerent  flames ;  he  showed  that  there  are  many  flames 
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posseHsing  a  high  degree  of  luminosity  which  cannot 
possibly  contain  solid  particles.  Thus  the  flame  of 
metallic  arsenic  burning  in  oxygen  emitii  m  remarkably 
intense  white  light ;  and  as  metallic  snetlic  votcuilises  at 
180'  C,  and  its  prodo^  of  combustion,  arsenious  anhy- 
dndc,  at  ai8'  C.,  whilKt  the  temperature  of  incandescence 
in  Bolida  is  at  least  500*  C,  it  is  obviously  impossible  here 
to  MBOine  the  presence  of  ignited  solid  particles  in  the 
flame.  Again,  if  carbonic  diaulpliide  vapour  be  made  to 
biijii  in  oxygen,  or  oxygen  in  carbonic  uanlphido'  vapour 
an  afan'ost  inmppoMabljr  brilliant  light  Is  tbe  reaolt ;  now 
fuligiDous  matter  is  never  present  in  any  part  of  this 
flame,  and  the  boiling  point  of  sulphur  (440'  C)  is  below 
the  temperature  of  incandescence,  so  that  the  assumption 
of  solid  partiLlcs  in  the  flame  is  here  also  inadmissible. 
If  the  last  cxjierimi  nl  be  YnrlcJ  by  the  substitution  of 
nitric  oxide  gas  for  oxygt-n,  the  tcmiit  is  still  the  Fame  ; 
and  the  d.t;?ling  light  prodiuiil  by  the  coinbastiun  ot' 
these  conipciunds  is  also  so  :ich  in  tlie  moro  refrangible 
rays  that  it  has  been  tmployed  iti  t.ikin^  itist.intancLius 
photii^rapbs,  and  for  e.vhib-tiiii;  the  phenamen.i  of  tliior- 
esccnce.  Lastly,  amongst  the  chemical  reaiftions  ecle- 
brated  for  the  pioduLtiun  ofda^/li:i^  I'ijbt,  there  are  few 
which  surpass  the  acti\e  combustion  of  phosphorus  in 
oxygen.  Now  phosplionc  ant.ydride,  tlie  product  of  this 
combustion,  is  volatile  at  a  red  heat,*  and  it  is  therefore 
manifestly  impossible  that  this  substance  should  exist  in 
the  solid  fonn  at  the  temperature  of  the  phosphorus  flame, 
which  far  tnmaeenda  tbe  meliK    1    nt  of  platinum. 

For  these  reasons,  and  for  others  which  the  speaker  had 
stated  in  a  course  uf  leisures  on  "  Coal-Gas,"  delivered  in 
March,  1867,  and  printed  in  the  jfournal  of  Gas  LigktMg, 
lie  conaidcfiBd  dial  Incaodeaeent  particles  of  carina  are 
not  the  amurce  of  Ucfat  in  gas  and  candle  flamea»  but  that 
the  luminoaity  of  nwBe  flamea  it  doe  to  radlathma  from 
dense  but  transparent  hydrocarbon  vapours.  As  a  further 
generalisation  from  the  above-mentioned  experiments,  he 
was  led  to  the  conclusion  that  dense  gases  and  vapours 
become  luminous  at  much  lower  temperatures  than  aeriform 
fluids  of  comparatively  low  specific  gravity;  and  that  this 
result  is  to  a  j,'rcat  extent,  if  not  altofjether,  independent 
of  the  nature  of  the  gas  or  vapoi;r,  inasmuch  as  he  found 
that  ga»e&  low  densitv,  which  are  not  luminous  at  a 
given  temperature  when  burnt  under  common  atmospheric 
pressure,  become  so  when  they  are  simultaneously  com- 
pressed. Thus  mixtures  of  hydrogen  and  carbonic  oxide 
with  oxy;;en  emit  but  little  lii;ht  when  they  are  burnt  or 
exploded  in  free  air.  but  exhibit  intense  luminosity  when 
exploded  in  closed  glass  vessel;!,  m  as  to  prevent  their 
expansion  at  the  moment  of  combustion. 

In  a  communication  just  made  to  the  Royal  Society  the 
speaker  had  described  the  extension  of  these  experlinenta 
to  the  combustion  of  jets  of  hydrogen  and  carboowoxide 
jn  oxygen  under  a  pressure  gradually  increasing  to  twenty 
ntmoepberes.  These  experiments,  which  wen  conduced 
in  the  Inborator]^  of  the  Royal  Institution,  were  made  in  a 
atsopgwioaght^iron  venel  furniahed  with  n  thick  glasa 
ptate  of  fnlEcient  aiae  to  pcnnit  of  the  optical  examination 
of  the  flame.  Th*  ameamBCn  of  a  jet  of  hydrogen  burn- 
ing in  oxygen  tinder  the  Ordinary  atmospheric  pressure 
was  exhibited.  On  increasing  the  proisttte  to  two  atmo 
spheres,  the  previously  feeble  luminosity  was  shown  to  be 
vtry  mark-  Ily  rua^'mented,  whilst  at  ten  atmospheres' 
pressure,  the  iiRht  emitted  by  a  jet  about  one  inch  long 
wa«!  amply  sufficient  to  enable  the  obseiAcr  1  -  mj.iJ  a 
newspaper  at  a  distance  of  two  feet  from  the  fiame,  and 
ttiis  without  any  refleAing  surface  behind  the  llame. 
Examined  by  the  spe^lroscope,  the  spedlrum  of  this  flame 
is  bright  and  perfectly  continuous  from  red  to  violet. 

With  a  higher  initial  luminosity,  the  flame  of  carbonic 

*  fhyy  mentfoBi  tfch  fsA  In  conneftlon  with  bit  view  of  tbe  loarce 
of  luoiinosity  in  flsrnet,  and  cndcuvoari  lo  rtplain  the,  to  dim, 
*nom«ku'5  phtiuimenon.  He  s«y«;  — "Since  thu  fiap<T  ban  b«cn 
written,  t  nave  found  that  pbotphoric  acid  volalilitea  alowlj  at  a 
vtroni!  nd  beat,  but  ttoder  moderate  pressure  it  bean  a  wblte  hnt ; 
■adinaiaawMiataiMaastlntoltiliMplM>nit,tlM  ciMliBfcMaeMist 
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oxide  in  oxv'geK  becomes  much  more  luminous  at  a 
pres-ure  of  ten  -itmosphcres  than  a  flame  of  hydrogen  of 
tlic  same  si/e  and  burning  under  the  same  preisure.  The 
fpec'lrum  of  c.ubunic  otide  buruinf;  'in  cxygen  under  a 
preiisure  of  fourteen  atmospheres  is  sery  brilliant  and 
perfedly  continuous. 

If  it  be-true  that  dense  gases  emit  more  light  than  rare 
ones  when  ignited,  the  passage  of  the  eleftric  spark 
through  difl'ercnt  gases  ought  to  produce  an  amount  of 
light  varying  with  the  density  of  the  gas  ;  and  the  speaker 
showed  that  cle&ric  sparks  passed  as  nearly  as  possible, 
nnder  similar  conditions,  through  hydrogen,  oxygen, 
chlorine,  and  aulphurons  anhydride,  emit  light,  the  in* 
tensity  of  which  is  very  slight  in  the  case  of  hydrogen, 
considerable  in  that  of  o^i^gen,  and  very  great  in  the  case 
of  chlorine  and  sulphnrons  anhydridfe.  On  passing  a 
stream  of  induAton  spaiks  thion|h  the  gas  standing  over 
liquefied  sulphurons  anhydride  in  a  strong  tnbe  at  the 
ordinary  temperature,  when  a  pressure  of  about  three 
atmospheres  was  exerted  by  the  gas,  a  %ery  brilliant  light 
was  obtained.  A  stream  of  induction  sparks  was  passed 
throuj^h  air  conhncd  in  a  glass  lube  connefted  with  a  con- 
densini;  ssrin^i',  and  the  pressure  of  the  air  beinjj  then 
augmented  to  iwo  or  three  atmospheres,  a  very  marked 
increase  in  the  luminosity  of  the  sparks  was  observed, 
whilst  on  allowing  the  condensed  air  tu  escape,  the  same 
phenomena  were  observed  in  the  reverse  order. 

Way's  mercurial  light  was  also  exhibited  as  an  instance 
of  intense  li^bt  produced  by  the  igpitioo  of  the  heavy 

vapour  of  niercurv. 

The  gases  and  vapours  Jvst  mentioned  have  the  follow- 
ing relative  densities  — 

•    ««  t 


Hydrogen 


»4-5 
t6 


Chlorine  }5'5 

Mercury  ..  ..  100 

Phosphoric  anhydride  . .    yt  or  14* 

The  feeble  liybt  emitted  by  phosphorus  when  burning 
in  chlorine  seems,  at  first  sight,  tube  an  exception  to  the 
law  just  indicated,  for  the  density  of  the  product  of  com- 
bust:on  (phosphorous  trichloride)  687  would  lead  us  to 
anticipate  the  evolution  of  considerable  light.  Uut  it 
must  be  borne  in  mind  that  the  luminosity  of  a  flame 
depends  also  upon  its  temperature,  ,^nd  it  can  be  shown 
that  the  temperature  in  this  case  is  probably  greatly 
inferior  to  that  produced  by  the  combustion  of  phosphorus 
in  oxygen.  We  have  not  all  the  necessary  data  for  calcu- 
lating the  temperature  of  these  flames,  but,  accordlnt;  to 
Andrews,  phosphortis  burnt  in  oi^gen  eivcs  5.747  heat 
nntts,  which,  divided  by  the  weight  of  the  produdl  from 
one  grain  of  phosphorus,  gives  2,500  units.  When  phos- 
phorns  bums  in  chlorine,  it  gives  only,  according  to  the 
same  authority,  a. 085  heat  units,  which,  divided  as  before 
1^  the  weight  of  tbe  pradad,  gives  470  units.  It  la  there- 
fore ei^dent  that  the  temperature  in  tbe  latter  case  meat 
be  greatly  below  that  produced  in  the  former,  unices  the 
specific  hcnt  «f  phosphoric  anhydride  be  enormoasly 
higher  than  that  of  phosphorous  tnchlaiide>  The  speaker 
had,  in  fadl,  found  that  if  the  tenperatnn  of  the  flame  of 
phosphorus,  burning  in  chlorine,  be  imiaad  about  500*  C. 
by  previous!  y  heating  both  elements  tO  that  CXtOit,  the 
lame  emitted  a  brilliant  white  light. 

To  return  to  ordinary  luminous  flames,  the  argument  of 
the  necessity  of  solid  particles  to  explain  their  luminosity 
obviously  falls  to  the  ground  ;  and  a  closer  examination 
into  the  evidence  of  the  existence  of  these  panicles  reveals 
its  extreme  weakness.  Soot  from  a  gas  flame  is  not 
elementary  carbon,  it  always  contains  hydrogen.  The 
perfe<ft  transparency  of  the  luminous  p  r:  n  ,f  llame  also 
tends  to  negative  the  idea  of  the  presence  in  it  of  solid 
particle!,,  'i'he  continuous  speftrum  of  gas  and  candle 
tlames  does  not  require,  as  is  commonly  supposed,  the 
assumption  of  solid  particles.  The  spe(f>ra  of  the  flames 
of  canowc  mide  iathe  niri  of  caibeaic  disnlpbide,  arsenic, 
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and  phosphorus  in  oxygen,  are  cotitinuous,  :intl  so,  as  \\c 
hnvij  Sfcn,  i'>  tha!  of  hyrlrowen  bnrp.ing  in  f.vv^cn  '.indLr  a 
jircisuri'  oftL'ii  ;itnii>-;;ihi-rcs.  I:  is  to  tl;'.-  hi:!i.r.  i:sur  of 
hydrocartwns  under  the  ini^uence  of  heat  that  we  must 
look  for  the  source  of  luminosity  in  a  gas  flame.  These 
gradually  lose  hydrogen,  whilst  their  carbon  atoms  coalesce 
to  form  compounds  of  greater  complexity,  and  conse- 
quently of  greater  vapour  density.  Thus  marsh-f^as  (CH.,) 
becomes  acetylene  (C^H^),  and  the  density  incrcasus  fuun 
R  to  15.  Again,  oletiaiit  gas  (CaH4)  forms  naphthaline 
iCt„lIs),  when  the  vapour  density  augments  from  14  to  64. 
These  are  some  of  the  dense  hydrocarbons  which  are 
known  to  exist  in  a  gas  flame,  out  there  are  dbubtless 
others stiU  more  dense ;  pitchy  for  instance,  most  consist 
of  the  condensed  vapours  of  such  heavy  hydrocarhons,  for 
it  distils  over  from  the  retorts  in  the  process  of  gaS' 
maictng.  Candle  flames  are  similarly  constituted.  The 
direA  dependence  of  the  luminoHity  of  };."is  and  candle 
flames  upon  atmospheric  pressure,  also  strongly  confirms 
the  view  that  the  light  of  these  flames  is  due  to  incan- 
descent dense  vapours. 

This  inquiiy  tntinot  lie  cor:i'rtncd  to  terrestrial  objeAs. 
Sciirncc  Wi  i.';  alil.r  for  liw  in  the  meanest  and  grandest 
obj'jv t<  of  cr<:.iiio;i.  I'rom  questioning  a  candle  she  ad- 
dnr,>tp,  lii:r!<ll  10  suns,  stars,  nebul.-e,  and  comets;  the 
same  considerations  which  have  just  heen  applied  to  gas 
and  candle  flames  are  equally  pertinent  to  tlieie  great 
coamical  sonrce*  of  light. 
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Scifuli^c  Blue  Books,  No.  2.  Tin-  Xinih  RL-port  of  the 
Medical  Officer  of  the  Privy  Council,  with  Appendix. 
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Ths  work  tinder  notice  deserves  to  meet  with  a  very 
extensive  kale,  from  the  quantity  df  information  from 
the  pens  of  Messrs.  Simon,  Prankland,  Md  Thudicum. 

We  wish  in  the  fint  pkoa  to  dnw  more  pMticiil*r 
attention  (0  the  worit  in  spedroaoopy  done  by  the  fattier 
gentleman.  The  ohjeft  of  research  was  to  discover  if 
onything  peenliar  to  cholera  might  be  made  plqptleally 
evident;  in  faA.  to  detcift  the  virus  that  the  test-tube  and 
microscope  have  hitherto  failed  to  find. 

Some  rice-water  evacuation  from  the  colon,  half  an 
hour  alter  its  rt-moval.  evolved  sufficient  gas  to  lift  ofi'the 
heavv  ^la^s  stopper  of  the  bottle  in  which  it  was  con- 
tained. As  ri.';;aid8  this  gas.  the  evidence  of  incipient 
ft-rmcntation,  the  following  perccuugcs  will  give  valuable 
information:— 

Nitrof^n.  Carbonic  Acid. 

1st  24  liours'  gas  . .    99  per  cent        1  per  cent 
2nd   „  „    ..    5a     »  4*»  1. 

„  »   "37  5    ••         62-5  „ 

During  the  first  twenty-four  hours  400  c.c.  of  rice- 
vvatcr  evolved  "S'i.s  c.c.  of  gas  in  a  tube  over  mercury. 
A  flocculcnt  deposit  in  the  discharge  forms  half  of  the 
bnlk  of  tile  liquid,  and  consists  of  epithelium  patches, 
scales,  and  vtbriones  $  the  filtrate  coald  not  be  obtained 
quite  clear  from  these  bodies,  and  the  deposit  farther 
materially  interfered  with  the  process  of  diwysis,  decom- 
position continuing  during  both  fltowtiep  and  dialvsis. 
Thedialsrsateofthe  alkaline  rice-water  had  an  acid  re- 
aAion,  and  |;ave  a  crj'stallinc  body  resembling  leucine, 
combining  with  nitric  acid  ;  an  oily  substance  giving  a 
pink  reaiSion  with  nitric  acid,  soluble  in  water  ;  butyric 
acid  combined  witli  tfie  add'.-d  barium,  inorganic  salts  in 
considerable  quantity  ;  no  uica  could  be  diSLuvered.  The 
fermented  clcnr  It<nnd  v\  thtn  submitted  to  the  j-peii^ro- 
scope  ;  this  had  not  btt-n  dialysed,  for  none  of  the  tolour- 
in^'  iitaiters  pass  ttirough  the  dialyser.  The  ingredients 
of  rice-water  evacuation  (described,  by  the  way,  as  rice- 
water  thnwi^t  the  report)  «it— Vibtiomsicdli  fiom  (he 


surface- of  the  Intestine,  f;ran\ilar  (/<'i7-ij  of  cells,  mucine, 
modific-d  liemochrome,  .albunteii,  albumlnoits  body  giving 
rose-pink  reaction,  butyric  acid,  acetic  .icid,  ammonia, 
leucine,  inorganic  salts,  it  is  in  an  aif'tive  state  of  de- 
composition and  evolves  gas,  which  at  first  i»  composed 
almost  entirely  of  nitrogen  ;  soon,  however,  carbonic  acid 
prevails,  and  ultimately  nothing  but  carbonic  :itid  if 
evolved.    At  one  period  some  hydrogen  is  developed. 

The  following  is  an  account  of  the  instruments  end 
methods  employed  by  Dr.  Thudicum  in  the  spe^roBCOpO 
examination  of  the  colouring  matters  of  cholera  urine  :— 
For  the  observation  of  the  otdinaiy  non-maCTified  spec< 
trnm.  Dr.  Thudicum  employeda  number  of  spemoscopes  of 
his  own  constraAion.  These  consisted  each  of  a  large 
sulphide  of  carbon  prism.  The  oiism  was  placed  in  • 
drum-shaped  da r!-:  chamber,  to  which  atube  with  a  fixed 
slit  and  condenbiiig  lens  was  adjusted  at  the  proper  angle. 
The  speAntm  was  seen  entire  through  an  owong  opening 
in  the  side  of  the  drum.  The  light  was  made  to  pass 
thr^)U^^b  the  prciblcmatical  solution;  its  rays  were  piirified 
nt  the  slit,  fn.tdc  pr.rallel  at  the  lens,  and  broktn  pris- 
inatically  in  the  sulphide  of  carbon  wedge.  The  eye  at 
the  other  side  ri'ceived  the  entire  speftrum  as  modified  by 
the  interposed  (liiid,  and  was  easily  able  to  define  the  great 
features  of  these  modifications  by  comparison  with  the 
normal  spedlrutsi  wlien  the  interposed  tluid  was  withdrawn. 

Thp  advMntagcs  of  such  a  simple  spectroscope  were 
repeatedly  illustrated  in  the  course  of  these  researches  by 
the  instantaneous  observation  of  peculiarities,  which 
Could  not  so  easily  be  seen  in  the  magnifying  spedro- 
scope,  and  might  have  escaped  observation  by  means  of 
this  latter  instrument. 

I>r.  Thudicum  also  employed  a  spcAroscope  construtflcd 
upon  the  original  plan  or  Bunsen.  With  this  instrument 
a  telescope  magnifying  about  four  times  was  employed. 
The  slit  of  this  instrument  was  movable,  and  a  glaaa 
prism  could  be  adjusted  to  it,  so  that  the  normal  and 
altered  speArum  could  be  made  to  appear  simiiltaneonsly 
the  one  above  the  ether. 

'But  altboujdi  vahwUe  dissrvadons  and  general  com- 
parieone  OoniOBe  made  by  these  instruments,  and  although 
their  spefira  were  of  great  purity  and  precision,  yet  they 
admitted  of  no  accurate  measurements,  and  the  changes 
of  temperatare  tinavoidable  in  a  chemical  laboratory,  and 
j  very  preat  in  a  frail  wtuidcn  structure  causcd  Undceinble 
currents  in  the  sulphide  of  c.irhon  prisms. 

By  the  side  of  these  instruments  a  spectrometer  by  Mr. 
Ladd  was  employed,  which  was  pru\'ided  with  two  flint- 
glass  prisms,  and  beside  the  slit-tube,  with  a  telescope. 
\\Tiilc  in  Bunsen's  ori<»ina!  «pectrnscope  the  entire 
spedinim  is  brought  into  \iew  by  turning  the  prism,  in 
this  spedrometer  the  telescope  is  made  to  move  upon  an 
arm,  which  centres  somcwtiere  tn  the  middle  ortfie  ^ec 

which  carries  the  prisms. 

This  airannement  [;a\e  a  very  good  speflrum.  By 
means  of  the  easy  motion  of  the  telescope  the  platinum 
wire  on  the  diaphragm  of  the  eye  piece  could  be  brought 
into  close  adjustment  to  the  margin  of  any  spedral  linee 
or  bands.  The  arm  carr>-ing  the  telescope  could  then  be 
clamped,  and  the  final  adjustment  be  made  by  means  of  a 
fine-threaded  screw.  The  podtinn  of  the  wire  could  then 
be  learned  by  reading  the  poeition  of  the  index  on  the 
divided  quadrant  Hgf  the  djec.  The  only  Inconvenience 
attaching  to  thIeiBMnment  was  that  tbeeibeerver  had  to 
rise  after  ovary  ohservatlon  to  order  to  rend  olT  the  scale. 
This  should  tie  avoided  in  the  constmAioa  of  an^  similar 
apparatus,  by  eneraving  the  scale  on  a  broad  ring,  and 
making  it  readable  through  a  short  system  of  glasses, 
having  its  e>'e  piece  just  underneath  that  of  the  telescope. 

The  speclron;cter,  with  difT.ise  sunlight  or  the  light  of 
a  lamp,  burning  gas,  par.ttTin  oil,  or  tallow,  gives  a  guod 
large  spedlrura.  It  wa.s  at  first  attempted  to  me.isurethis 
spectrum  by  determining  the  d  line  by  means  of  sodium, 
and  then  making  this  a  zero  point  by  measuring  from  it 
in  two  diredions.  But  the  aescriplion  of  the  diredion 
bilDK  finuid  iacQOtMiiieBt*  Ibe  nfinciiMil  Fkanafaote  liana 
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of  this  spedrum  were  deteriri::i  :  1  bymeansof  a  faeliostat. 
Every  change  produced  in  the  spedtrum  by  substances  to 
be  analysed  could  thus  be  referred  to  the  only  fixed  points 
in  the  spcdnim,  the  lines  of  VVollaston  and  Fraun- 
bofer. 

But  in  tbis  process  the  following  difficulty  arises.  The 
lines  of  the  entire  speArum  canmu  he  read  with  the  same 
adiastment  of  the  eye-piece.  This  difficulty  ah  sea  with 
all  magnifying  speAroscopes,  and  spedndogiitt  htm 
adoptedtlie  device  of  ayddiag  it,  by  Meiof  thdr  speaia 
witA  what  it  UxmxA  **OMditim  cl«aiiieM?*  A  cemin 
portiMi  of  the  deimcw  of  ont  psft  of  the  ■peAmm  is 
aeetificed  In  order  to  bo  aUe  to  see  with  the  same  adjust- 
ment eootfaer  part  of  the  spedtnim,  which,  if  the  first  were 
viewed  absolutely  well  defined,  wontd  not  be  defined  .it 
all.  Bet  't'l  I'l!  :i  ;  im  clearness,  which  serves  very 
well  for  the  specu,*  of  iiut  inciallic  ^;.ises  and  for  ordiaaiy 
observation  of  absorption  phenomena,  the  eye  cannot  fix 
the  solar  lines  of  the  entire  spec'trvjm  so  .IS  to  read  ihem 
o;T repe.itedly  with  the  same  accuracy.  \\'b.en  prncceding 
from  the  red  to  the  violet  end  of  the  solar  spcLtruin  wc 
arrive  a;  . m;  ,  ur  ui-  middle  .ind  end  of  green,  at  a 
region  where  it  becomes  necessary  to  shorten  the  focus 
by  pushing  in  the  eye-piece  a  little,  in  order  to  obtain  a 
Cair  coBgruity  of  the  eye-piece  wire  and  the  linci  of  the 
Unemdi^oletpart.  Thia  produces  what  may  be  called 
an  artificial  or  teWscoplc  irrationality  of  the'  spe^rum, 
which  destroys  a  little  the  accuracy  of  the  relations  of 
botb  iu  wing!  to  each  other  in  the  metric  conceptioo.  But 
if  both  wjttgi  aie  conaidcrod  separately,  nil  mcnnmrnents 
tying  between  n  end  A  im  die  one  hand,  end  between  b 
md  the  violet  end  on  the  other,  are,  with  tht  best  adjust- 
ment obtainable,  accurate  amongst  themselves.  For  the 
rest,  this  source  of  relative  error  happily  affefts  the 
principal  points  of  the  following  observations  v.  r.  li■r^,•, 
inasmuch  as  the  phenomena  to  be  discussed  are  mainiy 
sifdated  in  the  tir  t    :  rt  1  end  part  of  the  spedrum. 

We  are  thus  enabicJ  to  attribute  their  adual  and  no 
exa((geratcd  value  to  the  following  determinations  : — 

Wneti  the  platinum  wire  of  the  cyc-piece  covered  a  line 
X,  seen  with  the  best  adjustment  obtainable  for  one-half 
of  the  spectrum,  the  point  of  the  arrow  on  the  indicator 
of  nonius  stood  upon  Y  degrees  Z  minutes. 

Single  minutes  could  no  longer  be  read.  Two  and 
three  could  be  estimated.  The  constantly  changing 
iotenuty  of  the  brightest  sun-light  produced  Blight 
vatintioo  in  the  readings,  so  did  the  inaccnnciet  of  the 
kcfioeuic.   But  oJtinutely  the  following  tueanifementB 


Red  end  of  spednm        (DUBcalC  nnd  chugeiUe). 
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Focus  shortened;  eye-piece  poshed  in. 


Vfolet  end  13^  t8*  (Moet  diScott  (o  determine). 

r  ,  K  i  r  ited  observation  it  was  found  that  the  ends  of 
the  speiftruni  could  not  be  absolutely  determined  within  a 
fluctuation  of  0°  6'.  Ihit  the  error  never  had  wider  limits. 
The  same  was  ascertained  to  be  the  chance  of  error  in 
the  reading  of  the  terminals  of  feeble  absorption  bands. 
"  My  readmgs  might  differ  by  o*  6'  from  each  other,  or  the 
readings  of  my  assistaniB  might  differ  frotn  fny  own  by 
o*  6',  but  rarely  or  never  more.  But  when  the  bands 
were  dark  uA  well  defined,  such  as  blood  bands,  or  the 
bands  of  cooeenlraled  hmnatine  sohttkm,  any  nmnber  of 
raadinga  made  •neeessivety  by  myself'«r  my  astiataoto 
wpnM  alvi^  ihw  the  same  results." 

(To  b«  coaUsMd.) 


CORRESPONDENCE. 

CERHARDTISM. 

To  the  Editor  of  the  Chi-micnl  S'cu-s. 
Sir,— The  depression  of  my  spirit"?,  consequent  upon  a 
compulsory  return  to  tlie  l.iboratory  from  a  more  highlv 
ozonised  region,  has  bren  greatly  relieved  by  the  perusal 
of  your  excellent  jouninl  of  the  24th  of  July,  from  which 
I  learn,  with  unspeakable  pleasure,  that  one  of  our  most 
distinguished  chemists  is  exhibiting  decided  indicalioiM  of 
recovery  from  Gerhardtism,  from  which  he  was  one  of 
the  lint  to  suffier  on  the  outbreak  of  the  disease  in  thia 

country. 

The  distressing  charader  of  the  attack  may  be  infencd 
from  the  following  extraAs  from  that  ma^^nificent  firagment, 
his  "  Manual  of  Chemistry  "  (Longmans,  1861). 

At        10,  we  find  that  "  the  essential  charaAer  of  an 
add  Is  Its  capability  of  exchanging  hydrogen  for  a  metal 
and  again  at  page  11,  that  "an  acid  is  a  hr<lrof;i'n:sed 
body,  which,  when  treated  with  hydrate  of  potassium, 
can  exchange  hydrogen  for potassiom,  with  stmnltaneoiia 

formation  of  water," 

Now,  S;r,  you  will,  I  think,  aj^rec  with  me  that  we 
must  hail  the  follo'.'.'inf^  as  an  unmit»takable  symptom  of 
approaching  coiivale? tence  : — "  Further,  in  considenng 
the  pro)>crties  of  dir.ulplDtle  of  carbon,  we  shall  lind  that 
it  ac'ts  as  an  nuh\  droiii  aiid.  combining;  direCliv  with  bases 
to  form  deimite  salts,  strictly  comparable  with  the  ordmar^ 
carbonates  produced  by  the  dir^t  combination  of  carbonte 
acid  with  bases." — (Chemical  News,  July  24,13.  41.) 

The  statement  that  liquefied  carbonic  acid  gas  is  heavier 
than  water,  a  line  or  two  earlier,  shows  that  the  mind 
has  not  yet  entirely  recovered  its  admirable  powers.— I  ami 

A.  N.  HVDKIDK. 


SULPH0CYAN1D£  OF  AMMONIUM. 

To  the  r.ilitor  of  the  Ch^-ftual  Kcu  s. 
Sir, — Being  obliged  to  prefer  an  invigorating  tour  in 
Scotland  to  attendance  at  the  Norwich  Meeting  of  the 
British  Association,  I  had  not  an  opportunity  of  making 
remarks  on  a  paper  read  before  the  Chemical  Sedion  by 
Dr.  T.  L.  Phipson,  F.C.S.  * 

I  am  a  good  deal  astonished  at  the  Cftft  Stated  Oy  bim 
of  his  having  found  some  sulphate  of  ammonia  of  eimmicrce 
to  contain  75  per  cent  of  sulphocyanide  of  ammonium. 
iStnne  twenty  years  ago  H  was  the  custom  to  saturate  the 
ammaalmcal  water  of  the  maoufaOnre  with  sulphuric 
acid,  then  to  evaporate  and  crystallise.  At  that  time  the 
greater  part  of  the  sulphate  of  ammonia  of  commerce 
\s  as  contaminated  w.th  sulphi>cyaiiide  ,  more  recently, 
the  almost  invariable  niodc  in  use  has  been  what  is 
technically  called  blowing  the  sulphates — that  is,  blowing 
high  pressure  steam  into  the  gas  water,  and  conveying  the 
vapours  containing  all  the  volatile  compounds  into 
sulphuric  acid;  ftilphatcof  ammonia  so  produced  contains 
no  sulphocyanide,  as  that  compound  is  not  volatile.  I  am 
at  this  time  operating  upon  a  lot  of  ::o  tuns,  from  Glasgow, 
bought  without  any  stipulation  beyond  its  percentage  of 
ammonia,  and  it  does  not  contain  the  slightest  trace  of 
sulnhocyanogen  ;  I  therefese  COBCfade,  that  what  Dr. 
Phipson  found  to  contain  75  per  cent  of  sulphocyanide 
must  have  been  a  very  exceptional  article. 

The  chief  matters  of  scientific  interest  in  Dr.  Pbipaon'a 
paper  is  the  mode  by  which  he  separates  the  snlpho* 
cyanogen  compound.  It  so  h^ena  that  some  ttiree 
years  ago  I  obtained  provisional  proteOton  for  a  process 
for  the  manufadure  of  sulphocyanide  of  ammonium,  of 
which  Dr.  Phipson's  mode  is  in  so  far  an  exad  repro- 
dudion,  only  he  does  not  Clliy  itQUt  SO  as  to  complete 

it  as  a  praaical  process.  Digitized  by  Go^gle 
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I  found  the  residual  gas  waters,  after  all  the  volatile 
compounds  were  blown  otf,  to  be  rich  in  sulphocyaniiJcs  ; 
to  tliis  iifiuor,  concentratdd,  1  added  a  mixed  solution  of 
protoKulphaie  of  iron  and  sulphate  of  copper;  I  had  then 
a  beautiful  grcyish-whitc  precipitate  of  cupreous  sulpho- 
cyanide.  To  obtain  pure  MilpliocYanl<!e  ol'  aniiiioniuiii,  as 
to  which  Dr.  Phip-ion's  paper  in  the  report  now  before 
me  t;ives  no  tliredtions,  I  took  advantage  of  the  strong 
affinity  of  copper  for  sulphur.  Sulphide  of  ammonium, 
however,  as  geaerally  sold,  »  a  dear  and  not  a  very  pure 
compound ;  a  strong  aolution  of  sulphate  or  chloride  of 
ammonium  vras  mixed  up  with  soda  waste  fresh  from  the 
vats.  Steam  being  blown  into  the  mixtuve,  there 
distilled  off  a  strong  and  pure  solution  of  NH4S;  this 
beinji  added  to  the  washed  precipitate  of  cupreooa  aoipbo- 
cyawdci  double  decompoittion  took  place,  and  1  had 
pufe  ■nlplrnqranide  of  ammoBtitm  in  solution.  Many 
nondredwei^ts  of  this  salt  were  made,  and  the  process 
was  perfe&,  but,  unfortunately,  the  demand  for  the 
article  was  extremely  limited,  pounds  of  it  only  were 
wanted  where  tons  had  to  be  produced  in  order  to  make 
it  .1  profitable  manufadlurc,  and  I  put  the  thinj;  aside. 

I  can,  howe\cr,  eurroboratc  Dr  Thipson  as  ti>  llie  beauty 
of  the  cr>'stals  -  ihey  are  of  pure  and  dazzling  whitcnesa, 
and  often  radiate  in  lengths  of  6  tO  S  iacbeam  tiw  CtJ*- 
lalliking  vessel. — I  am,  &c, 

PiTSB  Snuic*. 

Manchuicr, 
Asff.  31,  iHI. 


MISC£LU^£OUS. 


Embalming. — A  subjcd  treated  by  the  patented  car- 
bolic acid  process  of  Professor  Sccly,  103  days  previously, 
was  [t'Lcntly  examined  at  the  Bellevuc  Hospital  by  a 
number  of  scientific  gentlemen,  and  found  in  pcrfed 
preservation.  There  was  no  smell,  and  the  face  was 
•tartlins  in  ita  naturalness.  The  Professor  was  hinaelf 
aatooiaSed  to  flod  that  the  success  of  the  proccM  wai  so 
cowpiete.  Decorapoaition  bad  been  absolutely  picvented . 
In  CnlaeaM  *  ainple  eolation  of  the  acid  was  applied 
•Ktenally,  tnd  bijcdei  into  the  natural  openings  of  the 
cnvitiea  of  ttie  bmhf.  It  it,  however,  proposed,  when 
there  are  no  objeArons  to  malttnr;  inci-^ions,  to  injeft  it 
abo  into  the  veins,  ll  is  believed  that  thus  prepared,  the 
bodies  will  last  a  hundred  years. 

British  Association  for  the  Advancement  of 
Science  (Norwich  Meeting).— At  the  concluding  meet- 
ings the  following  recommendations  were  adopted  :  - 

"That  the  committee  on  hmiii.ous  nu-tccirs  and  ai-rolites, 
comisting  of  Mr.  Glaisher,  Mr.  R.  P.  Greg,  Mr.  E.  W. 
Brayley,  Mr.  Alexander  Hcrschel,  and  Mr.  C.  Bioolte,  be 
re-apBK>inted ;  Mr.  Herschel  to  be  Secretary." 

**That  the  committee  consisting  of  Dr.  Tyndall,  Dr. 
Lyon  Piavfair«  Dr.  Odling,  Rev.  C.  Pritcbard,  Professor 
Relland,  FrofitMor  W.  A.  MlOef,  and  Proressor  Foster,  be 
re-appointed  for  the  purpose  of  enquiring  into  the  present 
methods  of  teaching  the  elements  of  dynamics,  experi- 
mental phy.vics,  ana  chemistry  in  schocds  of  various 
classes,  and  of  suggesting  the  best  means  of  pr<muiiing 
this  objeA  in  accnrdanct-  with  the  recommendations  of 
the  report  of  the  committee  appointed  by  the  Council ; 

and  that  Piofeoior  Foiter  and  Dr.  OdUng  be  the  Secre- 
taries." 

"  That  Lieut.-Col.  Strange,  Professors  Sir  Willi.nm 
Thompson,  Tyndall,  and  Frankland,  Dr.  Slenhousc,  Dr. 
Mann,  Mr.  Huggins,  Mr.  Glaisher,  Professors  Williamson, 
Stokes,  Fleming  Jenkin,  Hirst,  Huxley,  and  Dr.  Halfour 
Stewart,  be  a  committee  for  the  purpose  of  inquiring  into, 
and  of  reporting  to  the  British  Association,  the  opinion  at 
which  tney  may  .irrive  concerning  the  following  qucs- 
tiont: — t.  Doea  there  exiat  in  the  United  Kii^ooi  of 
Qitot  Bflinia  and  IidMid  mffident  proviaion  fcr  the 
vfgoiWM  i^meeiitioa  of  phyikal  naeaich?  a.  If  not, 


and  what  m 
that  Dr.  Robeitji 


what  further  provision  is 

should  be  taken  to  secure  It? 
Mann  be  the  Secretary." 

Mr.  Griffiths  made  the  following  statement  of  the  num- 
ber of  tickets  which  had  been  issued  at  the  Norwich 
Meeting:— 196  old  life,  iS  new  life  members,  326  old 
annual,  117  new  annual,  720  associates ;  A8a  ladieti  and 
45  ibrelgR  wembeta and tnelr  laAca;  total  s<004. 


NOTES  AND  QUERIES. 


Picrate  of  Quinine.— Cir.  »ny  "f  yo'.ir  cnrrc^por.rlrnt";  inform  me 
if  ilic  abuvc  Iiaa  t>ccii  c.«pciiraciile<3  upon,  and  if  il  i»  uf  (iractitii  u»c  ? 

—  lil  »M.. 

Embalming.— Your  correspondent  "A  PhyiiciAn  "  will  &n<l  the 
different  cMMntof  processes  described  is  Gamal's  "  Jf<iMi»  tUt 
nmhitHmemtnH  «f  4it  PrtpmrmHomt  in  PUtm  jtAntvmit."  ttn. 
Paria,  iSj8. 

RttSlillf  of  Iron.  — I  sfiould  be  obliged  if  uij  of  your  oameros* 
lub^cribcri  would,  thr»uf;b  the  medium  of  yuur  valuable  "  Note*  and 

Qucrici,"  infium  mc  nf  »  prcpiralinn  «  hich  will  prevent  wrooght  iron 
from  nistini;,  and  At  the  sjimc  time  be  proof  agaimt  attack  aftoiliil( 

C»u-.tu  »iK!a.— l-.MC.INEE*. 

iiiiii  t»  ai.niAt  cumpietcly  prescnod  Itaoi tntlag  in  the 
of  cauatic  alkali.— £0.  C.  N.J 


TO  CORRESPONDElfTS. 


CommitmeaHoiu  hare  hee»  rtuivtd  from  Rev.  B.  W.  Gibtonr, 
M.A.:  Nicfaolioa,  Maul*,  and  Co.;  MoUsrsbead  and  Co. ;  P.  Holland 
^withencliMurel;  J-  I'arncll;  Capt.  W.  A.  Rom.  R.A.(withencl«*ure)i 

W.  Sthofield  ;  J.  T.  HmlU:«5  («iIIi  enclosure! ;  P.  Squire;  ProfcMor 
Heaton ;  Professor  III  .vam  .  Dr.  T.  I..  Phip»on  (with  enclo«arc}; 
Pro(esu>r  \Vankl>-n;  W.  H.  Pcrkin,  F.K.S. ;  E.  Deanct  (with  eo- 
cloiure):  D.  Kemp  (Bombay);  W.  U.  Davix  (with  codoaaKl; 
Townscndand  Adams  fwith  enclcnurca):  W.  fjunler  fwith  encluaurc): 
G.  W.  Kcyworth  ;  J.  I.cvin«tcin  (with  enclrwurc I  :  I".  C.  Calvert  and 
Co. :  V.  Spcncc  fwith  encloture) ;  Macnetium  Metal  Co. ;  Dr.  Horace 
Dobell  (With  eocloaure)  ;  C.  Toraliiuon,  I-.R.S. ;  P.  Sanke*  ;  and  Ui. 
Kcllner. 

Several  letlerc,  notices,  and  papem  fnr  publication,  included  in  the 
above  acknowledgcmenti,  are  unavoidably  puatpooed  till  neat  u-eek. 

Now  ready,  rricL*  2s.  M. 

\?\7hat  should  we  Drink     An  Inquiry.  Sug- 
>  >    )  '  <  byMr.  Bsdtotih^  "Pnftlcal  MMcseoWiat.'*  fr 

Jamt  .  I,.  DrniTian. 

LonKmans,  Green,  and  C'l.,  Paternoster  Row. 

MR.  H.  BAILLIEKC  S  CHEMICAL  PUBLICATIOHS. 

I. 

In  1  volt.,  8vo.,  price  yd*. 

A  Complete  Pra(flical  Treatise  on  Fuel,  and  its 

Apnli£ati<«  to  the  ProdtiOitm  of  Heal  and  Ligjbt.  Illiatntad 
with  43t  Wnodc'its  and  f>  I.ilhof;rai<l-iv'  Platc«.  formlBI ths  FifSt  Fstt 
ofKNAPP'S  CHtMICAL  TliCH.NOLOUY. 

Bjr  THOMAS  RICUAKDSOM  aad  HSNIIT  WATTS, 
n. 

In  3  vols.,  Steh,  pries  ^raa,Jkvfbc  sane  Astlwn. 

A Complete  PraAical  Treatise  on  Adds, 
Alkalka. lad  Salts:  their  UaaaMkiMe sad  Ap|f~  ~ 
ttaledwitli  m  Woodeuls  and  9  LiilMciaiAic  Pistes. 

III. 

Latcl)'  Publi&hcd,  in  8vo.,  price  36s. 

Chemical    Technology,    by    Dr.  Thomas 
meksnlMm  and  nemy  Watts.  Esq..  P.R.S.,  Sc.  FsitV. 

CoNTi'NTs.—Pruji'iiatc  of  Pot.T,1>.  Oxalic  Acid.  Tartaric  Acid.aad 
the  Tartrate*  of  Pola'sh.  Citni:  Acid, 

Appcndi.ic  A  ciiniitinuiL;  udtliiiimat  infurmation  on  Sulphur,  Sulphuric 
Acid,  Binilphide  nf  C.-irlK<n,  Chloride  of  Sodium,  Soda,  Hydrochloric 
Acid,  Potash,  Snap,  Glycerin,  Aluminium  and  Sodium,  Hasnniun. 
Soluble  Stannatca,  Aneniale  of  Soda,  Silicates  ol  PoUth  and  Soda., 
Chlorate  of  Potash,  Phgiphoiua,  Lucifer  Matches,  Hypotulphite  of 
StiJa,  Huracic  Atid,  Soluhle  I'biwrhatcs,  Nitrate  of  Soda.  Gunpowder, 
Ciin-cptlon,  Nitroglyeei^ne,  and  I'runiatr  of  Potaah. 

Appendix  B,  containing  Abitfa£ta  uf  Spcciftcation*  of  Patent!  re - 
laiiiiK  tu  the  material  and  proccatca  dcacribcd  in  this  sad pffViSIIS 

\  idulllcli. 

Appendix  C,  Table?  connci>.rd  with  these  pTi.'crise-'. 
Appendix  n,  a  Cnlle(:ti  <n  i  f  Docutncnls  on  Patent  RiShta. 
A  detailed  i*ro«pe£tu»  may  be  had  on  applii.aiion. 

H.  Baiilicke,  aii(,  kesent  Siic.  t,  London. 
***  Mr.  Bailliire  continnesto  receive  all  Ike  Nsw  t'onicB  8oet»«a 
Cbmisliy  and  Ilia  kiadndr  -'  
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THE  ABSORPTION  OF  GASES  BY  CHARCOAL.* 
»f  Dt.  K.  ANOUS  SMITH,  FJLS. 


Dr.  Anous  Smith,  without  reading  n  paper,  said  that 
he  bad  aoatwhat  farther  extended  his  inquiries  into  the 
lawB  of  abiorption  of  gases,  as  shown  by  charcoal.  He 
had  some  ytm  ^gpi  uSid  that  he  believed  the  a£lions  were 
on  the  border  bctwctn  ebtmUtry  and  physics,  or  that 
physical  pbenomrn^t  were  an  extension  of  the  chemical. 
Last  year,  in  a  short  nute,  he  said  that  the  gases  which 
ba  UMd  wen  absorbed  io  whole  vgiaoies,  or  voluniea 
which  were  multiples  of  bydrofen.  He  bad  now  tned 
other  gases,  with  the  following  results :— Hydfonen,  t ; 
oxygen,  7-99 ;  carbootc  oxide.  6-03  ;  carfaoBic  add*  fa'OS  ; 
marsh  gas,  10-01 ;  nitrous  oxide,  12-90;  mlpbwrotts  tcid, 
36-95 ;  common  air,  40063.  Nitrogen  WBt  found  to  be 
'4  27  ;  probably  this  i*  a  little  too  loWt  as  there  is  always 
some  nitrogen  left  in  the  heated  charcoal.  These  numbers 
arc  f;ot  bv  dividing  the  number  ot'  volurrn-s  ahsnrhi-d  by 
each  gas  by  the  volumes  of  hydrogen  .absorbed.  They  are 
an  average  of  many.  The  numbers,  in  sDmi-  c.iKes.  differ 
considerably;  it  is  supposed  that  the  ruasoii  hea  in  tlie 
coti^-titution  of  the  charcooJ,  but  some  of  it  may  lie  in 
the  mode  of  working.  It  seemed  to  hin;  ii^ipurtant  to 
briiif;  \inder  fome  form  of  order  t!iosc  Ion;;  observed  but 
irregular  actions  which  f,eemed  httic  tapauie  of  being 
shown  to  be  guided  by  a  law  ;  ^^hat  tiiat  law  ]s  be  did 
not  see  fully,  but  there  disiiniitly  vvas  order. 

He  considered  that  the  ultimate  panicles  of  gas  rested 
a?  strata  or  layers  in  the  charcoal ;  the  nearer  particles 
were,  therefore,  lees  forcibly  held  than  the  more  distant. 
They  were  also  most  difficult  to  remove.  If  this  physical 
•dion  bad  an  analogy  with  chemical  aAion,  it  would  also 
paniaUy  throw  li^t  upon  it,  and  it  teemed  to  point  to 
compound  contauaiog  pai  t.^  held  lofether  more  or  lci>s 
liooaefy  dUA  other  paits.  The  gft  and  charcoal  /ami 
•aeh  a  compound  already  In  a  asmn  not  purely  cbenical. 

The  BttBiben*  however»  lequire  analysis  and  careful 
thought*  Two  of  them  seem  veiy  lerearbable  namely, 
oxygen  and  carbonic  acid,  aa  the  veinniea  ate  exa^y 
those  of  the  weights  of  oxygen  in  water  and  of  an  atom  of 
carbonic  acid.  Eight  volumes  (if  oxygen  .ire  128  times 
heavier  than  one  volume  of  livdro^eii  :  t!ie  g.i&es,  there- 
fore, do  not  seem  tr<  he  taken  up  aci  ordini^  to  their  .Uni-.iic 
weights.  By  attention  to  this,  he  hoped  that  some  light 
would  be  thrown  on  tlw  atomic  physicai  cmstitntion  of 
bodies. 

In  a  praAical  point  of  view,  he  hoped  to  gain  by  the 
en«itiiry  notae  knowledge  of  the  phenomena  of  spontaneous 
combustion  to  which  several  substances  are  siibjeded. 

Experiments  on  the  absorfition  of  mixed  gases  had  been 
made,  but  were  left  lor  description  when  the  paper  was 
written,  and  also  those  on  the  extrusion  of  the  gas  by 
another. 

He  had  a  very  long  time  ago  illustrated  the  oxidising 
power  of  porous  substances  in  rcpofts  tO  the  British 
Association,  perhaps  so  !on;^  ago  that  some  persons  thought 
Itneedftd  to  do  it  again.  No  one,  however,  had  encceeded 
so  thoroughly  as  Dr.  Stenltouse  in  this  department. 

Experiments  on  salts  were  not  sufficiently  telling,  and 
a  better  mode  of  making tbem  required  to  be  founds  hut 
it  was  dcartoUat  that  the  charcbal  took  up  most  readily 
those  oaides  the  meiab  of  indiich  wee*  Icae  inclined  to 
oxidise*  The  coMihiiMtkms  being  WMher,  the  bnaea  were 
femoved  fiom  ibe  acid,  n  atmg^  against  chemfcnf  adkion 

»  PiWih»isQciatfau,»SBrich  Mtstiag,  SsflUsa  B. 


existing.  In  other  words,  an  aif^ion  with  little  chemical 
charader  opposed  itself  to  the  purely  ehenical,  and  by 
aid  of  mass  gained  something,  a  phenomenon  which  is 
frequent  whenever  chemical  aflion  is  weak,  and 
which  interfere K  mueli  v.  ith  (  xaL^^ncBS  in  analysis. 


RESEARCHES  ON  THE  ETHERS.' 

ByJ.ALP|LSD  WANKCYN. 
Prefcsioref  CbeaiMfy  in  the  LAodou  IiittitBliaii. 


Five  cubic  centimetres  of  good  acetate  of  ethyl  ."jnd  0  3 
gramiTie  of  sodium  weie  scaled  up  in  a  small  gl.'ojs  tube, 
and  then  heated  in  the  water-bath  to  100"  C.  until  ;i!l  tlie 
sodtutti  had  disappeared.  The  tube  was  then  ojiened 
under  water,  and  th.e  gas  which  escaped  measured  as  c.c. 
at  the  oidinary  temperature  ctf  tlie  air.  CorrcAed  ato'  C. 
and  760  m.m.  pressure  (dry),  the  volume  of  the  cscajpcd 
gas  IS  about  23  c.c.  If  the  volume  of  hydrogen  which  is 
equivatent  to  0-3  gramme  of  sodium  be  calculated,  it  will 
be  found  to  be  about  140 c.c. 

Therefore,  this  experiment  establishes  the  fiA  that 
there  is  no  evolution  of  hydrogen  as  a  main  produA  of 
the  adlion  of  sodium  on  acetic  ether.  Moreover,  the 
23  c.c.  of  gas  which  escaped  must  be  regarded  aadue  to 
traceaof  uoobol  in  the  acetic  ether,  aud  not  as  atislog 
from  minor  secondary  reaAions  on  the  acetic  ether. 
About  2  per  cent  of  alcohol  present  in  the  acetic  ether  (and 
such  a  quantity  was  very  probably  there)  is  suflicient  to 
account  for  23  c.c.  of  hydrogen. 

Another  sample  ofacetate  of  ethyl,  which  bad  been  very 
carefully  prep.ired.  evolved  00  gas  at  all  wheo adod  OH 
by  potassium  or  f.od.itim. 

.-Ir<-fi!fi-  p/'.lmy/  ami  Sodium. — The  aectatc  of  amyl  was 
very  carefully  deprived  of  all  traces  of  .iuiylic  alcohol  by 
being  treated  with  [;l;.cial  .-icctic  acid  and  hydrochloric 
acid  £;a».  After  ihi^  treatment  it  Ravecorreft  numbers  on 
titr.iti(>n.  0.6  gramn'.e  of  sodium  and  11  c.c.  oface'.aie  of 
amyl  were  sealed  up  in  a  .small  tube  and  he.ited  to  100  C, 
until  all  the  sodium  had  dissohed  ;  tin  tube  was  then 
opened  under  water.  Not  a  trace  of  gas  was  evolved. 
(Calculating  the  ou.'.niity  of  hydrogen  equivalent  to  the 
o'6  gramme  of  sodium  it  will  be  found  to  exceed  250  c.c.) 

Bnlyrate  of  Ethyl  and  Sudium. — The  ether  boiled  at 
iiS's^'C,  and  was' consequently  the  normal  (not  the  iso) 
butyrate.  On  being  titrated  it  gave  vcr>'  correft  numbm. 

Thirty-seven  giammesof  this  butyric  ether,  7*5  grammea 
of  sodium,  and  40  c.c.  of  diy  common  ether— 

were  sealed  up  an  1  h.eated  vcia  :;er>tlv  in  the  \eater  bath, 
and  shaken  up  well  durinj^  the  progress  ot  the  reaCUon. 
The  sodium  dissolved  without  any  evolution  of  gas«  The 
experiment  was  repeated  with  the  same  res^ult. 

Valerianate  of  Ethyl  and  SodiutM.—'l'hen  is  not  the 
slightest  evolution  of  gas  when  these  materials  adl  on 
one  another, 

liensotile  of  Ethyl  and  Sodium. — Pure  l>enzoic  ether  and 
sodium  and  common  ether  were  sealed  up  and  heated  in 
the  water-bath.  There  was  adion,  but  no  eviction  of 
gas. 

From  these  experiments  it  is  abondantty  evident  that 
free  hydrogen  forms  oo  part  of  tlw  prodttft  of  the  a^on 
of  sodium  00  the  others  of  the  fatty  and  aromatic  acids. 

All  the  mode*  of  explaining  the  aAion  of  sodium  on 
acetic  ether  adopted  by  Geuther,  Frankland.  and  Duppa 
during  the  last  few  years  mast  therefore  be  abandoned. 
The  well  known,  and  in  some  rcspcfts  adir,iial)'.e.  memoirti 
of  these  chemists  agree  in  representing  tin  .lilion  of 
sodium  as  coiiMstint;  in  the  evuiiition  ol  .<n  erjuivalsot 
of  hydrogen  for  every  equivalent  of  sodium  tonsumpd. 

*  Oritith  Anociation,  Noreicb  Mcetini;,  Settiun  B,  Cv»<auDic«tcd 
by  lbs  Author.  g 
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Thu«  Geuther  writes  the  following  equation  to  expre!:<; 
the  i^on  of  aodiom  oo  acetic  ether  :— 
AttticEtber.  Btlvlat*  of  Soda.  NawBody. 

3C4HBOJ  -I-  Nas  »  NaCaHsO  4-  CfiHgOsNa  +  Ra> 

Frankland  and  Duppa  write : — 

4C4H8O,  +  Na,  =  2C1H6O  +  aCoIIoOjNa  +  Hj. 
Also:- 

aC^HgOi  +  Naj  =  CjHeO  +  CeHgOjNa,  +  H,. 
Abo:- 

aCjHsOj  +  Na,  =  2C4H;,Na02  +  Hj. 

Alio:— 

All  these  equations  affirm  the  evolution  of  as  many 
equivalents  of  hydrogen  as  there  are  equivalents  of  sodium 
consumed.   All  of  them  arc  condemned. 

In  order  to  account  for  the  strange  error  into  which  the 
eminent  chemists  just  refL-rrcd  to  have  fallen,  it  will 
perhaps  be  enough  to  make  the  remark  that  they  appear 
to  have  omitted  to  meaaure  the  equivalent  of  hydrogen 
v^ch  aevertiielceB  fignies  in  their  equations.* 

I  have,  on  former  occasions,  represented  the  aAion  of 
sodium  on  valerianic  ether  as  consisting  in  the  rtpLici: 
mentof  the  acid-forming  radical  by  sodium  and  the  genera 
tion  of  free  valerjl  or  sodium-valeryl,  according  to  circum- 
stances.   A  mode  of  representation  of  this  kind  will  have 
to    he  a;loi'tfd  by  chemists   for  the  explanation  Of  the 
reaction  between  sodium  and  acetic  ether. 

Cicuther,  Frankland,  and  Duppa  agree  (in  this  instance 
the  agreement  rests  on  an  experimental  bnsis)  in  repre- 
senting a  bodv  havint;  the  formiiLi  CjH,/)  Na  as  a 
produfi  of  the  aclion  of  sodium  on  acetic  ether,  (ieuther 
obtained  and  nn.ilysi  cl  it,  and  also  the  hydrogeji,  ethyl, 
and  methyl  derivatives  of  it.  He  also  prepared  some 
derivatives  containing  various  heavy  metals,  and  he 
investigated  quantitatively  a  very  interesting  decom- 
position in  which  water  plays  a  part,  and  in  which  acetone, 
alcohol,  and  carbonic  acid  are  produced. 

Frankland  and  Duppa  have  prepared  the  ethyl  deriva- 
tive. Altogether  it  is  well  made  out  that  CsH^OjN'a  is 
produced,  and  that  it  is  the  main,  if  not  the  only,  new 
oonpennd  dinetiy  resulting  from  the  adton  of  sodium  on 
•eeoe  ether. 

Very  complicated  names  have  been  given  to  it,  viz., 
"  Acthylen-dt-methylencarbonaaure  Natron,"  by  Geuther, 
.  n  l  '  EthyIic-Md«cetaoe*c«rbonate."by  Frankland  .and 

Duppa. 

On  making  an  inspection  of  the  formula  it  will  be  seen 
that  itisequal  to  three  equivalents  of  acetyl  and  one  of 
lodi«n^— 

C6H^03Na  =  fC,II/)t,i 
Na, 

and  its  produdion  from  acetic  ether  and  sodium  adrnitk  of 
the  following  formolation  :— 

Acetic  Ether.  Bthylale  of  .Stxla.  Sodium-triicrlyl. 

_  ,     Na)f.    ,  Na> 


'^^^^lo  +  Na, 


(C2H3O),) 


No  other  equation  is  capable  uf  rendering  a  rational 
accoont  of  the  nroduAiott  m  CsH^OjNa  from  acotic  ether 
and  sodioni  wttlioat  noeeiaitating  the  anonption  that 
there  is  evokrtion  ofhgrdMgHi. 

This  eqoatioa  affinw  that  3  eqnivaleata  of  ethylate  of 
soda  are  complementary  produfts  to  i  molecule  of  the 
new  compound :  also  that  4  equivalents  of  sodium  are 
required  to  give  t  equivalent  or  aodima  in  the  fbtm  of 
new  salt. 

The  following  experiments  accord  with  these  conditions : 
I  took  2-4  gramme  of  sodium  and  dissolved  it  in  excess  of 

•  More  thin  t*ent> -fn  .r  )(;irv  .ii;  i  I,m»i(j  and  Wcidmann  invrsti 
sated  the  a^iion  of  potaasiuin  on  acetic  et^r.  and  arrived  at  the  rtiult 
that  elhyUteof  pou*h«n4apolMb  salt  of  anew  OffUiic  acid.  i«  the 

f rodufk,  and  thai  no  gat  )i  given  of(.—1Anu.  Ck.  Pharm.,  xxxvi.,  197). 
n  1864  {Jfptirtiat  Chrm.  Snc  ,  \'nl.  ii  .  771  V  I  callrr)  attcntiuii  lu  thru 
old  rescdichc^,  and  tnrfirmtJ  Itic  ic  .ult  in  a  >:crrr.ii  w»y.  I  ihowed 
that  twJium  and  acetic  elbcr  inigfat  be  healed  in  a  bath,  the  tcinpcra- 
tMre  of  which  was  130*  C,  without  any  considerable  evolution  o?  sac 
•f  uy  kind.  Ocuthcr  and  Franldand  aad  Dupp^  Imvc  contradiaed  a 
'  liihaa  lessit  witboM  peWisUBf  any  adc«aate  eiporiatsM  ia 
iteit. 


Tcctir  ether  in  presence  of  dry  common  ether  used  u  a 
liilueiit.  When  the  reaction  wasover  water  was  added, 
by  which  means,  of  course,  etfaylate  of  soda  would  be 
transformed  into  caustic  soda  and  alcohol,  more  or  Ins 
of  the  caustic  alkali  becoming  acetate  of  soda  fay  aOlBn 
on  the  excess  of  acetic  ether.  Thediiference  between  the 
total  amount  of  aodium  employed  mi4  fbe  lam  of  Um 
amounts  of  sodium  found  as  caustic  soda  aad  as 
of  soda  gives  the  quantity  of  soda  forming  the  i 
pound.  The  following  is  a  tabular  statement : — 


Sodinm  firand  caustic  1*56 
„      as  acetate  ■>  0*24 

„      as  new  compound  m  o'So 

Sodium  employed  2  40 

Ratio  of  sodium  employed  lo.sodiiUB  ta^pam  compoondm 

2'40  !  o"6o 

or,  4  :  I 

A   similar  experiment  with  potassium  and  without 
ether  as  a  diluent  fimiuod  an  analogous  result : 

Crammai. 

Potaswnm  fbnnd  caustic  -  1-59 

H        as  acetate  «  0*28 


Potassium  employed  m  a*5i 
2*51  :  0-64  ::  3-92  :  1 
Sodium-lri-acetyl,  CeHgOjNa,  admits  of  beiag  regarded 
in  different  lighu.   For  instance,  it  may  be  written  tinst 
(CaH30)3  Na'".  wherein  the  sodium  isrspicaeated  aabdag 
triatoroic,  or  it  may  be  written  thus 
CsHjO  % 

""'^l  '  ') 

l:Lit  ;n  the  three  equivalents  of  acet\  l  are  fused  together 
ti)  tunstilute  a  non-atomic  tri  acetyl,  CisHt^Ov  Hydride 
of  tri-acetyl,  which  is  very  well  described  by  Geuther,  it 
obtained  by  decomposing  sodium  tri-acetyl  with  glacial 
acetic  acid,  and  is  an  oily  liquid  r.ither  he.ivirr  than  water; 
1  have  prepared  some  of  it.  The  decomposition  noticed 
hy  Geuther  which  it  undergoes  in  contadt  with  strong 
acids  or  alkalies,  and  in  which  the  elements  of  water  an 
taken  up,  is  veiy  inleicsting  :— 

Acetone.  Alcohol. 
C,II,Oj+««0-  ^^^^ 

The  formation  of  alcohol  in  this  readUon  is  a  virtual 
conversion  of  acetic  acid  into  alcohol,  inasmuch  as  the 
tri-acetyl  came  from  acetic  acid. 

All  the  compounds  menticmed  in  Frankland  and  Dmni^ 
paper  as  derived  direAly  from  acetic  edaer  an4  aa«Bm 
admit  of  representatioo  as  sodium-triacetyl.and  pradaOa 
derived  fiNRH  sodjum-triacetyl,  as  I  will  ei^iaia  on 
another  occasion. 


ON  A  PECULIAR  ACTION  OF  LIGHT  UPON  THE 
SALTS  OF  SILVER.* 
1^  PwtoiSBi  MOKMIH. 

Tns  molecniar  raovenoita  prednced  under  the  aAIoo  of 

light  present  special  interest,  and  in  order  to  show  my 
sympathy  with  this  Association  I  present  the  results  of 
some  experiments,  although  they  arc  at  present  not  coro- 
plptcd.  The  faif^s  are  these  : — If  in  a  tube  of  white  glass 
fr.>in  14  111  15  inches  long,  and  from  z  to  2  inches  in 
diameter,  you  enclose  moist  chloride  of  silver  freshly  pre- 
cipitated by  means  of  a  scdution  of  chlorine  in  water,  and 
expose  it  to  the  d»reft  aQion  of  the  solar  rays,  it  wiJU  be 

*  British  AssodslieB,  Neiwlsh  lfis3ii>«Aioa  A^  ^  V-  , 
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observed  that,  while  the  chlorine  solution  is  still  yellow,  | 
the  chloride  of  silver  remains  perfectly  white  ;  but  after- 
wards, the  chlorine  solution  becomes  colourless  and  (jlear, 
and  the  chlorine  decomposes  the  water  under  the  action 
of  light.  As  soon  as  the  chloride  of  silver  blackens  at  the 
tarmiee  it  should  be  agiuted  from  time  to  titnc.  and  left 
«9ipo«ed  for  a  few  days  to  dilcA  li^t  until  the  whole 
becomes  of  a  fine  black  colour. 

Now  take  the  ttibe  iato  a  dark  place,  and  you  will  see 
the  blackneia  disappear  hy  decrees,  chloride  of  silver 
heeoeaes  idbnned,  and  the  contents  of  the  tube  become 
pcffedUjr  white,  althongh  its  stradnre  isevidcntly  difleient 
to  lAat  it  was  prevtous  to  ita  ezponire  to  li^t.  Then 
w«  mqr  expose  it  afiesh  to  the  sun,  and  ai^  it  has  again 
become  black  we  can  make  it  white  again,  and  this  experi- 
ment can  be  repeated  indefin;tcl)',  and  is  an  c\idL'nci:  ;h.it 
in  those  successive  reartions  thr  cliUinnc,  oxygen,  hydro- 
gen, &c.,  preserve  their  properties  of  conibiu.ition  and 
recombination.  Tlicsc  gases  m.iniiVst  the  properties 
which  \\c,  in  France,  call  ll'.e  tia<;ceiu  condition — 
properties  certainly  ele^iric,  and  which  <inly  in  certain 
tircumstances  become  e\  ident,  but  whicli,  \wthuiu  douht,  1 
exist  in  all  bodies  when  the  circtim^tancfs  art-  favourable.  | 
We  have  plenty  01'  ex.imples  in  etjimei^tion  \v;i!i  oxygen,  j 
hydrog'en,  and  similar  boiiies.  There  is  one  special  and  ] 
striking  ex.imple  in  the  experiment  which  ought  to  be  | 
mentioned.  If  we  pl.-ice  chloricle  of  silver  in  a  thin  and 
fine  tube,  one  millimetre  internal  diameter,  and  close  it  at 
one  end,  this  little  tube  being  placed  in  the  larger  one,  its 
chloride  becomes  dark  under  the  adlion  of  light,  but  once 
dark  it  remains  always  black,  whilst  its  neighbour,  under 
the  alternate  adlion  of  light  and  darkness,  blackena  and 
bleaches,  a  manifest  evidence  of  the  molecular  movements 
induced  by  the  light  upon  the  chloride  of  silver  when 
sarraanded  by  a  saftaUe  lianid. 

It  is  easy  to  oampiehend  the  value  of  the  knowledge 
of  this  property  in  photography.  We  see  with  wbtt  can 
we  ought  to  get  rid  of  oar  enemy,  hydrochloric  acid,  fkom 
oar  sensitive  papers  ;  to  dry  them  perfedly,  and  to  deprive 
tbem  of  all  hygrometric  salts,  for  without  doubt  the 
image,  especially  ilie  darker  portions,  will  he  liable  t<j  the 
decomposition  and  recomposition  above  descritied. 

Bromide  of  silver  presents  the  same  properties  and  t!ie 
same  efTedls  ;  but  it  is  necessary,  in  order  for  tl-.t-  biotiiide 
f;alt  to  become  colourless,  that  a  longer  exposure  should 
he  given.  With  respeft  to  the  jo?lide  of  silver,  there  are 
special  conditions  re<iiii-.ite.  .'>nd  I  l:r;ve  only  been  able  to 
cause  this  ^.^!t  to  blacken  :n  the  sun  after  havin<;  sensitised 
it  by  me.Tns  of  pyro^allic  acid.  Itdoesnot  hlai  ken  visibly 
without  a  reclucing  agent,  it  would  be  especially  interest- 
ing to  know  if  the  c\anide  of  silver  would  behave  in  a 
similar  manner  in  the  presence  of  cyanogen;  but  I  have 
not  had  time  to  make  this  experiment,  but  I  hope  tO  be 
able  to  record  it  at  another  meeting  of  the  Assodatioo. 


THE  MEASUREMENT  OF  GASES  OVER  WATER. 
By  PHILIP  HOLLAND. 

In  a  short  article  on  this  subjed,  which  appeared  in  the 
Citnvicai.  News  for  July  3,  I  proposed  the  adoption  of 
ErdmannV  float  to  be  used  with  the  graduated  tube  when 

reading  off  a  \oljnie  of  gas  over  water.  The  chief 
advantai;e  claimed  for  it  is  that  the  ojier.Jtor  is  enabled 
readily  to  appreciate  difTerence.s  of  a  tenth  of  a  cubic 
centimetre  when  obliged  to  use  a  tnoderately  wide  tube. 

At  the  time  the  article  appeared  I  was  about  to  leave 
for  the  Continent,  and  w.is  unable  tu  give  any  cuiuirma- 
lory  exiv  -Lttients  ;  I  therefore  take  the  present  opportunity 
of  supplying;  thern.  Since  the  uje  of  the  f!o.it  requires  that 
the  measunnt;  tube  sh.-ill  contain  .i  short  column  of  air 
or  other  gas,  in  order  that  the  float  may  assume  its 
equilibrium,  it  is  scarcely  necessary  to  add  that  its  service 
is  limited  to  the  volumetric  determination  of  those  gases 
which  do  not  itqub*  fitttlNr-tv«itta«Bi  by  


In  my  former  communication  1  alluded  to  Dumas's 
method  for  the  absolute  determination  of  nitrogen,  and 
singled  out  that  gas  as  one  to  which  the  oietMd  then 
proposed  could  be  easily  applied. 

In  the  experiments  given  beiow  I  have  repeated,  by 
way  of  illustration,  one  originally  made  by  Wanklya  and 
Chapman,  who  showed,  in  a  paper  read  before  the  Society 
in  the  early*  part  of  the  year  iSd6,  that  the  hydrogen 
evolved  by  magnesium  undeigoing  solntien  In  dilute  Kid 
could  be  satififaAorily  measured  over  water;  and  from  the 
weight  of  the  gas  produced  could  be  compHled  tbe  per- 
centage of  icM  metal  in  tlw  sample  (Mg«=i3  H=i). 
The  graduated  tube  which  served  me  in  the  following 
experiments  was  divided  in  fradions  of  a  cubic  centimetre, 
tbe  volumes  and  weights  corresponding  to  the  marks  being 
determined  by  successive  cautious  additions  of  a  volume 
of  distilled  water  at  16°,  the  weight  of  which  had  been 
carefully  ascertained.  Tlie  c.ilibiaticn  was  conducted  a:-, 
followii : — Into  tlit  iiivertcd  lube  wa.s  put,  by  rneans  of  a 
pipette  with  a  long  stem,  sufficient  di&tilled  \s  ater  to  reach 
a  division  of  the  scale.  The  pipette  contained  about 
S  cubic  centin-.etres.  I  next  determined  the  weight  of  the 
wate.^  it  was  eapable  of  delivering  in  a  given  length  of 
time.  .\i  the  end  of  twenty  seconds  it  was  free  of  all 
water  which  would  leave  it  by  lunning;  droppinjjs  were 
not  etiUccted.  The  mean  of  ten  weighings  of  this  volume 
of  water  at  16'  C,  m  grammes  dehvered  in  twenty 
seconds,  was  taken  as  the  standard  in  the  calibration. 
The  readings  were  made  by  aid  of  a  small  telescope,  the 
lowest  level  of  the  dark  zone  being  consideredf  as  the 
level  of  the  water-column  in  the  tube.  The  solution  of 
the  metat  was  efl^ed  in  a  small  flask  fitted  with  a 
caoutchouc  stopper  carrying  a  delivery-tube  and  small 
tap-funnel.  The  whole  arrangement  was  filled  with  spring 
water  before  the  evolution  of  gas  took  place,  the  acid 
being  afterwards  added  by  means  of  the  fnnnd. 

No.  I. 

Magnesium    1005  yrins. 

Temperature  i  i'  C 

Barometer  753*4 
ist  reading,  correAed  traai  taUe  10-45  c-c. 
2nd    „  „  „      109-31  „ 

OiiTerence  gS'SS  c.c. 

-  9674  (dry)  at  11°  C,  760  Bar. 
=  93"        „       0°  C,  760 

'008333  S^-  hydrogen 
»  percent,  8-291 
ICO  pta.  of  magnesium  give  8*333  pcc  cent. 

No.  n. 

Maj^ncsium    -169  grm. 
Temperature  n"  C. 
Barometer     75i'8  m.m. 
ist  reading  10-  c.c. 
2r»d    „      179'  „ 
Difference  i6g-  c.c. 
s»  i58'6  (diy)  at  o'  C,  and  760*  Bar. 
»  H>i43is  grm.  l^drogen 
«s  per  cent,  8*408  ^ 

No.  III. 

The  Ibllowing  experimenu  were  made  with  commercial 
granulated  sinc:-^ 

Zinc  'M3*5 
Tempeiatore  10*4*  C< 
Barometer    747*  «.m. 
tst  reading,  14*31 
and  _  „     58  84 
Difference  44-63 
s  41-72  c.c.  at  o%  and  760  Bar, 

—  '003738  hydrogen 
^  per  cent,  3  032 

100  pts.  of  2inc  give  3-0769. 

•  The  apgteatcd  lathe  llsyiir JuaeinimWof  the  Cbcailcal 
Society's  Journal. 

♦  A  pice*  af.tUa  fffm  ihoaU  be  placsd  bAiod  tke  take  when 
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Zinc  'tS575 
Tempenuare  10*2  C. 
Barometer  752*4 
itt  reading,  iz-j 
2Dd    t>  61-17 
Difleience  48-87 
«  4&05  at  0°,  and  760  Bar. 
»  *a04.l26  grm.  hydrogen 
per  cent,  3-039. 

No.  V. 
JTirc  'aia 

TL-ir.pi  r.iture  ll'S 
Barometer  75i"5 
I  fit  reading  17-1 
2nd     „  94-1 
Difference  77-  ex. 
_  =  71-98  at  o  '  at  C.,  760  Bar. 
-006452  grn>.  hydroeen 
-  per  cent,  3-043. 

Tbe  aWve  cneiimenM  were  not  mil  made  on  the  same 
day,  M  tine  difwrent  readings  of  the  barometer  testify. 
The  accordance  of  the  numbers  obtained  is,  perhaps,  as 
'|pcat  as  could  be  expected,  when  we  rt  tU  ct  tii.ii  livdrof^eii 
18  not  altogether  insoluble  in  water,  and,  inorcmuT,  thai 
tlic  uictliod  .'.d  jpti  d  for  calibrating  the  f.ibc  v.-.i-;  not  one 
hiiN  ing  any  ^pct-ia^l  claim  to  preciftion,  though  its  objctft 
was  to  afford  a  relation  VctuLen  the  bcata  migfala  and 
the  volume  marks  of  the  tube. 

Ctimley,  IwcMhlfc. 


MOTS  OK  THS 

DETECTION'  OF  rilOSPIIATE  OF  LIME  IN 

SUBNITRATE  OF  BISMUTH* 
By  Or.  REDWOOD. 


In  a  brief  notice  I  g.-»ve  in  the  last  number  of  the  Ph/irma- 
cnttical  Jonrnftf  of  the  "Adulteration  of  Subnitrate  of 
lilKir.iith  with  Plio^phrae  of  Lime,"  I  alluded  toa  test 
recently  pubhshed  by  Mr.  Rous.<iin.  I  am  informed  by 
Messrs.  Howard  and  Sona,  of  Stratford,  that  they  have 
found  this  test  fallacious,  as  continued  boiling  cau)ve!<  a 
precipitate  of  bismuth  itself  when  no  phosphate  ji  present. 
They  suggest  the  following  modification  of  the  teat,  by 
which  they  say  one-thild  of  a  grain  of  phospliate  of  lime 
it  eaaiiy  detected 

"  To  one  part  of  the  aalt  of  bitmuth  diaiolved  in  weak 
nitric  acid  add  twopaita  of  citiie  add;  dtMolve  with  the 
aid  of  a  little  water;  add  an  ezcen  of  solution  of  am- 
moniai  and  ImU.  Any  phosphate  present  will  be  thrown 
down  with  continuous  boiling  of  the  solution."  Although 
ahsencc  from  home  prevents  my  adding  my  own  i-^fiL  1  ii'iu  t- 
on  the  subjedt,  I  am  anxious,  on  the  unquc-tinn.iblc 
authority  tjf  Mr  sri^.  Howard,  at  once  to  g'j.ird  fiiosc  who 
may  havi;  Lcca  iuductd  tu  use  Mr.  Roussin'%  ust  ag.)inst 
the  erroneous  conclusions  to  which  it  appears  it  may  lead. 
In  the  cases  referred  to  in  my  former  note,  I  had  obtained 
evidtncL'  thf  adulteration  indicated  by  other  and 
pcrfcaiy  trustwortliy  means  iieforc  my  attention  was 
direded  to  Mr.  Rouaaia'a  test.— PAafUMMiiftVal  y«mm«l. 


Disinfe<fVion  of  Streets  and  Confined  Places.— Dr. 

Whitmore  has  ordered  periodical  watering  of  street?, 
courts,  alles  and  cont~int;d  places  in  Marylcbotic,  wit)) 
disinfedttng  hquid  duiini^tht-  last  six  weeks.  In  P.^dding- 
ton,  both  (.arbolic  acid  and  Condy  s  liquid  have  been  lately 
used  for  deodori&iag  the  sewers  and  gullies.— JSW^jA 


ON  POOD.* 

Bjr  DK.  LETHEBY.  U.A..  U.B^ 
(ConUBued  from  ptge  6a.) 


Variilm9fF9o*-4ktir  Clumical  CmftiHim  end  Ifmri- 

five  Valtu, 

Main,  or  Indian  Corn,  is  one  of  the  most  extensively  used 

grains  in  the  world.  It  t-nteis  larj;cly  into  the  fciod  uf  the 
inhabitants  of  America,  Italy,  Cursica.  Spam,  t!ie  .South 
fi|"  I'r.iiKf,  and  thu:  Danubian  FrincipalitiL-s.  Since  the 
i.itniiiL'  in  Ireland,  it  iias  tliere  also  bfcomc  a  common 
artit  lo  of  dii-t,  esptcially  when  potatoes  are  dear  ; 
but  its  flavour  ts  harsh  and  peculiar,  and  nothing;  but  a 
scarcity  of  more  ai'iccablt:  fuod  recunciles  pcojile  to  its 
use.  The  young  ^jrain  called  cob  is,  however,  more  palat- 
able, and  forn^s,  \s  hLn  btiilcd  in  initk,  aa  AiDcricaii  lusiuy 
which  takc-s  ihi-  pJace  of  green  peas. 

I  hi'  farina  is  ;  ecultar  when  examined  under  the  micto- 
scope,  and  will  thus  serve  to  recognise  it. 

Although  the  mca!  is  rich  in  nitrogenous  matter  and 
fat,  it  does  not  t:i  al:  -  ^ood  bread.  It  is,  therefore,  either 
cooked  by  bakini:;  1:  into  cakes,  or  by  stirring  it  into 
boilintj  water  or  buiiing  milk,  as  in  the  ca.se  of  oatmeal, 
;i:id  thus  ni  iking  a  sort  of  hasty-pudding  or  thick  porridge. 
This  is  the  method  of  using  it  in  Ireland,  and  it  is 
flavoured  with  salt,  or  butter,  or  treacle.  The  favourite 
mess,  called  cora-lob  by  tlw  Creoles  of  British  Honduras, 
is  prepared  with  oiilit  in  the  same  way.  lodian  meal 
mixed  with  maple  eugar,  and  baked  into  cakes,  fonned, 
at  one  time,  the  chief  article  of  diet  of  the  almost  exUnA 
Delaware  Indians. 

When  deprived  of  its  gluten,  and  harsh  flavour,  by  means 
of  a  weak  solution  of  caustic  soda,  and  tlien  dried,  it  forms 
the  expensive  food  called  Oswt-t;o  or  corn  fluur,  which 
is  now  lari^ply  i;scd  for  puddinr;s. 

Lastly,  it  is  often  mixed  with  wheaten-flour  and 
bakt  d  into  tecad,  bat  ita  hacah  taste  is  never  completely 
covered. 

The  grain  is  said  to  cause  disease  when  eaten  for  a 
long  lime  and  without  otiier  meal — the  symptoms  being 
a  scaly  eruption  upon  the  hands,  {jreat  prostration  of  the 
vital  powers,  and  death  after  a  year  or  so,  with  exlren.c 
emaciation.  These  ettiH'is  liave  been  frequently  observed 
among  the  peasants  of  Italy,  who  use  the  meal  as  their 
chief  food,  out  I  am  not  aware  of  any  such  efTetfts  having 
bren  seen  in  Ireland,  where  it  is  often  the  only  article 
of  diet. 

The  nutritive  power  of  Indian  meal  is  very  high,  and. 
considering  its  price,  it  is  almost,  if  not  altogether,  the 
cheapest  food  for  the  poor.  Calculated  according  to  the 
physiological  wants  of  the  system,  a  week'a  diet  for  an 
adnlt  will  only  cost  about  io]d.,  and  exccptiflg  aplit  peaa, 
which  are  or  deubtfiil  digestibility,  there  n  nothing 
amroaching  it  for  economy. 

Riet  la  the  principal  food  of  eaattfii  and tottHwrn  nation. 
It  la  extensively  coltiwited  in  India,  China,  South  Ametica* 
and  the  aoatmra  coaatriea  of  Europe ;  and  it  gives 
nourishment  to  not  less  than  a  hundred  millions  of  persona. 
In  this  country,  however,  it  is  rarely  employed,  except  as 
an  adjuriiTt  to  other  foods.  Now  and  then,  in  times  of 
scarcity,  it  is  us.cd  ia  the  place  uf  ]n)tatui  s.  I'erhaps  50 
per  tent  of  our  labouring  classes  use  it  in  this  manner.  It 
is  imported  into  this  country  in  a  dccuritcated  ur  cleaned 
condition,  but  when  it  has  the  husk  upon  it  it  is  called 
paddy.  The  kinds  which  are  most  esteemed  in  th;« 
country  are  Carolina  and  Patna;  but,  according  to  Ur 
Watson,  there  are  many  Intlian  varieties  which  are  nearly 
equal  to  the  American.  The  proportion  of  ghiten  in  it 
is  only  about  6  3  per  cent,  and  it  rarely  exceeds  7.  It  is, 
in  fact,  one  of  the  least  nitrogenous  of  all  the  cereals,  and 
cannot  be  made  into  bread  unless  it  ia  mixed  with 
whenten-flonr,  «■  la  the  coitom  in  Paria  In  maldnf  ihn 
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best  white  bread.  The  proportion  of  nitrogenous  to  car- 
bonaceous matter  is  as  i  to  iz'y,  or  nemly  twice  the 
amount  in  wheat.  It  is,  therefore.  .1  f^ood  adjund  to 
highly  plastic  foods,  as  ox-liver,  poultry,  vt  nl,  and  fish, 
wit)i  all  of  which  it  eoes  well,  especially  iii  tlie  savoury 
form  of  curr>-.  Boiled  with  milk  also,  and  dressed  with 
«gg,  as  rice  pudding,  it  forms  a'«ttbfttantial  flWttl  $  but  ia 
no  country  is  it  eaten  alone. 

The  MiiUts,  called  also  Dhurra  Of  Dkoora,  arc  another 
land  of  srato,  and  arc  derived  from  many  species  of  plants. 
a«  iorgbm,  ptnicellaria,  pankum,  &c.  Like  rice,  they 
are  cxtenaiveiy  cultivated  in  India,  Egypt,  and  the  interior 
of  Africa,  where  they  are  impOTtsnt  articles  of  diet,  hey 
are  atittle  more  nutritious  than  rice  :  for  they  contain,  on 
an  average,  about  g  per  cent  of  nitrogenous  matter,  with 
74  of  starch  and  su<].\r,  2  6  of  fzit,  and  2.  ^  of  tn;iiL:al 
matter.  We  ha\e  no  txpericii^e  of  tiiuir  nutritive 
properties  in  this  country,  except  in  h-edinj;  birds;  but 
ID  India  the  grains  are  ground  whuic  .it-.d  ir.ade  [into 
btead. 

The  last  of  the  plains  of  any  importance  is  {^uinoa,  a 
species  of  chcnof'L'diun:.  It  is  hardly  known  in  this 
country, although  it  is  extensively  cultivated  and  consumed 
on  the  high  table  lands  uf  Chili  and  Peru.  Mr.  Johnston 
has  described  it,  and  he  says  there  are  two  varieties  of  it 
— the  sweet  and  bitter — both  of  which  grow  at  an  clcva- 
tiOB  of  13,000  feet  above  the  level  of  the  sea,  where  barley 
and  lyc  wfiue  to  ripen.  It  is  very  nutritious,  and 
a|tpfo«chei  oatmeal  in  its  chemical  compoeition,  the 
amount  of  glnten  being  about  19  per  cent,  tne  ataxch  and 
atunir  to  per  cent,  and  the  fax  3. 

The  next  clan  of  fitrinaceoui  foods  are  tiie  pulses,  as 
peas,  beans,  and  lentils  of  this  countiy,  and  the  dholls  and 
grams  of  India.  They  are  grown  and  eaten  in  all  parts  of 
the  world,  and  .-ire  everywhere  regnidcd  as  very  nutritious  j 
when  they  can  be  digested.  Nothing;,  however,  but  the  J 
most  prolonged cookin;,'  will  serve  toiiL-Ip  in  this  particular. 
As  will  be  seen  by  reference  to  the  tables,  where  th.e  toni-  I 
positiiin  of  peas,  the  type  of  all  of  them,  is  iriven,  they  ■ 
llie  rich  in  nitrof^enous  matter,  for  peas  and  beann  coiuain 
about  23  per  cent,  and  lentils  about  23  :  but  the  carbon- 
aceous constituents  amount  to  only  59  per  cent, or  1  to  2^. 
They  are  therefore,  when  eaten,  invariably  associated  with 
fat.  In  India,  the  favourite  pea  (cajamts  Tndicus)  is 
rubbed  with  oil  before  it  is  cooked.  In  Yucatan,  and 
throughout  the  whole  of  Central  America,  where  black 
beans,  called  frijoles,  are  extensively  used  as  food,  they 
are  well  boiled  in  water,  and  eaten  with  pepper,  salt,  and 
ixirk.  Id  tbia  oountiy,  butter  with  peas,  and  fat  bacon 
with  beans,  are  insepaiiJileooBipanioas.  I^istly.rcvalenta 
«r  gtovad  lentila  vnnk  coeon,  whidi  contains  over  50  per 
cant  of  firtt  are  au»d  in  »  well>known  fancy  preparation. 
The  idtrogeaous  matter  of  the  pulses  is  not  of  the  nature 
of  gluten,  Dut  is  more  like  casein,  or  the  cheesy  matter 
of  milk,  and  it  was  named  by  Braconnot,  its  discoverer, 
legiimine. 

Other  farinaceous  foods,  of  little  importance  to  us.  are 
the  meal  of  the  edible  cliesHut,  which  is  largely  used  by 
the  peasants  of  Lombardy ;  the  A/rji.H'C  and  Lotsii  nual. 
which,  Dr.  Livinj^stonc  says,  are  the  cliief  vecjetable  foods  | 
of  the  natives  of  some  parts  of  South  Afr.ca;  perh.tps, 
also,  the  horst-ciusmi!  and  the  acorn  might  be  added 
to  the  list,  for  there  is  hope  of  their  being  easily 
freed  from  die  bitter  principle  which  now  tenders  them 
useless. 

And  last  of  this  class  of  foods  are  the  lUufchts  and 
arrow-noUt  which  are  lan»ly  import  or  prepared  in 
this  coontijf*  Thagr  an  Bananda,  JainaiGa.  or  West 
Indian  amMP-no^lB,  iMds  aiamiln  gnm^nattai  fiast 
laidlan  arrowrwot,  ftoat  vatioaa  spedea  of  curMMira ;  Tmu* 
Ut-mtoit,  from  ctttuta  ;  Bfasilian  arrowroot,  bomiairopka 
aiuMiioi,  which,  when  dried  add  partially  cooked  on  hot 
plates,  makes  tapioca;  and  which,  when  baked  in  its 
whole  condition,  forms  cassava  bread;  sago  and  sagO' 
tnea!,  from  the  fruit  uf  various  specie  -  <-T  i-':;:;-.  .  Tahiti 
arrowroot,  Irom  a  tacca Portland  anowiout,  from  the 


tubers  of  an  cimm  ;  and  English  arrowroot  from  potatoes. 
All  these  are  obtained  in  the  same  way — namely,  by  crush- 
ing, or  bruising,  or  raspu>L;  the  root  or  other  substance 
containing  them,  and  after  diffusing  through  water, 
allowing  the  starch  ur  fa:culoid  matter  to  deposit ;  it  is 
then  coilcdied  on  a  cloth  and  dried.  In  this  country, 
Starches  are  obtained  by  soaking  the  grain  in  an  alkaline 
liquor  which  dissolves  the  gluten,  and  then  crushing 
between  nulls,  ^ir.iining  to  keep  back  the  husk  and  cella- 
losc,  and  then  washing  with  water,  and  allowing 
the  starch  to  subside.  By  this  method  of  roanuEsftun 
a  quantity  of  gluten  is  obtained,  which  can  be  set  free 
from  the  alkali  by  an  acid  and  coUeAed  for  food. 

All  the  starches  and  arrowroots  are  known  by  their 
microscopic  characters,  and  although  they  have  the  same 
chemical  composition  and  nutritive  value,  yet  fliey  are 
very  different  in  their  digestibility,  for  tlie  true  arrow 
roots  of  the  \Vest  Indies,  as  BL-nnuda  and  Jamaica,  will 
often  remain  on  the  stomach  of  an  :n\  ah<i  when  the  others 
will  be  rejcdted. 

They  contain  no  nitrogen,  or  but  a  trace  of  it,  and 
therefore  have  no  nitrogenous  value,  but  they  are 
useful  for  their  carbon aceo'.is  properties  ;  and  they 
are  best  cooked  by  stining  then>  into  boilin;^  water 
or  boiling  milk,  and  then  simmering  for  a  minute 
or  so. 

The  next  class  of  vcLtctnble  foods  are  those  which 
contain  much  water,  and  which  may  be  called  tueeu- 
lent  vtgtti^U  foods,  of  which  the  potato  is  the  moat 
important. 

Brought  to  US  from  America,  in  the  leventeemh 
century,  as  a  rarity,  by  Sir  Walter  Raldeh,  it  has 
gradually  become  an  almost  universal  article  of  diet} 
for  its  advantages  are  so  numerous  that  it  will  ever  be  a 

fa\our:te  food.  It  is,  for  example,  easily  cultivated, 
easily  kept,  easily  cooked,  and  easily  digested;  besides 
which  it  requires  but  little  flavouring  matter,  and  never 
we."«rie«  the  palate.  It  is  therefore  used  in  times  of 
plenty  by  all  classes  of  persons,  and  is  often  eaten  in 
quantities  that  approach  very  nearly  to  the  rice  allow- 
ance of  a  hungry  Hindoo.  '■  In  Ireland,"  says  Dr. 
Edward  Smith,  "when  the  season  arrives  and  potatoes 
are  plentiful,  as  much  as  ^\  lbs.  are  consumed  three  times 
in  a  day  by  an  .^dult.  i'his,  indeed,  is  the  regular  allow- 
ance, and  an  Irishman  finds  no  difhculty  in  consuming 
his  rations  of  lol  lbs,  of  potatoes  (iaily."  In  England, 
the  farm  labourer  consumes,  on  an  average,  harujr  as 
much  in  a  week.  In  Anglcsea,  however,  potatoes  are 
eaten  twice  a  day,  and  the  consumption  ia  aoont  i6i  Ibs. 
per  adult  weekly;  and  in  Scotland  the  avenge  allowaaca 
is  15  Ibs.  per  head  weekly. 

The  nutritive  valna  oTthe  potato  is  not  great,  far.  In 
the  first  place,  it  contains  only  about  25  per  cent  of  solid 
matter,  and  of  this  h.irdly  2T  is  nitrogenous.  Potatoes  are 
also  deficient  of  fat,  and  therefore  they  require  admixture 
with  rourishinf^  materials.  They  f;o  well  with  meat  and 
fish,  and  are  con5ide.rablv  helped  with  a  little  drippinf;  or 
butter ;  but  the  f-jreat  adjunct  is  milk.  In  Ireland,  potatoes 
and  buttermilk  are  the  principal  diet,  even  in  times  of 
plenty. 

Considering  the  cheapness  of  potatoes,  they  are  a  most 
economical  food.  At  the  price  of  a  halfpenny  a  pound, 
as  set  down  in  table  No.  4,  it  costs  but  two  shillings  and 
threepence  a  week  to  provide  the  carbon  and  nitrogen 
required  by  an  adult ;  but  when  potatoes  are  cultivated 
upon  cottage  ground,  by  wife  and  children,  as  is  the 
practice  almost  everywhere,  as  much  as  9  lbs.  can  be  easily 
obtained  for  a  penny,  and  then  the  weekljr  diet  vrould  be 
rather  less  than  eight^penoe.  At  tfiispnce  no  vegetable 
ibod  can  compete  with  tt. 

Poutoes  are  best  cooked  in  their  skiaa,  for  the  waste  is 
then  only  about  3  per  cent,  or  half  an  ounce  in  a  pound  ; 
whereas,  if  they  are  peeled  fust,  it  is  not  less  than  14  per 
cent,  or  from  two  to  three  ounces  in  a  pound.  The 
mealy  varieties  are  mot-  il. ;;----;tible  than  the  cIhsl-  nn.-l 
waxy  :  in  fa^  when  they  are  la  this  state,  as  is  the  case 
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with  new  potatoes,  and  potatoes  late  in  the  season,  which 
have  bcftta  to  graw,  they  are  liest  cooked  by  akewing 

them. 

All  succulent  vegetables  are  endowed  with  anti- 
i^corbutic  powers,  but  potatoes  are  especially  renowned 
for  this  property.  As  far  back  as  the  year  1781,  Sir 
Gilbert  Blane,  in  his  work  on  the  "  Hiseases  of  the 
Fleet,**  alluded  to  the  beneficial  adioti  of  the  potato  in 
•carvy«  and  from  that  time  to  the  preient,  its  salutary 
powers  bad  be«n  repeatedly  observed.  The  late  Dr. 
remaiked,  in  bis  inqoiries  into  the  diseases  of  pri sonetti 
that  wherever  potatoes  were  used  scurvy  was  nnknown-; 
and  it  is  the  almost  universal  pradlice  now  to  carry  potatoes, 
fresh  or  pre8er>"ed,  in  all  ocean-going  vessels,  with  the  view 
of  preventing  SCurvy. 

Other  succulent  vcgcinbitii  in  common  use,  as  turnips, 
parsnips,  carrots,  artichokes,  onions,  leeks,  cauliflower, 
cabbages,  and  greens,  have,  among  themselves,  nearly 
the  same  nutritive  value,  but  they  are  all  much  less 
nutritious  than  the  potato,  as  will  be  seen  by  reference 
to  the  taUe  No.  3 ;  in  faA.  they  do  not  contain  more 
than  from  9  to  17  per  cent  of  solid  matter,  and  of 
this  only  about  \  i  is  nitrogenous.  They  are  chiefly 
valuable  for  their  anti  scorbutic  properties,  and  for  their 
quality  of  flavouring  insipid  food  and  diluting  strong 
ones. 

Banaii.x  ami  hr,  a<i-/ruit  arc  also  valuable  t-sculcnt  foods, 
and  are  largely  used  in  the  tropics.  I  lie  i'urmer  contains 
about  zy  pvT  tetit  ol  solid  in.ittcr.  <>(  nearly  the  same 
nutiitl\e \ahie  as  rii.e.  .Mniut  6*  llis.  i.if  the  fresh  fruit, 
ur  z  lbs.  oi  the  dry  meal,  with  a  quarter  of  a  pound  of 
salt  tue.it  or  ijsh,  is  a  common  allowance  for  a  labourer. 
The  bread-fruit  is  largely  eaten  by  the  natives  of  the 
Indian  Archipelago  and  of  the  Islands  of  the  Sooth  Sea. 
There  are  several  varieties  of  it  which  come  into  season 
At  different  times.  It  is  very  juicy,  containing  about  So 
per  cent  of  water,  and  is  generally  gathered  before  it  is 
ripe,  when  the  starch  is  in  a  mealy  condition,  and  has  not 
undergone  change  into  sugar.  The  fresh  fruit  is  cocrieed, 
by  peeling  it.  wrapping  it  in  leaves,  and  baking  it  between 
hot  stones.  It  then  tastes  like  sweet  bread ;  out  much  of 
the  ripe  fruit  is  preserved  by  peeling  it,  cutting  it  into 
slices,  and  packing  it  very  closely  in  pits  in  the  ground, 
made  water  tight,  and  lined  with  banana  leaves.  After  a 
while  it  undergoes  a  sort  of  fcrment.^tmn,  or,  .is  u  c  should 
call  it  from  the  smell,  pulrefailion,  ;ind  th.e  fruit  settles 
into  a  mass,  of  the  consistenie  o\  suft  cheese.  \\  hen 
it  is  required  for  use,  it  is  well  kneaded,  wrapped  in 
leaves,  and  baked,  like  the  fresh  fruit,  betwecft  hot 
stones. 

Kipe  fruits,  as  .'ipp-les,  pear.s,  pi'.Tch.es,  pine-apples, 
or.ant;cs,  A:c.,  arc  not  of  much  nuimive  value  for  they 
rarc'y  Luntain  above  13  per  cent  of  solid  matter,  and  this 
is  ol  no  (tore  value  than  so  much  rice,  but  they  have 
agreeable  lUvoiirs.  and  serve  the  pttrpose  of  anti>scorbutic 
drinks, 

Jtferi'm  ^toe.— Evetywhere  along  our  coasts,  there  is 

abundance  of  comparatively  nutritious  food,  which  may, 
by  a  little  management,  be  made  palatable.  I  .allude  to 
our  sea-weeds  ;  and  this  S(iciet\'  ha«  distinguished  itself 
by  its  efforts  to  utilise  this  stock  of  now  almost  profitless 
food.  Jud^in^  from  the  .-mal>sis  ol  Dr.  Uavy  and  Dr. 
Apjohn,  of  Dublin,  it  would  seem  that  when  in  a 
moderately  d;y  condition  sea-wcc  ds  contain  from  18  to 
26  per  cent  of  water  ;  and  that  the  iiitroj;cnous  con- 
stituentK  amount  to  frfini  9'  to  15  per  cent,  while 
the  starchy  matter  and  sugar  average  about  66  per 
cent.  I  hcse  results  place  sea-weeds  among  the  most 
nutritious  of  vegetable  substances;  io  fad,  thty  are 
richer  in  Bitnogeaotis  matter  than  oatmeal  or  Indian 
torn. 

The  varieties  of  saa*weed  at  present  need  are  the 

following  : — 

Porpkyra  laciniata  ind  vul gam,  z^ilcii  laN-erin  England, 
Moke  u  Maod,  and  slouk  in  Scotland. 


Chondnis  crisf<us,  called  carrageen  or  Irish  moss,  and 
also  pearl  moss, 

Laminttria  digitata,  known  as  sea  girdle  in  England, 
tangle  in  Scotland,  and  red-ware  in  the  Orkneys;  attd 
laminnria  iacchariita  aUiria  ncuUnta,  or  bladder-lock, 
called  also  hen-ware  and  boncy-ware  by  the  Scotch. 

Viva  latisiima,  or  green  laver.— AAoifaiMMia  fatmoU, 
or  dulse  of  Soottaad.— These,  with  auny  otneia,  aie 
eaien  hy  the  coast  inhabitants  of  this  coantry  aad 
the  Continent.  In  some  parts  of  Scatlaad  and  Irdaad 
th»  form  a  comdderaUe  portion  of  the  diet  of  the  pobr. 

To  prepare  them  for  food,  they  shontd  fittt  be  steeped 
in  water  to  remove  saline  matter  ;  aad  in  some  cases  a 
little  carbonate  of  soda  added  to  the  water  will  remove 
the  bitterness.  They  ari  I'm  stewed  in  water  or  milk 
until  they  arc  tender  and  mucilaj^inous  ;  and  they  are 
best  flavoured  with  pepper  and  vinegar.  Under  the 
name  of  marine  sauce,  the  lavers  were  once  a  luxury  in 
London, 

As  to  the  Ifist  of  the  vegetable  foods — namely,  the 
fungi  or  ii!:tilirii,:iiii  —  I  have  hut  little  to  say  ;  for  although 
the  edible  varieties  are  highly  nutritious,  yet  they  can 
never  become  an  important  article  of  diet.  Most  of  them 
arc  vnp'oycd  at  the  present  time  as  flavouring  agents ;  and 
among  these  are  the  common  mushroom  for  ketchup,  the 
morel  for  gravies,  and  the  trufBe  for  turkeys  and  the  liven 
of  geese  /oie  gras). 

Sugar  and  Tnatit.—Both  of  these  are  veiy  fleneially 
consnmed  on  account  of  their  flavoarii:^  and  nttcniag 
qualities.  Dr.  Edward  Smith  found  tlutt  gS  per  ecnt  01 
indoor  operatives  partook  of  sugar,  to  the  extent  of  7I  OtS. 
per  adult,  weekly.  96  per  cent  of  Scotch  labourers  use  it, 
and  80  per  cent  of  Irish.  In  Wales,  also,  it  is  commonly 
used  to  an  aver.if^e  extent  of  6  OZS.  per  adult  weekly; 
but  tlieie  IS  a  ni.irhed  diflierence  in  the  rate  of  con- 
sumption in  the  northern  and  scmthern  portions  of 
the  country.  In  North  \V'.Tles,  for  example,  the  aver.^ge 
amcnuit  per  hcadisiri  o,^s. ;  whereas,  in  South  Wales 
it  is  only  3  ozs.    The  princijia!  ufc  of  it  is  to  sweeten  tci. 

Treacle  has  more  flavour  than  su<4ar,  and  it  is  also 
cheaper.  It  is,  therefore,  more  largely  employed;  aad 
that  description  of  it  properly  called  molasses,  which 
is  the  draining  from  the  raw  or  unrefined  sugar — treacle 
being  the  drainings  from  refined  sugar — is  preferred  on 
account  of  its  stronger  flavour,  and  is  most  usually  sold 
for  treacle.  They  go  well  with  all  descriptions  of 
farinaceous  Cvod,  as  porridgei  pudding,  dampliog,  and 
bread. 

Sugar  contains  from  4  to  10  par  cent  of  aaektmie,  »aA 
treacle  about  93.  The  rest  Is  cariMoaoeous  matter,  W(th> 

out  nitrogen.  They  are,  therefore,  heat-producing  ao4 
fattening  agents,  and  their  power,  in  these  respcds,  is 
about  the  same  as  with  starch.  Whether  they  can  prodaoe 
disease  when  used  in  excess  i:;  a  matter  of  doubt ;  but  Dr. 
Richardson  declares  that  they  cause  bUndaesa  by  CfCOtiag 
opacity  of  the  lens  {cataract j. 

(Ta  b*  eoetin^sd.) 


ON  ACTINOMETRY.' 
Br  LOUIS  BINO. 


Having  made  a  few  experiments  for  the  purpose  cf 
ascertaining  the  adiinic  power  of  light,  which  I  con. 
sidered  might  not  be  uninteresting  to  science,  I  beg  to 
submit  the  following  communication  to  your  notice  :— 

Permit  me,  in  the  first  instance,  to  speak  briefly  of  an 
instrument  of  my  construdlion  for  adinometric  purposes, 
which  is  already  known.  It  consists  of  layers  of  miGn, 
and  upon  each  nvmber  of  layers  of  mica  is  placed  a  fifsto 
OHiespondinf  with  such  number  by  means  of  nnofMm 
pigment.  This  instrument,  being  charged  wtdh  asMMf 
paper  and  exposed  to  the  adtion  of  light,  yields  a  graduated 
series  of  tints  upon  such  paper,  presenting  whtte  figures 
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aurrounded  by  darkcoed  turfacet.  The  highest  visible 
figure  is  always  surrounded  by  the  palest  tint. 

This  instnimcot  haa,  howcvMT,  tcvenU  dc/cAs,  the  chief 
of  which  is,  that  acoonltog  to  the  vaiying  intensities  of 
light,  its  aAion  wiU  vary,  as  will  be  explained  by  the 
following  experimeot : — 

Yoa  aught  come  to  the  concltsion  that,  if  the  intensity 
of  liflbt  traOMnitted  through  one  layer  of  mien  be  equal  to 
one,  tlie  inteneiqr  tiMUOUttcd  thnngh  two  lavers  equal 
one-foortb,  throtji^  tluee  Uytn  equal  one-ninth,  &c. ;  or 
that  the  intenriuca  transmitted  vary  invtrsely  as  the 
squares  of  the  nnmbers  of  layers  of  mica.  It  docs,  huw 
«vcr.  hv  n  1  means  appear  th.K  adinism  is  transmitted 
through  a  medium  in  the  same  harmonic  proj^n-ssion. 

From  a  rather  thin  negative  print  a  positive  firstly  in 
the  dircA  rays  of  the  sun,  exposing  also  at  the  same  time 
a  mica  adllnometer  charged  with  sensitive  standard  paper 
to  the  direA  rays  of  the  sun.  Examine  the  positive 
pi<fkure  from  time  to  time  in  a  so-called  photographic  dark 
room,  or  in  any  room  lighted  artificially  by  a  non-a&tnic 
light,  but  remove  also,  or  screen  from  the  light,  the 
•ainometer  during  the  time  of  the  examination  of  the 
positive.  When  you  consider  the  poaitlve  eo  far  printed 
as  to  be  fit  for  photographic  toning*  ceoiove  the  papers 
both  from  the  negative  and  from  the  aAitMNueter,  and 
write  with  a  penctf  upon  the  back  of  tbe  one  takM  kam 
the  latter  the  word  "eun." 

Neat  print  n  positive  firom  the  nmc  negative  in  diffkised 
ligitt  in  the  open  air,  exposing  at  the  tame  time  the 
aAinometcr,  charged  anew,  to  the  same  li^ht.  Pursue 
the  tame  course  as  before,  and  examine  your  positive  from 
time  to  time  in  the  dark  roQm,  having  the  iirst  positive 
at  hand  for  comparison  with  the  second.  It  is  best  to 
fix  upon  some  dark,  ,  ti  [ji  t  black,  tint  in  your  fir's; 
p!(Sure  for  comparison  wtih  ihe  second  ;  also  to  hold  ilje 
first  piifture  by  the  side  of  the  half  of  the  second  piAure 
which  you  are  examining  in  your  printinj^-frame.  Thus 
make  frequent  comparisons  with  the  tint  you  have  fixed 
upon  until  the  two  tints  appear  to  be  alike  in  depth  of 
printing.  Then  remove  a<,'ain  the  papers;  from  the 
negative  and  from  the  a^inumeter,  and  upon  the  one 
taken  from  the  latter  write  the  word  "  shade." 

Print  now  a  third  positive  from  the  same  negative  inside 
a  window  where  dnnight  is  but  feebly  diffused,  exposing 
again  simultaneously  the  newly.charged  aftinometer  by 
the  side  of  the  negative.  Pursue  again  the  same  plan  as 
before.  After  thistniid  positive  lias  been  iband  to  lie  printed 
eaually  deep  as  the  two  fonncr,  place  the  three  papers 
winch  hnee  heen  printed  nader  toe  aOinoineter  side  by 
•ids  far  caamiaation  fat  yonr  dark  room. 

TIm  peper  which  hasoeen  printed  in  the  dired  rays  of 
the  tun  will  present  the  largest  number  of  figures ;  next 
comes  tna'.  vliich  has  been  ^rirtt  I  hy  diffused  light  in 
the  open  uii,  and  the  least  iiu;i.bi;i  c^i  ri^itres  will  appear 
upon  the  paper  printed  inside  the  window,  altlMUgh  the 
three  pictures  might  be  pronounced  alike. 

The  positives  would,  however,  appear  not  to'be  quite 
e<inal  in  tone  on  a  more  exart  examination  of  the  extreme 
tii>.2  111  t  JCh  pi(fkure  with  one  another.  The  inequality 
would  consist  in  this: — The  positive  printed  in  the 
feeblest  light  presents  the  deepest  tint  in  the  darkest 
■hades,  and  the  palest  tints  in  the  lightest  parts.  Next 
comes  the  positive  which  has  been  printed  in  the  more  bright 
diffused  light,  and  the  positive  printed  in  the  direct  rays 
or  the  sun  exhibits  the  least  contrast  between  its  palest 
and  darkest  tints ;  and  its  darkest  tints,  compared  with 
the  darkest  tints  in  the  Other  two  poeitives,  presents  the 
lentt  dcpth»  Jnst  aa  its  palest  tint,  comnsed  with  the 
palest  tints  in  the  ether  two  positives,  is  decidedly  the 
darkest  of  the  three.  Indeed,  it  does  not  Mem  possible  to 
print  three  positives,  in  three  lights  of  strongly-varying 
intensities  to  be  exa^ly  alike  in  all  their  tints. 

If  you  examine  now  the  tints,  instead  of  the  figures  in 
tlie  thrfc  papers  printed  under  the  aiftinometer,  they  agree 
with  the  results  ixresented  in  the  pidures.   The  fint  tint 


With  the  results  presentea  in  the  pia 
oflfan  paper  printed  in  the  feebfcM 


tigbt»  which  paper 


shows  the  smallest  number  of  figures,  is  the  darkest^ 
Next  in  order  comes  that  which  was  exposed  to  the  nex 
brightest  light;  and  the  first  tint  of  the  paper  that  wa* 
exposed  10  the  direa  rays  of  the  sun,  and  wUdi  Clhihilli 
the  largest  number  of  figures,  is  the  palest  on  comparimi 
with  the  first  tints  of  the  other  two  papcie. 

I  once  constructed  an  ailinometer  of  only  SCv  n  'i  r;iirt-s 
by  means  of  a  rather  opaque  medium.  In  the  direct  ray« 
of  the  sun  the  printing  of  a  positive  from  a  certain 
negative  reauired  No.  5.  In  a  diffused  light  in  the  open 
air,  whilst  the  sun  was  shining,  a  positive  from  the  same 
negative  required  only  No.  3 ;  and  printing  onr  dull 
winter  s  day  from  the  same  negative,  and  i.i.Ji  :  the  i.u  le 
aftinomeler,  the  positive  was  finished,  and  not  the  iaintest 
trace  of  a  figure  presented  itself  upon  the  paper  taken 
from  the  adinometer.  Tlie  marcins  of  the  paper  pro- 
jeaing  beyond  the  aaiDOflBeter  had  arrhrod  at  the  atage  of 
strong  bfoaaiog. 

This  instrnmeat  would  thus  appear  to  potaets  but  enudi 
value,  both  for  the  scientific  measurement  of  the  aftinic 
power  of  light  as  well  as  for  photographic  purposes.  It 
almost  stems  as  if  it  had  no  other  value  bu"  :n  it  of 
verifying  a  fad  with  which  most  photographers  are 
familiar,  namely,  that  in  order  to  produce  good  positives 
from  thin  negatives  they  ou^ht  to  be  printed  in  feebly- 
diffused  light,  because  the  leeblcr  light  will  readily  act 
through  the  more  transparent  parts  of  the  negative  and 
but  very  slowly  through  the  semi-opaque  parts,  thus  yield- 
ing pood  contrasts  between  the  tints  of  the  pieture  ;  and 
in  accordance  with  this  fad,  the  feebler  light  afts  readily 
through  the  first  few  layers  of  mica,  until,  after  passing 
through  a  ceitaia  mimbcr  of  layers,  it  seema  to  poeaesi 
but  very  slow  power  tO  afisA  the  sensitive  paper. 

I  hope,  however*  Uk  ihow presently  some  important  uses 
to  which  this  instrument  can  be  applied,  and  would  nov 
begto  descrihe  another  instrument  of  my  oonatniAion. 

This  instrument  consists  of  asiagletubet,opeaat  one 
end,  where  light  for  measurement  is  admitted,  and  elosad 
at  the  other.  This  tube  Is  constmfted  of  tluee  Mripa  of 
yellow  non-aAinic  glass,  and  the  fourth  side  of  the  tube, 
where  sensitive  paper  is  applied,  may  either  consist  of  a 
strip  of  pure  glass,  with  a  scale  marked  thereon,  or  of  a 
H  i  t  V  -  ale  made  of  metal  or  any  other  material,  in 
whicli  case  light  affeifts  the  sensitive  paper  quite  freely. 

In  this  state  the  instrument  can  only  be  used  for  the 
me.^sureme^t  of  the  acinic  power  of  ditfuscd  light.  By 
applying,  however,  a  small  convex  mirror  or  a  small  lens 
at  the  .ipertur?-  r>f  !he  instrument,  the  dircft  rays  of  the 
sun  can  also  in-  h.l  isured,  on  being  received  in  a  divergent 
dirediion  witnni  the  tube.  The  a^ion  of  light  upon 
sensitive  paper  is  here  seen  through  the  yellow  non- 
a^inic  glass,  and  it  can  be  watched  without  removal  of 
the  instrument  or  of  the  sensitive  paper  therefrom.  The 
a^ion  of  light  can  also  at  any  moment  be  stopped,  without 
removalof  the  tnstrament,  by  shutting  the  aperture  with 
an  opaque  shutter,  and  that  cxdndiag  acinic  light. 

The  princtpka  upon  which  tUs  iastmmeM  ta 
are— 

ist.  That  diffiiied  li^t  on  entering  a  tube  at  one  end 
only,  varies  in  intensity  within  the  tube  inversely  as  the 
square  of  the  distances  from  the  aperture  where  light 
enters. 

2nd.  That  any  number  of  tubes,  whatever  their  magni- 
tude, contain  the  same  intensity  of  light  if  the  ratios  of 
their  diameters  to  their  lengths  Aie  equal,  and  if  we  absorb 
the  light  that  may  be  refleAed  from  their  sides. 

1  would  now  be£fo  call  your  attention  to  tlie  following 


Constnift  a  series  of  tubes  of  cardboard,  open  ftt  one 
end  and  provided  with  a  cover  at  the  other,  of  the  same 
diameter — say  oft,-  .  Ir.hcs — and  varying  in  length  by  a 
semi-diameter.  Let  the  first  tube  be  of  two  inches  length, 
the  second  —  three  inches,  the  third  =  four  ,  Ll  ,.  i  r  (  i 
ten  inches,  or  more,  if  you  like;  but  these  mnc  tubes  will 
taflce^  The  iodde  of  thn  tabM  aatt  b«  blackened,  in 
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•  to  rtMi%  the  light  that  wonld  otheTwise  be  refleded 
ftwn  tiieir  rides. 

Next  conBtrua  a  number  of  small  inica-aftinomctirs  of 

twenty  or  (hirt)-  fi;^i;res,  and  of  such  dimensions  that  they 
can  be  placcni  within  those  tubes.  For  the  sake  of  con- 
venience, let  each  aftinometer  have  a  letter  of  thi-  alphabet 
whereby  to  name  it  placed  upon  its  first  layer  of  mica 
instead  of  fit^ure  i.  Charge  each  instrument  with  a  strip 
of  sensitive  standard  pa[>er,  and  insert  one  at  tl'.e  base 
within  each  tube,  ana  secure  each  base  ar;.iir:T-t  the 
entrance  of  light  from  without.  I,rt  the  actinomctcr 
named  A  be  situated  at  tlie  basu  of  the  siuirtest  tube  of 
2  inches.  B  in  that  of  3  inches,  C  in  that  of  4  inches. 
&c.,  each  succeeding  letter  in  the  next  longer  tube. 

Expose  now  all  the  tubca,  which  are  open  at  the  ends 
opposite  their  baiet,  siniiltaiieously  to  the  same  diffused 
daylight,  fi«B»  ten,  or  fiftseo  nioutn,  more  or  Icm  ;  then 
Uke  all  the  tobss  at  the  tame  time  into  yonr  dark  fooea. 
Withdnmr  the  eftlmwrieceiefrore  the  tubes,  and  the  papers 
fiom  the  adinometer. 

Please  to  remember  now  that  each  letter  of  the  alphabet 
will  be  surrounded  by  the  darkest  tint  upon  the  paper 
removed  from  the  adlinonieter  which  such  letter  represents, 
because  such  letter  is  placed  upon  the  first  layrr  of  mica, 
and  let  now  each  paper  also  be  named  by  such  Itrtiti . 

On  comparing  tlie  papers  with  one  another,  the  follow- 
ing results  will  appear  :  — 

I.  Compare  w  ith  paper  A,  which  was  printed  within  the 
shortest  tube,  all  the  other  papers. 
The  tint  around  letter  b  a  the  tintaroiwdNo.3  ofpaper  A. 
»»       f»       »»    C "  „  5  „ 

»»       i»       >i    I'  =     1"       i>       ..  7  " 
Thus,  through  the  whole  series,  the  tint  around  each 
succeeding;  letter  printed  within  the  comapondliig  loofer 

tube  is  paler  by  two  tints. 

a.  Take  any  paper  of  the  series,  say  paper  D,  and 
pare  the  following  papers  with  it : — 
The  titttanmad  letter  s  = 


the  tlntaroand  No.  3  of  paper  P, 

»  M  M  5 

*»         H        ••  7  «• 


tte^  a>  before. 

3.  Compare  the  papers  sQcoeieivcIy  with  one  aaother 
The  tint  aronnd  letter  B  ^  the  tint  anNtad  Noi.  3  ofpaper  A . 

»i        n        II     ^  ^      II        I,        11  3  II 

,  n  =•   3  .. 

each  first  tint  equalling  the  third  tint  of  the  paper  printed 
in  the  next  preceding  shorter  tube. 

4..  Compare  all  the  (iguiet  which  each  paper  prescnta 
with  one  another.  £et«  foe  iottaace,  pa|wr  A  ahow 
twenty'fivelfigatea 

Paper  A  ihowa  as  figntea» 
ThM    »    B    „     aj  „ 

each  eacecediag  |»per  prioeed  within  the  nest  laccceding 
?  tuba  eahibitiiig  two  figiuM  hna  than  the  preceding 


The  defedl  which  has  in  a  former  part  of  thtt  memoir 
been  shown  to  exist  in  the  transmission  of  the  aAinic 
power  of  light  through  a  medium  ought  to  become 
apparent  in  the  above  e.vperiment.  On  account  of  the 
comparative  shortness  of  exposure  given,  it  only  can  be 
traced  to  a  small  extent  in  the  fourth  comparison  of  the 
papers.  This  does  not,  however,  afleA  the  general 
charader  of  the  experiment. 

We  may  now  draw  from  the  above  experiment  the 
general  conclusion  that  there  is  a  decrease  of  two  figures 
and  o^f  two  tints  in  each  succeeding  paper,  beginning  with 
that  which  was  printed  within  the  sborteet  tube.  Or,  if 
the  paper  printed  within  the  longest  tube  be  represented 
by  I,  tbe  paper  taken  from  the  next  ahorteet  tube  would 
eqeal  3,  end,  thns  continuing,  we  eball  have  the  nnmbera 
If  3»5»  7*  te«  On  adding theaefignrea  from  the  beginning 
we  tiirodace  the  fbUowing  aeiMi^-^,  g,  x6,  23,  &c., 
•Vnllfaig  tin  eqnam  of  llttkmtha.or  ttie  tnhei. 


V^tbont  finrther  analysea  of  the  tibove  expcrfneat,  I 

think  it  may  be  stated  now  that  the  power  of  aAinitm,  u 

well  as  the  intensity  of  light,  within  a  tube  varies  invcncly 
as  the  squares  of  the  distances. 

Construct  next  two  tubes,  blackened  witliin.  of  djiTcrsnt 
diameters,  and  let  the  length  of  each  tube  be  equal  to,  ^.ly, 
twice  its  diameter.  Let  one  tube  have  a  diameter,  My, 
of  2  inches,  and  the  other  of  6  inches  ;  then  their  re- 
spetflive  leni^ths  nijst  be  equal  to  4  inches  and  12  inches. 
Place  at  the  base  within  each  tube  a  mica  aftinometer 
charged  with  sensitive  standard  paper.  Close  each  base, 
and  expose  both  tubes  simultaneously  to  the  samediifaacd 
light  lor  the  same  period  of  time.  On  examining  tbe 
pnnted  papers  no  dinerence  whatever  it  ezbifaited  in  their 
appearance,  either  with  regard  to  tint  OT  tO  number  of 
figures.  You  might  make  several  such  experiments,  with 
any  niuaber  of  tiUiea  of  various  diameim,  and  with  tke 
same  results. 

Thus  the  iotenri^  of  VMlt  as  wdt  as  the  powtr  of 
aAtnism  is  the  same  tn  tUMS  of  vatiotts  magnitudes,  if 
the  ratios  of  their  diameters  to  their  lengths  are  eeual. 

It  will  be  readily  seen  that  instruments  might  oe  con- 
struded  by  mean  ■  nf  tri  e-  of  various  lengths  but  of  equal 
diameters,  or  by  means  of  tubes  varying  in  diameter  and 
of  equal  length,  in  order  to  produce  padatioas  of  li|^ 
for  adinometric  purposes. 

On  account  of  its  greater  convenience  1  have,  however, 
chosen  the  single  square  tube,  and  of  such  tube  one  side, 
as  already  Rt.itcd. 

The  power  of  adinism  and  the  intensity  of  light  at  any 
given  distance  on  this  side  of  the  tube  are,  however,  by 
no  means  equal  to  the  power  of  adlinism  and  the  intensi^ 
of  light  at  such  given  distance  within  the  tube.  But  the 
investigation  of  the  powers  of  this  side  light  would  be  too 
lengthy  for  this  paper. 

I  beg.  finally,  to  state  that,  for  scientific  purposes,  I 
use  a  tube  i  inoi  in  width  and  4  inches  in  length.  For 
photograpUe  parpoaeiL  sndi  as  the  tiadra  of  photographic 
prints,  I  use  a  tube  of  nalf-an-lneb  in  wfoth  by  4  inchesia 
length. 

1  he  instrument  is  self-registering,  and,  by  means  of  a 


cor>t  .n  inr.=;  strip  of  paper  arn!  simple  clockwork,  can  be 
made  to  register  the  ai^tiuic  power  of  light  throughout  the 
da> .  per  minute  or  per  hour,  or  fuj  other  choeeadivisioa 

of  time. 

Hy  combining  several  instruments  with  one  clockwwk, 
the  powers  of  adinism  during  each  successive  minute, 
successive  hour,  and  during  the  wholo  day,  couId  be 

registered  separately. 
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The  Se«rsee  Qocstion.— Nc«r  Process  for  Prwerriog  Wine— New 
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TodTne  anii  Aeelte  Aii1iy«lride. 

Tin  nt-.tritiiip.  uf  tl-.e  reatJers  of  the  CHEMICAL  NEWS 
h.i-i  .ilre.»ily  been  directed  to  the  interest  in  the  sewace 
question  manifested  here.  M.  Verstraet,  in  a  long  article 
published  in  the  journal  so  ably  conduded  by  M.  L'.\bbe 
Moigno — Lts  Mundcs — reviews  the  subjei;^  and  advance* 
some  new  projeds.  The  disinfedion  and  removal  of  tbe 
refuse  of  Paris,  and  its  subsequent  treatment  in  the  battos 
of  Bondy,  he  says,  have  become  a  question  of  concern 
with  the  administration  of  the  town.  Paris  complains, 
with  reason,  of  the  emanations  which  taint  the  atmo- 
sphere from  ten  at  night  to  seven  in  the  momiag ;  the 
communities  situated  round  Bondy  exclaim  against  tbe 
fvctid  atmosphm  they  breathe.  These  inconvcnieoocs 
in  the  present  state  of  things  occur  (i^  from  the  iaability 
of  the  companies  charged  with  the  colle&>on  of  tha  mlbm 
to  perform  tbe  fkr  too  hoawy  oHhatiOBa  \m»md  IF* 
them;  (2)  ftool  the  fid  that  tiwaBAnlB. 
give  only  incompleto  icialts.   Ilwse  diaiaH 
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netalUesalU  and  principally  protosulphate'of  iron ;  bat  the 
•imple  use  of  these  salts  can  only  remove  the  sulphide 
and  carbonate  of  ammonium.  Considering  also  the 
question  in  regard  to  agriculture,  one  finds  that,  owing  to 
ignorant  manufadlure,  more  than  three-fourths  of  the 
otigioal  matter  ia  excluded  in  the  manufadured  nutnvre. 
Time  great  points  ought  to  be  borne  in  view  In  a  really 
nitioBU|itoceia;  (t)  to  deabroy  deteleriona  pR>daaa»or 
fafher'to  make  tbem  enter  ioto  new  compounos  insolnble 
in^  water,  these  prodaAs  are  ttydrosulphuric  add  and 
carbonic  acid  or  their  ammoniacal  salts ;  (a)  to  render 
inodorous  and  inoffensive  infe^ious  produds,  miasmatic 
emanations  of  organic  origin  ;  (3)  to  eliminate  such  useless 
produdis  as  washing  watt  r,  which  tends  10  intrcaFc  L'\cry 
day,  by  reason  of  the  adopiion  uf  certain  Ln^'lish  arrange- 
ments in  all  recently  constnkleci  htniscs.  'I  he  following 
is  the  process  M.  Verstract  tinploys  to  attain  theic 
conditions ; — 

1.  Di-iODi^i^siliou  of  Sulphidi.-  and  CarhonaU  of  Am- 
niuniiim.  I'or  this  purpose  tlic  ihlondes  are  employed, 
cither  of  iron,  rinc.  or  preferably  manganese.  As  tu 
sulphates,  at  present  nr.ly  eniployed,  their  use  isahsolutely 
proscribedt  and  for  the  reason  that  t.he  putrefymg  niatteia 
read  on  the  sulphate  of  airniMinia  formed  by  double  de- 
composition, the  final  result  being  the  evolution  of 
fenlpmretted  hydrogen,  so  that  after  a  little  time  it  is 
necessary  to  disinfedl  a  second  time.  Ihe  chloride  of 
manganese  proposed  as  a  disinfe^ant  would  be  obtained 
from  the  chlorine  residues  of  manufadtories,  a  produ<ft 
tAkb  is  stated  to  be  valueless.  The  residues  contain  too 
niMli  hydfochloric  acid  to  he  immediately  available ;  the 
add  ia  aeuiialiied  either  by  dw  oxides  of  iron  or  dnc,  or 
by  dolomite' to  svUdi  ftefiveBce  is ghiea.  By  tUasatura- 
tion  of  hydfoeblorle  acid  with  Kme  and  magnesia,  the 
value  of  the  produ&  as  a  manure  is  greatly  enhanced. 
Experiments  on  a  large  scale  showed  the  produd  to  be 
very  rich  in  nitrogen  and  in  phosphoric  acid,  and  the 
fluid  after  thiH  treatment  was  found  to  contain  no  phos- 
phoric acid.  Manr;nnese,  r.s  well  as  magnesia,  has  been 
demonstrated  by  the  reeent  works  of  M.  Pclij^ot  to  be 
easily  asRimilated  by  plants.  'I'o  render  the  adlion  of  the 
chloride  of  manganese  still  more  efhcacious,  5  litres  of 
chloride  of  lime  solution  of  It'  are  added  to  lOQ  litrea  of 
the  manE»anese  solution. 

2.  Siippranon  of  Odours  of  Organic  Origin  n>id  of 
ail  Subicqtunt  Putrefaction. — Notwithstanding  the  value 
of  the  disinfetitant  tluis  prepared,  it  is  quite  certain  that 
metallic  sa)u  by  themselves  can  afted  no  complete  and 
permanent  disinfedion,  no  influence  will  be  exerted  upon 
the  offensive  odour,  sui  generis,  of  the  refuse  matter.  The 
antiseptic  agent  introduced  for  this  purpose  is  tar  solidified 
by  adauxture  of  cinders,  deprived  of  sulphur  compound;;  by 
caipaauretOtlieair  for  fifteen  or  eighteen  months.    In  this 

luft  an  conuined  a  considerable  <|aantity  of  sulphate 


.  15  or  20  per  eent'of  finely  divided  carbon,  50  or 
te  per  cent  of  oitrogan  and  proioaalpbate  of  iron,  and 
silica  in  small  qnaoliqr*  Ib  Uic  place  of  the  anHiHUid  tar, 
the  heavy  oil  of  tar  realdoea  have  been  employed  whh 

Saat  success.  Lastly,  to  clarify  the  vrater,  a  lolution 
impure  sulphate  of  alumina,  employed  in  the  dose  of  a 
kilogramme  per  cubic  metre,  has  neen  found  to  give  very 
remarkable  results  ;  this  solution  serves  to  clarify  the 
liquid  and  to  cause  the  deposition  of  the  solid  matter. 
One  example  of  the  practical  results.  A  cesspool  of 
20  cubic  metres  in  Rue  dcs  Jeuneurs  was  treated  with 
650  kilogrammes  of  manj^anese  and  30  kilof;rammcs  of 
chloride  of  lime  liquid  of  g  ,  then  iHo  kilogrammes  of  the 
aluminous  powder  w  ith  tar.  After  the  liquid  had  been 
agitated  and  allowed  half  an-hour's  repose,  it  was  clear 
and  inodorous.  The  sanitarj-  inspedkors  and  other  critics 
who  witnessed  the  experiment  testified  that  the  matters 
were  completely  disinfeded.  After  the  liquid  bad  been 
poured  off  into  the  sewer,  the  atmosphere  of  the  receptacle 
was  tested  by  the  lowering  of  a  light,  after  which  two 
workmen  descended,  who  fooad  no  other  odour  than  n 
alight  oaa  of  bnwL 


M.  Dumesnil  has  devised  a  new  procesi  for  preserving 
wine  ;  the  process  is  not  without  other  than  commercial 
interest.  The  cask  of  wine  uncorked  is  placed  under  an 
iron  bell  and  the  air  exhausted ;  two  hours'  N^-ork  is 
aecessaiy  before  the  noise  occasioned  bythe  exit  of  the  air 
ceases.  A  vacuum  being  created  the  ^aaes  contained  in 
the  wine  are  released  from  atmospheric  pressure,  and  as 
Hiqr  are  essentially  elastic,  they  expand  sufficiently  to 
break  the  cells  of  v^table  fibrin  cndosing  them,  and 
escape.  Theae  gases  are  dissolved  to  snch  an  extent  that 
die  withdimwal  of  30  or  40  litres  of  gas  occasions  00 
sensible  decrease  of  liquid.  The  theory  of  the  decom- 
position of  grape  juice  and  other  organic  subsunces  rests 
on  a  very  elementary  fad,  via.,  on  the  power  of  double 
decomposition.  Gaseous  produds  of  the  fermentation  do 
not  remain  inert, but  energetically  ind>Ke  the  fermentation 
or  decomposition  of  free  bodies.  I  hese  products  are  the 
most  aiftive  in  inducing  decomposition;  they  alter  wines 
indefinitely  when  enclosed  ia  the  iibrui  cells,  which  M. 
Pasteur  calls  mycodermes.  White  wines  owe  their  great 
superiority  in  ])reservation  over  red  wines,  to  their  different 
condition  as  re!;ards  this  point.  M.  Dumesnil  gives  an 
example  of  the  practical  value  of  his  process.  He  allowed 
the  wines  of  1S65  to  ferment  till  March,  iS66,  f  o  as  to 
allow  ot  the  conversion  of  ail  the  sugar  and  extradivc 
matter  into  alcohol.  At  this  period  he  substituted  for  the 
usual  operations  the  treatment  by  the  vacuum  ;  fermenta- 
tion ceas^  entirely.  The  wines  thus  treated  arrived  at 
their  destination  in  good  condition ;  with  other  samplea 
treated  in  the  usual  way  the  result  was  vetv  different. 
Notwithstanding  four  rackings,  and  possibly  foor  clarifi- 
cations, thewiaes  have  continued  to  ferment  during  the 
whole  of  the  year  1866  and  also  the  commencement  of 
1867,  and  they  probably  still  conuin  gases  which  will 
afleft  them  more  slowly.  H.  Dttoieaail  menttons  that 
his  wines  of  1867,  treated  in  last  Mandi  by  thevacoam, 
yielded  twice  as  much  gas  asthoiOOf  iHs. 

The  following  is  an  abstrad  of  a  memoir  pnaanted  to 
the  Academy  a  short  time  back,  entitled  "  New  researches 
on  the  action  of  dry  hypochlorous  gas  on  a  mixture  of  iodine 
and  acetic  anhydride,"  by  M.  Schutzcnber^^cr  : — Former 
researches  of  M.  ScKutxenberger  showed  that  hypo- 
chlorous  acid  and  acetic  anhydride  reait  upon  each  other 
to  form  a  compound  poMetaing  the  charaders  of  an 
acetate,  in  which  the  metal  is  repieaeMed  by  chlorine. 
The  rcadion  is  in  fad — 

a(CaH30)0  +  ClgO  =  2(CaHsOC10). 

The  percentusa  composltloft  and  dw  whole  of  tha 
properties  of  tnia  body,paiticnlaily  the  afkioa  of  mctala, 

which  liberate  chlorine  in  the  colo»  with  produdion  of  a 

metallic  acetate,  leave  no  doubt  as  to  the  constitution  of 
this  body,  .1  ' M-i  of  chlorine.  Acetate  of  chlorine  is 
decomposed  n.  U.c  cold  by  iodine,  with  disengagement  of 
chlorine,  a  solid  compound  bein^  formed;  curiously,  the 
substitution  of  the  chlorine  by  iodine,  instead  of  being 
in  the  proportion  of  their  atomic  weights,  takes  place  by 
the  substitution  of  one  atom  of  iodine  for  three  atoms  of 
chlorine,  and  the  Koiid  produd  has  tile  composition  re- 
presented by  the  formula— 

3tC.H^^.^j03,  and  not  by  ^^''^^.]o 

The  iodine  ads  as  a  triatomic  element  capable  of  fixing 
three  atoms  of  oxacetyl,  just  as  it  can  fix  three  atoms  of 
chlorine  in  the  trichloride  of  iodine,  1'  Clj.  M.  Schiitzen- 
berger  has  prepared  what  he  terms  triacetic  iodal,  by 
passing  a  current  of  dry  hypochlorous  acid  into  .icetic 
anhydride  holding;  iodine  in  suspension,  cooling  the  mixture 
with  water;  at  the  end  of  the  operation  yellow  needle- 
shaped  crystals  are  formed,  their  formation  preceding 
that  of  the  granular  compound  of  triacetic  iodal.  The 
lirst  cry  stals  are  formed  in  abundance  about  the  moment 
when  all  the  iodine  is  dissolved,  and  when  the  liquid  is 
no  longer  orange-tinted.  When  two  parts  of  acetic 
anbydriae  are  tidEeo  for  one  part  of  iodine,  the  li<^iid 
«  aoUd  amaa.  Ths  ciyaiala  ai«  owly 
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by  dissolving  tbetn,  with  the  aid  of  heat,  in  acetic  anhy- 
dride (at  60');  they  are  deposited  in  long  yellov.  nt^cJlcs 
upoit  cooling :  great  difficulty  is,  however,  found  in  com- 
pletely isolating  them  from  the  mother  liquor  in  a  fit 
■i«te  for  aii«ly«i«.  Diacetochloride  of  iodal  ia  produced 
•cooirdinir  to  the  equation — 

(C,H,0],0  +  I  +  CUO  -  IfC.H^O.IaCI  +  CI. 
During  lU  formatiim,  the  disappearance  of  the  iodine 
and  the  evolution  oi  tlilurir.c  .uc  alontr  observed.  An 
excess  of  hypocbiorous  acid  in  presence  uf  acetic  anhy- 
dride transforms  it  into  triacettc  iodRl  witb  krislt  tBer- 
vescence  from  chlorine —  , 
2[r"(C,H30il,Cl]+CU04fC2H3O),0  = 

ci4+2[r'  (CiHjO,!;!. 

\V,\ter  decomposes  it  instantaneously  wiiii  pioduttion  of 
acetic  .Tciii.  hydrochloric  acid,  iodic  acid,  and  chloride  of 
iodine.  Ilrated  wilh  arptic  nnhvdri(!i*,  it  ■«  decfimposrd 
towards  rno'.  vifldnu;;  chioridc  ul  :aL[\!,  >rii.',;ii.i:t  1  a^id, 
a  little  free  iodine,  carbonic  acid,  and  aceta'.c  of  inctl;vl. 

A  solution  of  triacetic  iodal  in  acetic  anhydride  is  ncu  d 
upon  in  the  cold  by  metals,  such  as  copper,  giving  an 
acetate  Mid  a  metallic  iodide.  Zinc  ethyl  acts  ener- 
ptically  upon  triacecic  indnl.  ncetate  of  ;:inc,  acetate  of 
Cthyli  and  iodide  of  ethyl  biin^  formed.  Tri -acetic  iodal 
doeanetaA  upon  benzol  in  the  cold.  If  the  mixture  be 
heated  In  pretence  of  an  excess  of  benzol  to  a  tempera- 
ture not  exeeedlnR  the  boiling  point  of  the  hydrocarbon, 
the  iodal  ifl  dieaoived  at  first  and  may  crystallise  upon 
coding,  bnt  gradually  this  effea  disappea'rs,  and  wlien 
ciystals  cease  to  be  deposited  tipon  tool  in?,  one  finds 
besides  the  benzol,  (i)  a  liquid  boiling  between  iSo'  and 
190°,  possessing  the  properties  and  composition  of  mono- 
iodised  btnziit,  already  obtained  by  the  adlion  of  chlt  iult: 
of  lodini;  upon  brni'oate  of  soda;  (2)  a  solid  body  in- 
soluble in  watifr.  -oluble  and  cr)>stailisable  in  alcohol. 
This  suhst.incf  ha^  Melded  per  crnt  of  iodine  ;  it 

appears  to  br  ,i  inixtun-  ot  te'.r  jii  idist  i  .r.id  quintiodiscd 
hen/ol.  'Mil-  dt-Li)':i]>osition  at  loo  OI  diacctochloride 
of  iodal,  in  \hr  prcsi  nci'  of  a'  etate  anhydride,  iurni^hes 
a  rapid  method  o(  preparing  iodacetic  acid.  ThiH  acid 
is  still  more  easily  obtained  by  following  the  method  of 
M.  Kekuli  for  the  preparation  of  iodised  benzols;  the 
action  is  very  lively  and  requires  moderating.  When 
aufficient  iodic  acid  is  employed,  the  liquid  upon  cooling 
becomes  a  solid  mass  of  iodacetic  acid,  which  is  easily 
purified  by  dissolving  in  boiling  bcn/ol  and  cryst.illising. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Phosphorus  a  Reagent  for  Metcls. — \V.  Schmid. 
When  a  solution  of  cr>stallised  phosphorus  in  c.Trlior.it 
disulphide  is  shaken  with  .water,  a  perfeCUy  v'.liiU'  prtiipl 
tate  IS  formed.  The  presence  of  traces  ofmctalscaue.es 
the  preeipitale  to  assume  various  colours.  Thus  solutions 
of  copper  are  precipitated  brown ;  those  of  silver,  black  ; 
of  mercury  (oxide),  yellowish  brown  ;  of  gold,  violet.  The 
filuates  contain  generally  suboxides.— (Zi-ififAr.  Ch.,  N.F. 
iv.,  161.) 

Mercuric  Maphtyle.-'R.  Otto  and  0.  Mhries.  Mercuric 
naphtyle  is  obtained  bv  the  aftton  of  aadiuqi  amalgam 
upon  monobramnaphtalene  accmding  to  the  following 
equation : — 

a(6wH78r)  +  Na,Hg  -  Hg  +  aNaBt. 

The  bromnapbt.iU-nc  ti-i  d  in  this  readticn^  .t^  pr.  prjred 
according;  to  Glascr's  method,  f.^.,  by  aftin.-  v  ith  t)r<jinine 
upon  napbt.iiene  dissolved  in  carbonic  disuli  iiide,  and 
subjeifting  the  raw  mafprial  to  fradional  dii>iillat;or!.  Its 
boiling  point  was  I'ound  at  zj-j'—i-jS^C 

Mercuric  naphtyle  cn-stallises  in  small  white  prisms  of 
Hw  ifaonllic  ayitrai,  it  inaoluHe  in  water,  apatiii^jr 


soluble  in  boiling  alcohol,  cold  benzol,  or  ether  ;  readily 
soluble  in  hot  carbonic  disulphide  and  chloroform.  It 
fuses  at  243*  C.  When  heated  with  soda- lime  ttdecon* 
poses  in  the  following  manner  : — 

(e,oH.)jng  +  H,0  =  2G,oH|  -5-  Hg. 
but  besides  naphtalenc  a  very  small  quantity  of  another 
hydrocarbon  ia  formed,  which  seems  to  be  dinaphtyle. 
lod-  brom*  or  cblorhydric  acid  decompose 
naphtyle  into  naphtalene  and  mercuric  Iodide,  &C. 

(CioH-jiHg  +  2HI  =  Hgl,  -i  sG.gHs. 
Iodine  converts  it  at  first  intodi-iodmercuric  naphtyle  (1), 
and  then  into  iodnaphtalene  and  mercuric  iodide  (U) : 
1.  (G„H-),Hg  -f  2j  -  (G,oH.),HgJ,. 
II.  (C,oH;),HgJa  +  2j  -  (G,oH-jJ  f  HpJ,. 
The  adliun  of  acetic  acid  gives  rise  to  the  formatioo  of 
naphtalene  and  acetylmercuric  oxynaphtyte : 

fC;  H  :  CH.O,  *  Hv-G. 

The  latter  try&talli&es  in  white  needlL-i,  which  are  in- 
soluble in  water,  readily  Kolubte  in  hot  glacial  acetic  acid, 
alcohol,  carbonic  disulphide,  benaol,  chloroform ;  less 
soluble  in  ether.  It  fuses  at  I54*.  The  authors  intend 
to  investigate  the  readion  between  mercuric  naphtyle  and 
acetic  ether,  if  such  there  be,  with  a  view  of  obtaining 
ethvlnapbtalene,  and  thus  opening  a  way  for  the  pro- 
dun  ion  of  homologues  of  naphthtuene.< — [Ibid.,  N.l'.  iv., 
j62.) 

Conversion  of  Benzoic  into  Antiirarulic  Acid. — H. 
Hiibner  ar;d  A.  I'etci m.itin.     1  he  actum  of  bromine  upon 
benzoic  acul        s  hm:  to  tiie  foimaiion  ol  only  one  mono- 
brombcnzoie  acid.  «  h.Lh  fuses  at  153  C.     1  hi-;  acid  may 
be  successively  converted  into  nitro-coitipound,  yd  brom- 
Amidobenzoic  acid  (by  treai^n^  tlu'  intro  body   with  tin 
and   chlorhydric   acid),    and    an    amidobenaoic  acid, 
€bH4(KHjjl  OOH,  which  is   identical  with  anthranilic 
acid,  by  shaking    the    bromamido-acid  with  sodium 
amalgam.    1'he  acid  thus  obtained  crystallises  in  lung 
needles,  which  fuse  at  144"  C.  ;  and   its  identity  with 
anthranilic  acid  is  conclusively  proved  by  the  n&  that 
when  treatad  with  nitrous  acid  it  produce*  a  P*vbIc 
ctdoimtion  witb  fetrie  Chloride,  a  teaAioit  whica  &- 
tinguishes  salcylic  acid  from  oxybeoaoic  and  parang* 
benzoic  acid  {thid,  N.F.  Iv.,  205). 

Isoiners  of  Sulphocyanic  Ethers. — A.  W.  Hofmann. 
If  Cfti  l>iiri  ik,  di^iiipliide  is  added  to  an  alcoholic  solution  of 
cthylanune.  tlu-  s<duti(iri  bi-fonu-s  hcati'd,  and,  on  cooUng, 
cr>'8tals  of  ethyisuiphucatbaminate  oi  ctiivlamine, 

CS(NH.C,,H5)8(NII,.H.G,H<(, 
are  separated.  This  salt  fuses  at  103'  C.  and  is  soluble 
in  water  and  alcohol.  The  acid,  when  liberated  by  means 
of  cblorhydric  acid,  is  obtained  in  oily  drops,  whicb  after 
a  t:nie  solidify.  On  heating  the  salt  to  iici*-^iaoP,  l^fdfic 
suljjhidc  is  set  free,  and  the  residue,  after  evaporation  on 
the  water-bath,  solidifies  to  crystals  of  dietbyhmlpbO' 
I  caibvimideor  sulphuretted  diethylurea-— 

I  CSiNHGjH5)S(NHi.H.G,Hj---H,S  t  GS.Ntt^jHj^^jNH,. 

!  Tlii"-.  i.rca  i-.  ri-.idily  soluble  in  .ilcobn!,  sparingly  soluble 
in  \\  ater,  and  fuses  at  77"  C.  When  disUlled  with 
phosphoric  anhydride  it  gives  off  ctbylic  imapplr, 
(acthylscnfiil). 

€vSN(G2H5)4NHa)  «  GiHsNHj  +  CSNCHj. 
Ethylic  sinapole IS  isomeric  with  the  etyhlic  sulphocyaoale 
^^d1ich  is  obtained  by  beating  potassic  ethylsulphatc  with 
metallic  sulphocyanate.  Its  boiling  point  is  at  143%  baiag 
xaf  higher  than  that  of  ethylic  st.lphocyanate.  Itoon* 
bines  with  ammonia  to  cthyrsulnhocarb.imide, 

crj'stals,  which  fuse  at  8g".  Diethylsulphocarharr.;  Je  as 
obtained  by  the  adtion  ofethylaminc  upon  eth\  I  c  sin.ipole 
is  identical  uiih  the  coni(iound  from  which  ethylii; 
sinapole  is  (^ri;;!n.illy  dirived.  Melbylethylttllpho- 
carbamide,  OS  N  i  (J  ^1 1  j.€  H  .  I N  1 1 is  cr^'StsiliaC^ 
fuses  at  24°.  Ethylphenylsulphocarbamide, 
4s.M(^,H,.6tIl9)NH„ 
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obtained  by  afling  upon  ethylic  sinapole  with  aniline  is 
isomeric  with  a  compound  derived  from  ethylarnine  and 
pbenylic  sinapole;  the  fusion  point  of  tlu-  iormL':  is  a! 
145*,  that  of  the  latter  at  97*.  Compounds  analogous  to 
those  described  have  also  been  prepared  from  the  methyl 
and  amvle  series.—  (l)t-ut.  Chcm.  Gesellich.,  Berlin,  1868, 
as)- 

Ozamide  from  Cyanofcn. — R.  Schmitt  and  L.  Glutz. 
If  actirrcnt  of  cyanogen  ^as  is  passed  into  aqueous  con- 
caDtrtted  cbkirhydric  acid  no  chaafe  of  oolonr  ukes 
pUee;  (be  liquid  iidwn  allowed  to  atand  for  twelve 
boora  aeparatee  ayatlda  of  oxanide,  the  motber-Uquor 
coatainingaiDmonie  oxalate.  Cjranogenandooiicentnited 
iodbydtie  acid  likewise  produce  oxamide;  a  certain 
ptopoftiOQ  of  iodine  is  set  free,  and  in  aolution  are  cyan- 
bjibic  add  aod  anoiooic  iodlde.«-</Uif^  186B,  M). 


CORRESPONDENCE. 


SULPHOCYANIDE  OF  AMMONIUM. 


To  the  EiVJor  of  Iht  Chemical  News. 

StJl, — The  letter  inserted  in  your  last  number  calls  for  a 
word  of  reply,  since  it  is  evident  that  Mr.  Spcncc  had 
not  then  seen  more  than  an  impcrfeft  report  of  the  paper 
to  which  he  allodea. 

Doubtless  many  members  of  the  British  Auociatton 
will  feel,  like  myself,  the  loss  we  bave  sustldned  by  his 
abernrtf  from  SeAion  B.,  when  my  paper  was  read, 
na  dlta  onlbttiinate  circumstance  deprived  us  of  the  very 
valvaMe  lemarica  which  he  has  aioce  nndertaken,  a  little 
huttfy,  perbapt,  to  lay  before  yonr  leaden. 

Mr.  Peter  Spence  is  "  a  good  deal  aMooidied"  that  I 
•hoold  have  found  samples  of  commeieial  ao>ca]1ed 
"  sulphate  of  ammonia."  which  were  nearly  all  sulpho- 
cyanide.  and  thinks  it  must  have  been  "  a  very  exceptional 
article,"' 

Perhaps  he  will  be  still  more  surprised  when  I  inform 
him  that  it  is  not  "  an  exceptional  article,"  thai  s.^mples 
representing  many  hundred  tons  of  this  particular  pro- 
dnd — I  may  state  roughly  some  Soo  to  i.ooo  ton*  perhaps 
— have  been  forwarded  to  my  laboratory  durinr;  the  last 
five  months  by  well-known  houses  in  London  and  cisc- 
where.  I  thought  it  useful  to  call  the  attention  of  those 
interested  in  agriculture  to  the  fadl,  that  of  this  compound 
(valued  by  its  nitrogen)  only  one-half  the  nitrogen  it 
aviulable  for  agricultural  purposes. 

Mr.  Peter  Spence  thinks  that  "  the  chief  natter  of 
adentific  Inteieat  in  Dr.  PhipMo'a  paper  ft  the  mode  by 
wUch  he  aepaiates  the  tnlpliocyanoBen  componnd." 

I  am  aony  to  differ  mm  bin  In  tbit  reaped.  The 
portion  of  my  paper  which  relates  to  the  composition  of 
the  ao-catled  sulphocyanogen,  C8H2N4SgO,  would  appear, 
I  doubt  not,  to  any  chemist,  more  important  than 
that  to  which  Mr.  Spence  alludes.  However,  in  reply  to 
his  remarks,  I  wanted  a  method  for  e^-itimating  sulpho- 
cyanogen in  a  mixture  of  sulphate,  clil()i;Je,  and  sulpho- 
cyanide  of  ammonium,  and  I  found  this  method  in  the 
precipitation  of  the  sulphocyanopcn  as  a  salt  of  copper, 
subsequently  dried  at  100".  The  insolubility  of  this 
copper  salt  was  known  before  Mr.  Peter  Spence  was  born, 
but  I  alone  have  shown  that  it  can  be  used  as  an  analytic 
method  in  the  above  circumstances.  There  was  no 
nllaaioa  to  any  manufacturing  preparation  of  sulpho- 
cyanide  in  my  paper.  The  procei^s  which  Mr.  Spence 
mentions  as  having  been  patented  by  him,  thoogb  lome- 
wbnt  ing^nionai  ia  far  too  costly.  There  is  a  very  much 
mora  ocanonical  method  for  obtaining  the  whole  of  the 
wdpiiomBide  of  amnoniara  from  pa-liquor,  well  luown 
tn  London  if  not  in  Mmiebeatcr. 

With  regard  lo  tbia  labjeft  I  will  tretpaas  no  more  on 
your  valuable  wp&ea,  imM  mj  paper,  at  read  at  the 


British  Association,  has  now  appeared  in  your  columns, 
and,  therefore,  whatever  may  be  said  about  it  can  easily 
be  coiuirmcd  or  lefoled  by  reinring  to  the  paper  haelf. 

—I  am,  i*>;c. 

T.  L.  Phipson,  WD^  F.C.8. 

The  C«dart,  Putney,  S.W_ 
Sept.  8.  iMv. 


MISCELLANEOUS. 


Strychnia  in  Beer.— The  British  Medteat  journal  oC 
the  5th  inaL  ooataina  the  following  moat  Improbable 
atatemcot.  It  ia  to  be  regretted  that  onr  contemporary 
dkl  not  give  It  on  better  autbofj^  than  "  It  is  said."  or  at 
aU  eventa  did  not  publlah  the  names  of  the  aeveral  large 
brewers  : — "  It  is  said  that  several  large  brewers  are  ex- 
perimenting on  the  properties  of  strychnia,  with  a  view  of 
testing  how  far  it  m.iy  be  used  safely  in  bitter  ales." 

Reftifying  Alcohol  by  Means  of  Gelatine.— Whilst 
witnessing  the  manipulations  of  the  Eburneum  process 
in  the  studio  of  Mr.  Burgess,  at  Norwich,  Mr.  Burgesa 
mentioned  a  curious  circumstance.  When  the  gelatine 
and  pigment  forming  the  layer  of  eburneum  is  quite  dry, 
it  is  coated  with  collodion  to  render  it  impervious  to 
moiature.  This  operation  he  noticed  alw«^s  rendered 
the  ebomeiun  aoft  and  limp,  so  that  it  required  placing  in 
the  diying-box  again.  The  greedineaa  of  the  gelatine  for 
moiattire  canaea  it  to  abaoro  tba  tnee  of  water  in  the 
solvents  of  tb*  coOodion,  and  ao  bec6me  damp.  Tbia, 
suggested  to  na  a  poasiUe  nae  for  redtifying  small 
quantities  of  alcobd.  Or  removing  water  from  collodion 
in  which  the  use  of  imperfeAly-reQified  solvents  has 
caused  a  ten  Icncv  to  gi^  ''  crapy  films.  Place  a  little  pure 
gelatine  in  the  spirit  to  be  rectified.  There  is  no  danger 
of  any  port::fn  ;  I  it  dissolving,  but  it  will  abbot!)  the  water 
and  gradually  swell  ;  it  mav  then  be  removed,  carrying 
the  water  with  it.  This  he  found  more  convenient 
than  the  plan  sometimes  recommended  of  agitating  with 

carbonate  of  notash,  and  tku  nbaidence  decanting*— 
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Commoaicated  by  Mr.  Vauoman.  F.C.S.,  Patcat  Acnt,M.  Chanctf* 
Laaie.W.C. 

OKANTS  OP  PROVISION  AL  PROTECTION  POR  SIX 

MONTHS. 

342B.  J.  Scott.  Sheffield,  "  Improvement*  in  the  preiwratioii  of  food 
for  horses,  cattle,  »nd  other  animaU." — Petition  recorded  Aueuit  I, 

24S9.  F.  Walton.  Staines,  Middlesex,  "  Improvement*  in  the  treat- 
ment of  resins  or  resinous  ^ms,  and  in  the  application  of  the  pioduAs 
obtained  therefrom."— AuKu't  8,  1868. 

251!.  n  Hill,  J.  Kithardson,  Stockton-on-Tees,  Durham,  G.  N. 
Du;k,  Coiithan.  nrar  Kcricar,  Viirk^liirr,  C.  G.  Johnson,  Stockion^m- 
Tces, and  W.  t-.  Matiermaii.  .Mblutiy  }IM,  near  Whitby,  Yorkahire, 
"  Improvenenu  in  the  manufaiTturc  of  iron  and  atc«t." 

2514.  J.  Thompeon,  Hanai\< nnh.  Siaflocdthire,  '*  ImpwfsaiSUlS  ia 
reducini;  and  utilising  certain  descriptions  of  scrap  homo»jeneoua  Iron 
or  steel." 

251V  J.  Broad.  Arthur  Street  West,  London,  "Improvements  in 


.1 

machinery,  apparatus,  and  process  in  IBS    „  

plants  and  other  fibrous  material  for  the  msnoftiAvrS  Of  papST,  CSVi- 

board,  snrt  other  similar  articles." 

2517.    C-  L).  j  Sell;.  Bury,  LanL.isiiirc,  "  Impru\  cment*  i 
ttruAion  of  furnaces  fur  the  recovery  of  the  soda  from  the 


fesnWaa  ft'on*  ths  boiling  of  esparto  p-ass  or  itraw  in  the  « 
and  incineration  of  the  residue  resulting  from  evaporatic 
in  an  improved  means  of  depriving  it  of  any  ofTeniivc  o<Jour."' 


the  con- 
waste  lyes 

w  wariiaf 

ratio*,  SM 

in  an  improved  means  01  depriving  it  of  any  ofTeniivc  odour." 

252').  R.  Sim,  M  D  .  Naples,  "  Improvemcr.is  in  ccmpoiitioni  lor 
preventing  the  fouling  of  anips' bottoms  and  other  buildings  capoicd 
to  the  aAioa  «f  sea  «r  impm  wsur."— August  12, 1868. 

2540.  H.  K.  York,  Cardiff,  "  tnprovements  in  treating  cast  inm 
and  other  metals,  and  in  apparatus  employed  iheiein."— August  13 
1S68.  , 

2541.  H.  B.  Binlio,  Kingslaod,  Middlesn,  "  Improvements  in  lh« 
tovatoMal  and  prcfisiratiim  of  faHHfo  fbr  tanodfy  and  other  like  par- 
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Noies  and  QuerUs. 


f  CnviciiL  Nnqu 
\  s«pt.ii.iaM. 


JJ4J.  \V.  ShAfr,  Urdfori  Kcw,  Middlesex,  "  Improvements  in  the 
manufacture  of  cxptuiive  compouoda."— A  communiution  from  J.  F. 
E.  SchuitM,  Poiidam,  PruHMu 

J-  B.  Thoropaon,  Horloa,  iMar  Slouieb,  Buck*,  "Improve- 
IMAU  in  cuatinK  non  and  tieel  with  Rotd,  silver,  and  copper,  and  in 
•pparatusfor  Ciirr)  inc  out  iheiame." — Aukuji  m,  iKf  S, 

3548-  C.  D.  Abe!.  Ssutharaplon  Buildings,  Chancerjr  Lane,  "  Im- 
yfOVMMMl  ill  the  pirodoAioa  of  brown  colouring  mailers  §at  dyeiitg 
aadprintlair.''— A  communicaiion  from  J.  C.  A.  Gro*,  Mulhooac,  Haot 
Mlin,  Francf 

ISjC.  A.  M.  CUr..,  Cbuiccrr  Lane, '*  Improvements  in  the  manu- 
faftnre  of  size.  —A  cOBUaunicalioa  from  T.  Gray,  Boulcvart  St. 
Mania,  Paria. 

S338.  W.  B.  RsMirt,  Janaiea,  "  Iraprovamcnts  in  curing,  drying, 
and  extrafkinR  tnoiaun  from  suKar  and  other  substances,  and  in 
apparatus  employed  therein.  ' — Aujiuit  IJ.  1II6S. 

2360,  A.  Smith,  Glasgow,  N.B.,"  ImprovciBcntB  in  the  manufaAore 
«<  angar,  aod  ia  apparatus  therefor."— A  floanuiakttiM  tnm  B«Smilfe, 
Denerara.— August  17,  ii68. 

KOTICKS  TO  I'KOCICl'.D. 

IIIA.  0.  Ctorit,  Northumberland  Street,  Strand,  Middlesex,  "  Im- 
piai«HMuitttiittcinHnMkmaaimMli4Ni  «f  mplotlve  compound*, 
mat  in  affiatua  for  thair  maaolimim  and  uaa.*^PietiHaa  recorded 

April  11.  1R68. 

li+f.  K.  Oilanil.  Compton  GifTord,  Plymouth,  "  Improvements  in 
the  treatment  of  ores  and  minerals  containing  copper,  to  extraA  copper 
therefrom."— April  15,  1868. 

1251.  J.  Rubinum,  Deplfofd.  Ktat,  "Improvements  in  the  manu- 
faAure  of  pain  "-  A^ril  16,  t9<M. 

>34t.  J.  ItnrR^,  HikH  Kolbom,  Middlesex,  "Improvements  in  the 
manufatiurc  of  white  lead,  and  in  the  use  and  application  of  certain 
machinery  and  apparatus  for  such  purposes." — April  *4,  tttt. 

151  J.  C.  E.  Orooman,  Fleet  Street  London,  "  Improvcncata  in  pre- 
parinit  zirconia.  and  the  employmeM  Of  IIm  iUM  todevdope  the  Bgbl 

of  oxyhydroRcn  flame.  —A  cotnoMnicaliaa  tnm  C  T.d«  M«uyaad 

Co,,  Paris,  France.— May  S,  1868. 


NOTES  AND  QUERIES. 


 .     -    asr  ttytm  i— im  Mtt  aw  thi 

naitet  pricB  of  tieaii  w  (loapMoM)  I— W.  T. 
TestingOidiB«rk.fte<— Wlwt  it  th*  bait  man*  «f  MMtaf  oak 

bark,  vaiunia,  Ac,  wltk  •  viaw  lo  aaeartain  thatr  nilalin  valwf— 

A.  F.  W 

Chrrr.icnl  Cement.— Cm uqT  of  jrour  readers  tell  me  of  a  pood 
cement  that  vt  ill  n*iat  tl«  aAlM  of  oil  of  viuiol,  ijy.  It  i*  required 
tomahaihsiowisaf  aalaiaauiMiiilivclalam  aao  dninar  iar  hhmh 
faAvrc  tt  aafphatc  of  atntaooia}— Rosiv. 

Bleaching  and  Dyeing  Cotton.— A  Suascaiaia  in  Clinton,  Mass., 
U.S.A..  wishes  to  enquire  through  our  "Notes  and  Queries"  for  some 
praOicil  mrihirt  of  hlraching  cotton  yarn  in  the  cnp.  and  also  for  the 
brr.t  rn  (■  I  ;  i  fi  r  dyrinc  a  h.indsomc  "  fast  "  Bi^een  nn  ^  i  tl-  n  y;ir-i . 

Fireproof  Oreaaea. — Can  any  of  your  corrctpundcnta  give  me 
aulEcient  praAical  iostniAions  to  enable  me  to  promote  the  uae  of 
fireproof  dresses,  especially  on  the  sta^te.  I  think  if  I  could  show  the 
dancer*  that  the  matter  could  be  easily  and  cheaply  accomplished, 
without  injury  to  the  fabric  or  diicolourment  10  its  beauty,  many 
might  be  induced  to  adopt  means  to  secure  themselves  ai>d  the  theatre 
from  danger,  aitd  the  public  from  irritatingt  fears.  Careful  details  will 
be  required  ;  also  some  hints  as  to  price.  »ith  the  best  mode  and  place 
for  pr-'^niri'ii;  the  chcr:";:^!'^ I'ltiLif'  Sankly. 


TO  CORRESPONDEWTS. 


Tha  Student*'  Number  of  the  CnWKU,  Nwn  will . 
oa  Friday  next,  September  iSth.    OMttemett  hotdfng  olHeii 

Boaltions  in  the  Universities.  Medical  Schools,  *c  ,  rf  the  I'nited 
Ktegdom,  where  Chemistry  forms  a  part  i  f  the  eJui:iii<  n,  »h'> 
have  not  yet  forwarded  the  necessair  information  to  our  ofhce  for 
pablicatioa  in  that  number,  trill  tman  a  htfoar  by  atading It arith 
the  leaat  posaibte  delay. 


Thtma. — Dn  Hofmann's  "  Exhibition  Report "  can  only  be  procured 
weand  band  :  oopica  arc  rer^  acarcc. 

A  roMg  CAraifif.— To  Rnd  out  the  composition  of  the  »ub*tance 
sent  would  require  a  careful  chemical  analysis. 

O.  .V.  Flunridr  of  ammonium  and  hydrofluatc  of  ammonia  are 
identical.  It  is  verv  difficult  to  obtain  this  salt  quite  pore.  A  mixture 
of  fliMT  spar  and  sulphuric  acid  ia  generally  employed  for  enjpivine 
and  etching  Klas*.  The  dull  engraving  ia  afleAca  by  exposing  the 
i:lass  to  the  vapour  of  hydrnf^i:! nc  acid,  irhltat  tha  bii(ht  CMiaving 
is  produced  by  spplying  the  Ii<iuu1  acid.  A  miataiV «f  waX  asCa  little 
turpentine  ia  ueed  to  coat  the  glass. 

C.  Dicketu. — FICMc  repeat  the  question,  we  do  not  understand 
what  ]rou  refer  to  when  asking  for  "  the  publisher's  name  of  the  manu- 
CaAiinng  cbcmiats  and  the  description  ot  goods  they  make." 
3.  L.  Pm«i.— The  substance  containa  sulphur  and  bariaaa,batfeow 
"  ImcaooolwgrwitboatperfotaiiacAftdlaMktyaii. 


An  Afpirant. — Vou  want  a  more  elementary  book  than  tha OM  ygg 
name.   Koscnc's  "  Chemistry  "  would  be  more  suitable. 
F.  J.  B. — See  above  answer. 

Si»6scri6rf.— We  do  not  know  the  composition  of  "  the  liquid  cal!e4 
ethyl.  -  Probably  it  U  a  tnda  MM.  U  «m  n<«ira  it  in  lams 
quantities  an  advertiianMnt  lo  that  aliiA  waatt  te  noat  HUy  la  ina 

you  information. 

Cotnmunitatioiw  have  brci  ticiived  from  A.  P.  Williamson ;  Dr. 
T.  L.  Phips^m  (with  eni  lmurcl ;  I.  Mf^nrt  (with  enclosurt  .  G. 
DiLkcns  ,  (Jtto  Rithtcr  I  w  ith  enclosure  ;  T.  .\  Kradw  in  ;  J  I'inei; 
J.  btivvinc  ;  C.  K.  Kolimon  ;  G.  \V.  Week*  ,  K.  Ketnao  ;  .A.  H.  Allen 
(with  enclosure) ;  J.  and  \V.  Kickard  :  Dr.  Dobcll ;  U.  Wheeler  (aith 
enclosure*;  R.  Spice,  Jun.  (with  encl>sure*  .  K.  Reanrs  ;  J.  SpUlet 
(with  enclosurci;  C.  Hlake  ;  V .  A.  Atjcl,  H  S.  iwith  enclosartl; 
k  Ocr;iir.!,  Dr.  Russell;  Ur.  K.ihriK  ,  Ur  S'.rithcrs;  Rev.  B.  W. 
Gib&one,  M.A;  Profesvir  Warklyn;  J.  II.  Tcopcr;  ProfcssCT Cbaickb 
M.A.;  S. Smith;  Or.  Musprati ;  and  Or.  Attfield(withanciMai^ 

BOOKS  RECEIVED. 
Elementary  Treatise  on  Physics,  Experimental  and  Applied.  Trsjis- 
lalcd  aod  edited  from  Ganot's  Rliroentsde  Physique.  3rd  edition, 
revised  and  enlarged.   By  E.  Atlcinaon,  Ph.D.,  F.C.S.  Londos: 
Longmans. 

Erposirione  di  SagRi  Dell  Industria  Nazionala  Italiana.     Par  0. 

Arnaudon. 

Dei  Legni  lii  Amaranto.    I'cr  G  Atnauion. 

E.  Sue  A|ij)litaiii)ni  nell"  Industria.    Per  G.  Arnaudon. 


A 


MK.  H.  BAUXIBKB'S  CHEMICAL  PUBLICATIONS. 

I. 

In  2  vo'.s..  Svo.,  price  36*. 

Complete  Practical  Treatist:  on  Fuel,  and  its 

Applititiun  tij  ;!ic  rrmlucliiin  of  llcjt  .m::  I.icht.  lUu,irj:eil 
with  433  Woodcuts  and  6  Lithographic  Plates,  forming  the  First  Part 
Of  KNAPP'S  CHEMICAL  TKCHNOLOOY. 

By  THOMAS  RICHARDSON  and  HBNftY  WATTS. 
II. 

In  3  vol*.,  8vo.,  price  £4  loa.,  bv  the  aaaa  Autbofa. 

A  Complete   Pradlical  Treatise   on  Acids, 

Alkaliea,  and  Salts :  tbeir  ManufaOurc  and  Applkatioo.  lUat- 
tmad  with  7»  Woodcut*  and  5  LilhograpMc  Flaics. 

m. 

Lata^  PnbUihcd,  in  8«o.,  prka  tfa. 

Chemical    Technology,    by    Dr.  Thomss 
Richardson  and  Henry  Watts.  EaSn  F.lt.S4  AC   Pait  V. 

CosTi  NTv  -  Hrubsiatc  of  Pota&h,  OaaHe  MU,  Tactaria  AcMtaai 
the  Tartrates  of  Potash,  Citric  Acid. 

Appendix  A  containing  additional  infbraalion on  Sal^ur,  Sulphuric 
Acid,  Bisulphide  of  Carbon,  Chloride  of  Sodiunij  Soda,  Hydrochloric 
Acid,  Potash,  Snap,  Glycerin,  Aluminium  and  Sodium,  Magnesium, 
Soluble  Stannatcs,  Arscniate  of  Soda,  Silicates  of  Potaah  and  Soda.^ 
Chlorate  of  Potash.  Phosphorus,  Lucifer  Matches.  Hypoaulpbite  ot 
Soda,  Boracic  Acid,  Soluble  Phosphates,  Niirntc  of  Soda,  Oimpundll. 
Gun-cotton,  Nitraglyoerine,  and  Prusaiate  of  Puush. 

Appondia  B,  cantauriac  AtaMAa  ol  SpadSeatiaaa  atPaHiW  ia» 
lating  to  tha  naieriala  aod  pnMcaan  docribad  in  thia  aad  ptwiaaa 
volumes. 

Apptndis  C,  Tables  connefled  with  their  j  r  ir:  r.ti. 
Appendix  U,  a  Collection  of  Documents  un  I'litcnt  Right*. 
A  dataUadProapcAa*  may  be  bad  on  application. 

H.  BAItLUaa,  ug,  Regent  Street,  London. 

*••  Mr.  BaiUtdfa  caMinaaa  lo  laaalwaU  tha  Noar  Panic*  Ba«h»a* 

Chemlatry  at>d  the  Irindred  Science*. 

C  r  iH  n  bM'.,  i-lcth,  '«!. 

1-Jrewster  s  (Sir  David)  Letters  on  Natural 

'  MACIC.  With  Intmduaory  Chapters  on  the  Being  and 
Faculties  of  Man,  and  the  latest  additional  Phenomena  of  Natural 
Magic.  By  J.  A.  Smith.  Author  of  a  Treatise  on  the  StrnAaia  af 
Mamr,  Ac  ftc 

London:  William  Tegg,  Pancras  Lane,  Cheapsidc. 

Now  rcai^,  price  m.  bii. 

W/hat  sbouki  we  Dnak  ?  An  Inquixy.  Sttg> 
V  V    gcstedby  Mr.  Btalcafilk'a  "PadUaal  NMaaan  WIm."  %  - 
James  L.  Uenoaa. 

Longman*,  Graan,  and  Co,  Palanwalarltotr.   

'phe  Grand  Eletflric  Organ,  the  machinery  of 

^     which  i*  worked  by  EleAricity.  removed  from  Her  Maieaty^ 

Opera,  by  Messrs.  Dryceson,  to  the  ROYAL  POLYTECHNIC,  to 
incrcise  the  M.isiial  Atuai'tinns  of  this  Institulioa.  All  tha  other 
Scitntifk  LeAures,  Musical  Rnterlainfflcnts.  and  Homely  Sniritsil 
Manifestationaasunml.— Admisaioa  to  tha  1itala,ia.  OpaaBMaH 
to  3  and  7  to  10.    Reserved  Scats,  M. 

Herr  Schalckenbach  will  perform  daily  at  a 
Quarter  to  ;  And  3  ciu.iri^r  10  S,  on  thf  NKW  F.I.F.CTRIC 
ORGAN,  with  Prolcv  :  r  I'trrcr  ■.  N  c\v  LcC1.;rc  on  Ihc  last  "  GK£AT 
SOLAR  ECLIPSE.  Kc  engagement  uf  George  Uiichland.  ~ 
tat  Ua  Pepnlar  Muaieal  Enteruinmeni.  All  the  otT 
tiMMjtW  M^UMKl^Whe^ROYAl^POl^^  . 
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NOTE  THF 

POSSIBILITY  OF  DETERMINING   THE  AGE 
OF  A  SANDSTONE 

BV 

CHEMICAL  ANALYSIS, 
Br  Dr.  T.  L.  PHIPSON,  F.C^. 


A  PAftR  upon  this  subjt'ifl  was  announced  to  be  rp.-id  by 
the  author  in  Sedlion  C.  Imt,  .it  tiis  nv.-n  request,  it  is  hclil 
ovez  till  next  year,  in  uitkr  ilia:  .1  j^rcatcr  number  of 
ftn«ly*e»oIswidsu>nes  may  be  brought  forward  in  support 
of  h»  views. 

Tlie  exiimlnalion  of  Certain  specimens  of  red  sandstones 
belonging  to  different  jjeolosjical  formations  (such  as  old 
red  sandstone  from  HvlU-nsnuri;,  ncv.'  ri-il  tuini  CikIi^Ic 
aiid  Withwick,  near  Wol'.L-rl-.ampton,  &c.j,  led  hini  lu 
bcIiL-ve  iliat  it  may  be  possihlt-  to  rlcti'rmine  the  particular 
strata  tu  whic^  a  sondiiiuuc  belongs,  by  asccriaining  the 
nncurc-  and  proportions  of  the  auMUmcetwhicli  it  yields  to 
botling  hydrochloric  acid. 

A  few  analyses  of  various  English  sandstones  which  the 
author  has  made  appear  to  show  that  :— 

t.  Tertiary  sandstones  yield  to  the  acid  prindptillylitne 
•ad  peroaidc  of  iron. 

8.  New  red  sandstones  will  yield  peroxide  of  iron,  lime, 
and  magnesia,  and  the  latter  ivtU  be  found  almost 
Invaiinhly  in  the  proportions  necessary  to  constitute 
dolomite. 

3.  The  sandstones  of  the  coat  measures  ^ive  to  the 
hydrochloric  acid  a  very  notable  amount  of  protuxidc 
of  iron  and  some  manganese,  as  well  as  lime  and  mag- 
nesia. 

4.  l  lic  old  red  sandstones  give  peroxide  of  iron,  limc, 
and  ina^ncMa,      the  lime  is  in  exeesSi  and  not  in  the 

proportion  to  loiiti  dolomite. 

5.  In  the  older  sandstones,  talc,  or  silicate  of  mag- 
nesia appears,  witt  or  without  the  in-^ndicnt*  above 


ON  THE  ELECTRO-DEPOSITION  OF  IRON. 


The  following  letter  from  M.  Ktein  to  M.  Jacob!  vrfll  be 

re.irt  v\  ith  int'Tf-'t  •  - 

Duiinj;  my  stay  .n  PaiiS  l.ii-t  si;n:;iitr,  you  wished  to] 
draw  my  attention  to  the  galv.iMLc  ileposits  of  iron  shown 
by  M.  Feuquitres  at  the  Lxhilntion ;  )ou  showed  nie 
several  specimens  presented  to  yn-.i  l  y  that  inventor,  as 
well  as  a  plate  of  [galvanic  iron  pru(iu(.<.d  by  M.  Liet  as 
early  as  1046,  .tnd  pri  sentcd  to  the  Suirii'l''  d'lCinfonriigf- 
iiu-nl  p  Paris  hv  M.  Welter,  and,  although  no  account  of 
his  method  has  been  published  by  M.  Feuquicrcs,  you 
were  desirous  of  encouraging  me  to  .Tttmipt  the  pro- 
duAion  of  reguline  deposits  ol  tii;s  il  I.  .liitnry  metal. 
It  is  well  known  that  the  altemptj>  made  irum  time  to 
time  in  various  quarters  to  produce  galv.mic  deposits 
<tf  iron  of  a  certain  solidity  and  thickness,  have 
filUled  until  now;  nevertheless,  the  above-mentioned 
specimen  of  1S46,  and  the  recent  produ^ions  of  M. 
I-cu^uicres,  seemed  to  me  to  prove  the  possibility-  of  sub- 
mittmslhis  metal  to  the  process  of  eleAro-deposition;  and, 
with  the  aid  of  your  support  and  enlightened  counsels,  I 
hoped)  not  only  to  arrive  at  similar  results,  bat  to  vanqniah 


all  those  obstacles  generally  considered  as  tobereot  to  the 

galvanic  reduAion  of  iron. 

The  scientific  inttrrst  DfTcrr;!  h\  t]u^  new  development 
of  eledro-mct'iliur^y,  iud  il;e  LinnKjnt  utility  of  its  conse- 
quent applx.itiut:.  especially  to  the  arts  ot  printinf;  .ind 
engra\  ing.  led  to  the  commencement  of  my  attempts  in 
the  month  of  Odober,  last  year,  soon  after  triy  return  to 

St.  Petersburg. 

The  specimens  wlilch  1  f  now  the  lionour  of  sub- 
mitting to  your  notice,  cocvist  of-  i-^t,  .1  i.iblct  of  iron, 
150  centip.njtres  square,  and  2  i.nIliniL-trcs  tiiick  ;  ji-.d,  of 
several  medals ;  3rd,  of  a  medallion  composed  ot  thirty- 
four  cameos,  and  13  centimetres  in  diameter ;  4th,  of  a 
page  of  moveable  type  stereotyped  in  iron,  84  centimetres 
square,  and  the  block  of  a  drawing,  guillucheed  with 
the  most  delicate  strokes,  both  destined  for  the  typo- 
graphic press  ;  several  prints  of  different  colours  taken 
from  these  block*  are  subjoined.  These  specimens  will 
serve  to  show  the  aucceaaive  progressions  realised  since 
the  commencement  of  my  experiments.  You  will  perceive 
that  the  first  plate  and  the  first  medals  plated  by  me» 
present,  on  the  reverse  sides,  sundry  porosities  and  deep 
cavities,  penetrating  even,  in  some  places,  the  entire 
thickness  of  ihe  deposit;  however,  these  cavities  may  also 
be  remarked  in  great  number  in  the  deposits  of  M. 
Feqniires.  In  my  more  recent  nrodudions  these  cavities, 
which  probably  proceed  from  bubbles  of  gas,  have  dis- 
appeared, and  the  reverse  sides  of  the  objects  are  in  no 
way  inferior  to  those  of  deposits  of  copper  made  under  the 
luu't  I  ;i\ 1 1  :irap!  L-  (,  i!r..lit  luns.  1  ;i  the  expe:  Miitnl'.  ol' uiiich 
1  now  li.ivL-  tl'iL-  liii:un;t  uj  |;ivno;  you  an  a.;»:ount,  my 
starting  point  -is  tlii-  know  n  [  ii  u  rss  oT  covering  engraved 
copper  p!..lL>  with  .1  tuuiil^j  ol  steel,  which  is  quite 
successful  m  i  batii  t;;uip;>^i;d  of  thcchloridcs  of  ammonium 
and  iron,  to  which  I  added  a  minirmim  quantity  of  };!vcerin. 
Nevertheless,  all  who  have  .r.tcn.pti  d  c  oati  iik  v,  it  h  sii  el 
must  have  observed,  when  eii  le.i-. ouriiig  to  give  ^(cuict 
thickness  to  a  very  thin  and  '.nili  ant  layer  of  steel,  that 
the  surface  cracks,  and  the  deposit  detaches  itself  from  the 
cathode  in  very  brittle  spangles.  Other  baths,  composed 
in  .1  uniform  manner,  and  capable  ol  being  employed  uuder 
iiic  s.uiie  conditions,  must  thereilore  be  uscd.  They  may 
be  clas&ed  under  two  categories,  comprising  baths  com- 
posed of  sulphate  of  iron,  and  sulphate  or  chloride  of 
ammonium.  1  first  prepirt-d  thru-  l^aihs,  ar.cording  to  the 
formula  FeO,SO,-f  AniU, so,  .  r.ho,  dilfcring  only  in  the 
manner  of  their  preparation.  The  tirat  bath  consisted  of 
a  concentrated  solution  of  crystals  of  the  double  salt, 
FcO.SO,  AmO.SOj  -f-fiHO,  bcibre-mentioned ;  the  second 
was  con^posed  of  an  admixture  of  the  concentrated  solu- 
tions of  each  of  these  two  salts,  to  the  pfOt>ottions  of  their 
equivalents  ;)  thtf  third  bath,  which  distinguished  itself 
meritoriously  from  the  others,  was  obtained  by  taking  a 
f  olution  of  sulphate  of  iron,  precipitating  the  iron  by  car- 
b<inate  of  aluminium,  and  dissolving  the  pTecipilale  in 
sulphuric  acid,  thus  avoiding  all  excess  of  acid.  I-'or  the 
preparation  of  the  baths  in  the  second  catepoi  v.  I  Litl.ci 
mixed  solutions  of  chloride  of  ammonium  cir.il  bulj  li;Uc 
of  iron  in  the  proportion^  or  ilieir  equivah  ni  or  1  dis- 
solved, in  a  solution  of  hulphate  of  iron,  41  a  temperature 
of  about  15'  Reaumur,  as  much  chloride  of  ammonium  as 
it  would  take.  All  these  batlis  were  as  hi'-hly-concen- 
ttated  and  as  neutral  as  possibU-. 

I  used,  for  an  anode,  plate*;  ni  sl.eei  iion  ptcsentin^^  a 
surface  nearly  e:^;ht  t'liu^  .t  I.t  as  tiiat  of  the  copper 
cathode.  Upon  the  employment  for  decomposition  of  one 
of  Daniel's  cells,  there  were  formed  upon  all  the  cathodes 
in  the  course  of  24  hours,  inegular  deposits  full  of  cracks, 
which,  on  the  slightest  attempt  to  remove  them,  broke 
into  a  thousand  pieces. 

As  it  often  happens  that  solutions  of  sulphate  of  coppcr 
impro\'e  by  use,  I  was  in  hopes  that  ferruginous  solutions 
might  present  some  analogy  in  this  respeA  ;  I  therefore 
continued  the  aaperiments  for  some  days,  without,  how- 
ewer,  oibtaintog  better'  results.  By  employing,  according 
to  yoiir  advice,  instead  of  one  cell  of  Daniel  to  each  of  the 
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five  decomposing  troughs,  four  much  weaker  Meidinger's 
couples,  and  combiniiiil  them  successively  with  the  five 
decomposing  cells,  I  (iHiainio:!  .i  miri  li  -  ii  iOiu  r  liuv 'jl.jp- 
ment  of  hydrogen  ou  ihc  t..ulioiii:.s,  ar.d  htitcr  rcsulf:. 
liventually,  though  the  appearance  of  the  deposits  &till 
left  much  to  be  deiired.  especially  those  formed  in  the 
bath  of  sni  Ammoniac,  which,  from  their  l';lmi  |  orosity, 
aliti'ist  resembled  spon<^e.  those  formed  jn  tl.i-  b.'hron- 
t.iinir.':  ^ulph.Tte  of  ammonium,  sh(!'  ■  d  no  ^  .~>rl  ■■■  luil 
■^^  Lie  lorr.ied  in  brilliant  rays  pointing  upwards,  anil  not 
I  oiii]  li  ti  lv  covcrinf;  the  copper  cathode.  In  former 
cxp<:timcnts  I  had  observed  that  deposits  of  this  nature 
ensued  from  the  employment  of  baths  accidentally  con- 
taininj;  an  excess  of  .tcid  ;  and  upon  examining  my  baths 
I  discovered  a  much  );reater  acid  readlion  than  before. 
This  I  attributed  to  the  faifl  that  the  quantity  of  iron 
deposited  on  the  cathode  was  much  f'leattt  than  that 
diMolved  from  the  anode.  It  was  therefore  necessary  to 
give  greater  solubility  to  the  anode*  and  as  this  result  was 
not  to  be  obtained  by  further  augmentation  of  its  surface. 
I  cooeeivedtlie  idea  of  plunging  a  plate  of  copper  into  the 
batli,  and  combining  it  with  the  Iron  anode. 

The  mult  of  thia  combination  wai  nHNC  aarpiialng ;  not 
only  did  the  batha  in  the  iirat  cate|;ofy  become  re- 
neutratised  in  a  few  hours,  but  the  depomts  became  much 
smoother,  their  colour  a  dull  grey,  and  adhered  perfeftly 
to  the  cathode  without  forming  bubbles,  or  cracking  in 
ari\-  |i;it  t.  Tht  'r  surfaces  remained  quite  smooth  during  the 
first  t\M  r.t\-  four  lionrs,  after  which  there  began  to  font), 
in  stMT.il  pl.icrs,  tliL- i-harattcrislic  cavities, corrcsponfiiiiL;. 
m  to  speak,  wtih  iht^c  mamillary  bubbles  so  oftttj  s>t;tn  m 
eleAro  deposits  of  copper  ;  these  cavities,  however,  seldom 
penetrnted  the  entire  thickness  of  the  deposit.  Their 
produition  is  curious,  and  can  only  be  .ittiibutcd  to  an 
evolution  of  '^a".  on  ihp  "jurface  of  tin-  t.Tthoilo.  to  which 
it  is  most  likclv  that  »l)ry  Iieconn-  sn  fimls-  attai  lut!  as 
to  prevent,  in  some  pI.Kci.  tlic  formation  of  tJie  dejx)sit. 
It  is  certain,  that  wh>  tl.i  energy  of  the  current — that  is, 
the  force  of  the  current  dividea  by  the  surface  of  the 
cathode — ia  too  great,  these  vexatious  phenomena  occur 
most  frequently.  By  reducing  this  energy  so  as  to  render 
the  evolution  of  gas  imperceptible,  which  I  managed  by 
either  diminishing  the  concentration  of  the  bath,  or 
augmenting  the  resistance  of  the  solid  parts  of  the  circuit, 
the  fomatTon  of  these  bubbles  entirely  disappeared.  Of 
thia  you  may  convince  yourself,  bv  examining,  with  a 
magnifying  glaaa  the  reverae  side  of  the  depoaita  recently 
obtained.  It  abouM  be  remaiked  that  the  batha  of  the 
•econd  categoiy  give  veiy  good  lesulta  when  the  anode 
employed  ia  the  coaMiination  ofcojpper  and  iron. 

I  ou^ht  to  apologiae  for  entering  into  such  minute 
details,  but  t  thinic  in  these  caaes  that  an  account  of  the 
failures  is  quite  as  useful  as  that  of  the  successes  ;  with 
your  permission,  therefore.  I  will  add  some  further 
reiiniV.-i  on  ilii/  detftro-dcposition  of  iron.  It  appears 
curious  to  rr.c  th.it  !he  formation  of  the  first  layer  of  these 
deposits  rr<iuiris  t  tir.'rnts  m-.iru  or  Ic.^S  Strong,  or  baths 
more  or  less  toncLtitrait  d.  actoiding  as  to  whether  the 
cathode  which  is  i  >  n  ccive  the  deposit  be  red  or  yellow 
copper,  It-ad,  type-u)<.'5.»I,  or  black-leaded  gittta  pt  rcha. 
In  all  t.ises,  the  formation  of  a  smooth  deposit  of  iron 
necessitates  perfect  cl'.'anlincss  of  thf  Mirfnce  of  the  cathode. 
Where  a  cathode  of  black-leaded  •;ir.t.i  percha  is  used, 
the  deposit  forms  very  slowlv,  and  the  rc<niired  uniformity 
is  often  wanting ;  it  is,  tliereforc.  preferable  to  cover 
moulds  of  this  kind  with  a  very  thin  coat  of  galvanic 
copper,  and,  after  well  rinsing  in  water,  to  transfer  them 
direa  front  the  copper  bath  into  ttie  iron  b»th ;  the 
thin  coat  of  copper  may  be  easily  removed  by  a  soft  brush 
and  a  little  rotlen-stom-. 

Galvanic  imn,  when  lir:it  lal'^w  w.i  of  the  bath,  is  an 
hard  ae  caat-aleel«  and  very  brittle,  but  when  annealed  at 
a  tempemtute  of  dull  redness,  it  losea  much  of  ita  harsh- 
ncsaand  haidnesa;  when  further  annealed  to  red  heat,  it 
ie  malleable,  and  may  be  engraved  as  easily  as  soA  ateel. 
I  am  happy  tb  aay  that  when  made  under  favoarahle  con' 


ditions,  anti  nnnc.iled  uniformly,  and  with  the  proper  pre- 
cautions, ekctrn  (Itpusits  axc  not  subicft  to  twist,  bend, or 
blister.  '1  here  is  no  contraftion,  bvit.  on  the  coiitrary,  an 
almost  impctceptibic  dilatation  ;  th:s  is  of  importance 
^vlv  re  the  complete  similarity  of  blocks  is  reqi;ired,  as 
tiiciF  dimensions  should  receive  no  sensible  alteration  on 
being  anni-.ilnl.  I  propose,  at  some  fuuire  time,  to  deter- 
mine the  specific  gravity  of  this  iron  before  and  after 
annealing.  . 

It  appears  that  galvanic  iron  has  no  pefmanent  mag- 
netism, but  will  receive  magnetism  like  woh  sted.-> 
(BtttUti»  4«  i«  Soei4(4  d'Eneoumgemmtt  xVn  «M.) 


HARD  AND  UNYIELDING  CEMENTS. 
By  M.  SCHWARTZE. 

To  lour  or  five  parta  of  clay,  diottnighly  dried  and  mi1< 
veriscd,  add  two  ^aita  of  fine  iron  filtoga  fkte  frorndxtde, 
one  part  of  peroxide  of  manganese,  one-failf  of  ana  aalt, 

and  one-half  of  borax.   Mingle  thoroughly  and  tender  at 

fine  as  possible,  then  reduce  to  a  thick  paate  with  the 
necessary  quantity  of  water,  mixing  thoroughly  well. 
It  must  be  used  immediately.  After  application  it  should 
ho  cxpnscri  to  warmth,  gradually  increasing  almost  to 
wlii'.c  he.1t.  This  cement  is  ver\'  hard,  .md  presents  com- 
plete ri-sistank;c  alike  to  red  heat  .md  boiltng  water. 

Another  Certicnt. — To  equal  parts  of  Rifted  peroxide 
of  manganese  and  well  pulverised  zinc  white,  add  a 
sufficient  quantity  of  commercial  soluble  glass  to  form  a 
thin  paste.  This  mixture,  when  used  immediately,  forms 
a  cement  quite  equal  in  hardncaa  and  reaietance  to  that 
obtained     the  iimt  method.^(BlWlrp  /hr  a«ar«riir). 
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The  University  of  London  ia  not  an  educating  body ;  it 
simply  grants  degrees.  The  Matriculation  Ivxamination 
includes  the  following  subjects  : — 

Heat — its  sources.  Expansion.  Thermometers — rela- 
tions between  rlitfi n  nt  Scales  in  common  use.  Difference 
I  between  Temjier.iiviie  and  C)u,intity  of  He.-it.  Specific 
and  J, aunt  lu-at.  Cil'inmeters.  Liquefai^iiun.  Ebulli- 
tion. Evapoiition.  Conduction.  Convention.  Radiation. 

Chemistry  of  the  Non-Mctallie  I'.Urnents.  including 
their  compounds  as  enumerated  below — their  chief  physical 
and  chemical  ch.iradett  ■their  pfeparation^and  ihdr 

characteristic  frsti. 

Oxy  :;en,  I  !v[ir;',;eri.  Cirbon.  Xitrorjen. Chlorine. BrominCt 
Iodine,  i-luonne,  .Sulphur,  Phosphorus,  Silicon. 

Combining  Proportions  by  weight  and  by  volume. 
General  nature  of  Acids,  Bases,  and  Salts.  Symbols  and 
Nomenclature. 

The  Atmosphere — its  constitution  ;  efTeAs  of  Animal 
and  Vegetable  life  upon  its  composition. 

Combustion.  Structure  and  properties  of  Flame. 
Nature  and  composition  of  ordinary  Fuel. 

Water. — Chemical  peculiarities  of  Natural  wMcie,SUC]l 
as  rain-water,  river-water,  spring-water,  aea-water. 

Catbonic  Acid.  Oxidea  and  Acida  of  Nitrogen.  Am- 
monia. (Hefiant  Gaa,  Marsh  Gas.  Sulphuroua  and 
Sulphuric  Adda,  Sulnlmrettcd  Hydrogen. 

Hydrochloric  Acio,  Phosphoric  Acid  and  Pbosphu- 
retted  Hydrogen.  Silica, 
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PSOSftB  or  BACMBLOlt  OF  >CIBItGS  (>.SC). 

This  Degree  U  confeired  on  candidates  who  pa«s  a 
KatisfactoTy  examination  in  Matbanatica,  Mechanical  and 
Natural  Philosophy,  Botany^  BOd  Vegetable  Phyaielogy, 

Zoolosv,  and  Chemistry. 

For  the-  tirst  examination  of  the  Candidate.  .1  kiipu  li  i!  -i- 
of  Inoiganic  Chemistry  only  is  necessary,  including  the 
following  subjects : — 

Matter^timple  and  compound. 

Elementaty  DodiM  elBtaed.  Metallic  and  Ngn* Metallic 
bodies. 

Cbemical  Combination  and  Mcebanlcat  Mixture.  Soln- 

tion. 

Outlines  of  Cr>-slal1ograpliy.  Isomorphism.  Dimor- 
phism. AUotropic  condition*  of  matter.  Chemical  Afliniiy. 
Laws  of  Combination  b)'  wciijht  by  vclnme,  as  deduced 
from  the  hittoiy  of  the  individual  elementa.  Equivalent 
Nnmben.  Eqnivslent  Volnnaa.  Symbolical  Notation, 
including  iiueationa  on  the  Unitary  Syatem.  Formulte. 
NoBicnclatoie. 

Chemical  AdHona  ptx>duced  under  the  influence  of  Heat. 
Nature  of  Combuation.  Stnidure  and  properties  of  Flame. 
Principle"^  of  Illumination.  Chemical  aftion  of  Lifiht. 
Photography. 

Oxygen.  Ozone. 

Hydrogen.  Water. 

Nitrogen.  Chcmk.il  Constitution  of  tiio  Atmo'^iiiicrc. 
Diffusion  of  Ga^lL-s.  The  Oxides  of  N  itrot^'i-n  ;  Nitnt  Acid. 
Animoni.i. 

Chiorine,  Bromine,  and  Iodine.  Their  compounds  with 
Oxygen  and  Hydrogen.    Theory  of  Bleaching. 
Fluorine  and  Hydrofluoric  Acid. 

Sulphur.  Sulphurous  Acid.  ManufaAure  BBd  Cbcinicnl 
applications  of  Sulphuric  Acid.  Other  Oxygen  compounds 
of  Sulphur.    Sulphuretted  Hydrogen. 

I'huspborua.  Oxygen  and  Hydrogen  compoundt  of 
Phf^hona.  Theoiy  of  Acida.  MonobasiCi  Dibasic,  and 
Tfihaaic  Adda. 

Carbon,  Caifaonic  Oxide  and  Carbonic  Acid.  The 
principal  Hydrogen  eompounda  of  Carbon.  ManufaAure 
of  Coal  Oas. 

Silicon  and  Boron.  Tlieir  compouitda  with  the  elements 

previously  enumerated. 

Ntit.nls.     Ch.^.ra^tcrs  of  metals  as  a  Cl.v  -  Nfctal- 
luri^ncal  I'roC'.^'SScs.   Alloys.    Cla&Bitication  of  the  Metals,  j 

Pol  l  -.Him  Nitre.  Gunpowder.  Theory  of  the  aAion  • 
of  (>an  powder.  ' 

Sodium.    Manut\ivkiirL'  of  C.irbi  ii.t.l'      Sih!.\.  | 

Barium.    Strontium.    Calcium.    Mortars.    Cements.  \ 

Magnesium.    Aluminum.    Gla.«s.    Porcelain.  1 

Manganese.  Iron.  Composition  and  properties  of  Cast  ' 
Iron.  Wrought  Iron,  and  Steel.  ChfOmium. 

Cobalt.    Nickel.    Zinc.  Cadmium. 

Lead.    Manufadure  of  White  Lead. 

Copier.  Mercuiy.  Bismuth.  Tin.  Anenic.  Antimony. 
Silvor.   Gfdd.  Platinum. 

Principal  compounds  of  the  Metals  with  the  Non- 
Metallic  element*.  Theory  of  .Salts. 

Principles  of  Mineral  Analysis. 

Principles  of  Klectro-Chemistry. 

In  tliL- F,xiiii)ir:ftli<)ii  fur  Ilunuur^,  ihc  Can t-,  ^ll-in;^ 
not  iiiun.-  th.m  Cvfi-.ty  t\', u  ycari,  of  .i^ic,  who  ruv-t 
distinguish  himstlfm  Chemistry  and  Natural  Fhilosophs-, 
shall  receive  an  Exhibition  of  Forty  pounds  per  annum 
tat  the  next  two  yean. 

neom  a.tic.  BXAMiNATtoN. 

This  examination  embraces  Organic  Ctiemiatry,includ* 

ing  the  following  subjects : — 

Ultimate  analysis  of  Organic  bodies.  Calculation  of 
F.mpirical  Formulx.  Methods  of  controlling  I.mpirical 
l  oiniiila.  Di-tt-rinin  i  :  :  1  f  the  l!t)ui\ulenis  of  organic 
atiil.s  and  bases;  exaiii;uaLiuu  of  products  of  Decompo- 
sition ;  determination  of  the  Va]wur-dea»ty  of  volatile 
bodiea. 


Law  of  Sttbatitution.  CompotmdRadicala.  Homologou* 

Series. 

The  Chemical  historv'ofthe  Cyanogen  group.  Cyanogen. 
Hydrocyanic  Acid.  Cyantc  Acid  and  Urea.  Fulminatea. 
Cyanuric  Acid.  Sulphocyanie  Add.  Chlorides  of  Cya* 
noeen.   Uric  Add. 

Araylaoeona  and  Saccharine  substances.  Fermentation. 
Alcohol,  Wine,  Beer,  Bread,  &c. 

>  Homologues  of  Alcohol.   Ethers,  simple  and  mixed. 

Oxidation  of  Alcohol.  Aldehyde  and  Acetic  Acid  and 
their  homologues.   Anhydrides,  simple  and  mixed.  Com- 

pouiul  i\l!irr.'.. 

Di.iU'irji..  .\krj!iuis  tilujr  iVciJi.  Gl-.n)!  and  Oxalic 
Aciti  .ini':  their  li'.>miiIo_;'.ii  s. 

Triaitiniic  Altoiiols.  Cilytcrine.  Fatty  and  Oily  bodies. 
Saponitication. 

Vegetable  acids — the  principal. 

Ammonia  and  its  derivatives.  Ammtniium  an  !  .\iiunn- 
niacal  Sahii.  Amides  and  Amines:  their  Classihcation. 
The  chief  natural  Organic  liases. 

Colouring  iMatters.  Indigo  and  its  derivatives.  Prin- 
ciples of  Dyeing. 

The  chief  constituents  of  the  Vegetable  organism. 
Cellulose.  Vegetable  Fibrin.  Albumin,  Ca.sein,  Glutin,&c. 

The  chief  constituents  of  the  Animal  organism.  Animal 
Fibrin,  Albumin,  Casein,  Gdatin.  Blood,  Milk,  Bile, 
Urine,  &c. 

Decay.  Putrefaftion.   DeatruAive  Distillation. 

The  Chemical  principles  of  the  process  of  Nutrition 

and  of  Respiration  in  Plants  and  .-\nimals. 

The  Candidate,  not  nu>re  than  twemy  thrcc  •>  ears  of 
age,  who,  in  the  Examui atrjn  for  Honour^,  shall  most 
distinguish  himself  in  Chefi:i'  try,  ■^.hali  receive  1  itty  jHKinds 

per  annum  for  the  next  two  years,  with  the  title  of 
U  niveisity  Scholar. 

D.SC.  BXAMIMATIOM. 

Candidates  are  not  admitted  to  this  Examination  until 

after  the  expiration  of  two  Academical  years  from  the  time 
of  their  obtaining  the  degree  of  U.Sc.  Chemical  Candi- 
dat  •  i  n.  !i  •  e\.iitiined  either  in  Inorganic  or  Organic 
Chetitii.ls y.  .\  Ceiiificatf  under  the  seal  of  the  I'niversity, 
and  signed  by  the  Cliantollor.  shall  be  delivered  at  the 
Public  i'rc^entuiion  fur  Degrees  to  each  Candidate  who 
has  passed. 

EXAMINATIONS  IN  CONNEXION  WITH  THE 
DEPARTMENT  OF  SCIENCE  AND  ART,  SOUTH 
KENSINGTON.  » 

A  sum  of  money  is  voted  anflually  by  Parliament  for 

scientific  instruaioa  in  the  Udted  lungdom. 

This  sum  is  administered  by  tho.  Science  and  Art 

Department. 

Thi-  f'fiject  of  the  grant  is  to  promote  instrutftion  in 
Science,  fsrecially  among  the  industrial  classes,  by  aflbrd- 
in;;  a  limit:  .1.  I  j  . ::tiat  aid  or  stimulus  towards  the 
founding  and  ii..wiUenance  of  Science  schools  and  classes. 

The  foUowint;  are  anmng  the  Sciences  towards  instruc- 
tion in  which  aid  is  given: — Acoustics,  l^i^ht.  Heat, 
Magnetism  in.l  l.li  ctricity,  Inorgonu  t;hi  ir,;s;rv,  t)rganic 
Cheiii:stry,  ticulujjy.  Mineralogy.  Miinr^;.  Met.ilhir;:v. 

The  assistance  granted  by  the  ni,e  ,ind  Art  Di  part- 
mcnt  S!»  in  ttie  form  of — i.  Public  Exxmioations,  in  which 
Queen's  Medals  and  Queen's  Prizes  are  awarded,  hdd  at 
all  places  complying  with  certain  conditions,  a.  Pay* 
r.ietits  on  resliils  Id  teaeheri;.  3.  SchiilarshipS  and'  Exhi> 
bilions.  4.  Buildinjj  (irants.  5.  Grants  towards  the 
purchase  of  apparatus,  &c. 

Examinatioos  in  all  the  before-mentioned  Sciences  are 
held  annually  about  May.  throti|(h  the  agency  of  the  Local 
Committee  ^which  rou!>t  consist  of  not  less  than  five 
well  known  responsible  persons)  in  any  place  in  ihO 
United  Kin;;duin  whitli  complies  with  the  requisite  con* 
ditions.  The  Examinations  arc  of  two  kinds,  hut  held  on 
the  same  evening  and  conducted  by  the  same  committee, 
a.  The  class  examinatioos  for  students  ""5lr!5ui2^fy6f°5Li»..)0^ 
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in  Science  Clnaea,  wlietlier  tavgiit  by  teachem  quKltfied 
to  earn  ^nymenu  on  results  or  not.  b.  The  honours 
ezsmination,  of  a  highly  advanced  charader. 

The  class  examination  is  of  two  grades  or  «t«g«s ;  the 
first  stage  or  elementary  examination,  and  the  second 
stage  or  advanced  examination. 

Application  for  examination  must  be  made  before  the 
end  ot'  March,  statin;;  tliL*  tjunibrr  of  pcrsDOs  itnd  (lie 
subject  or  Kuhjctls  id  which  llioy  arc  to  be  cx.iminvt'.. 

.■\t  till  y..:;'  l'.iss  cxamin:itii.r,  the  grades  of  sutctss 
arc; — in  Ursi  stage  or  clc-nicmary  paper,  first,  (second, 
and  third  class ;  and  in  t!ii:  itecund  sta^c-  or  advanced 
paper,  (irst  and  second  class.  For  the  third  or  hjwcst 
class  the  standard  of  attainment  is  only  such  ns  will 
justify  the  Examiner  in  rcpur(ir.<;  that  the  instrucUon  has 
been  sound,  and  that  the  sIu  Il;  1 ,  iiave  benefited  by  it. 
The  standard  inay  be  raised  from  year  to  year. 

To  all  successful  students  are  pivcn  printed  lists  <  t" 
results  showing  their  position.  To  iho  fust  class  in  both 
stajjes  Queen's  I'ri/cs  are  K'*'^'"'  consisting  of  Hooks  c>r 
lostrumentr..  chosen  Ly  the  Candidates  from  lists  fur- 
nished for  that  purpose. 

Four  medals,  one  gold,  one  silver,  and  two  bron/e, 
are  Kivcn  ia  each  subject  for  competition  among 
the  bouu  fidt  atodents  of  Science  Ciaues  who  either  come 
within  the  cattgoiy  of  persons  on  account  of  whom  pay- 
ments can  be  earnedt  or  who  are  under  seventeen  years  of 
age.  The  Payments  on  Results  are  madc-cither  directly 
to  teachers  or  to  thecommiitce  or  mana^rsof  the  sehool. 
Persona  are  qualified  |o  earn  payments  who  have.— 
«.  obtained  certificates  as  teachers  in  any  of  the  before- 
mentioned  sciences  according  to  the  rules  tn  force  previous 
to  January,  1S67;  or,  b,  obtained  a  First  or  Second  Class 
at  the  May  examination  since  that  date  ;  or,  1',  who  have 
taken  honours  at  the  May  i-xcmination. 

No  payments  are  made  to  a  teacher  on  account  of 
instioaiun  given  in  subjeds  in  which  he  is  not  so 

qualified. 

The  student  must  have  received  23  lessons  at  least  frt;m 
the  teacher  or  teachers  in  each  subjec't  in  which  payment 
is  claimed  since  the  last  examination,  each  Icsmn  being 
an  attendance  at  a  nieetirr^  t>f  the  school  of  at  least  three- 
quarters  of  an  hour's  cu;  .  •. i<  ;i  on  a  separate  day. 

There  arc  two  {scholarships  provided— the  F.tcmcnlary 
School  ar.d  the  Science  and  Art  Scholarships.  In  both 
ca'^es  the  scholar  must  be  from  12  to  16  years  of  age  and 
must  have  passed  in  a  branch  of  science  at  the  May 
examination. 

Building  Grants  i.ir  New  Schools  may  be  made  at  a 
rate  not  exceeding  u.  fid.  per  square  foot  of  internal  area, 
up  to  a  maximum  of  £yO)a  rorany  one  achooli  under 
certain  conditions. . 

A  grant  towards  the  purchase  of  apparatus,  diagrams, 
Ac,  of  50  per  cent  on  the  coat  of  them,  M  made  to  Science 
Schools  and  Classes  in  Mechanics'  and  similar  institutions 
with  a  properly  constituted  committee. 

Science  teachers  who  have  taught  two  years  con- 
secutively, and  passed  not  less  than  thirty  srudents  each 
year,  are  allowed  second  ciasit  railway  fare  and  £1  towards 
their  expenses  while  living  in  London  for  the  purpose  of 
visitinp  the  South  Kensinijton  Museum  and  other  Metro- 
politan institutions,  m  nidi  r  that  (hey  inav  acquiie  inr 
the  benefit  of  the.r  st;:.;ents  a  km  u  lcd  ;;e  of  tt;e  latest 
progress  in  tht>>,e  euULat;nr.,"iI  subjvas  v.liich  .ilfedl  the 
schools,  on  cor;f!iuon  that  t;ie\'  tt  i.i..in  tiicte  live  days  at 
least. 

The  fifteenth  l-.'eport  of  the  SL  ctKeand  Art  Department 
gives  the  follou  i:i:;  iinw.'m.iiiuii 

The  systpm  Stience  .niid  Art  insttuction  has  reached 
10,330  nuiivt.iiKik  in  Scu  nce,  and  105.529  individuals  in 
Art.  i  he  Students  at  the  School  of  Naval  Architecture 
numbered  44,  at  the  School  of  Mines  13  regular  and  102 
occasional,  and  at  the  College  of  Chemistry  121.  At  the 
evening  lettures  there  was  a  total  attendance  of  2,307. 

At  the  Koyal  College  of  Science  for  Ireland  there  were 
3S  indtvidnal  student* ;  ^^^fwwat  Mtcndadtbitvnrioiit 


courses  of  leAorcs  which  u-«re  delivered  during  the  ycaj 
in  connexion  with  the  Department  in  Dublin :  and  a 
course  of  leAutcs  at  tb«  Edinburgh  Museum  of  Scieuca 
and  Art  waa  attended  by  790  persons. 

The  total  number  of  persons,  therefore,  who  have  re- 
ceived direifk  instruAion  as  students,  or  by  means  of 
leisures,  in  connexion  with  the  Science  and  Art  Depart, 
nient.  is  about  123.500,  l>einf»  an  increase  of  over  10,000, 
or  nearly  q  per  cent  on  1.S6C,  when  the  numbers  wete 
about  H1,'  'j< 

'I'he  aHLUU.ii,ve  jl  the  museurii.'i  aiiJ  Lulli  Ltior'.i  uiitltff 
the  superintendence  of  the  Department  in  London, 
Dublin,  and  tdinburgh  has  been  i.  iti5,  <74,  showing  a 
total  increase  of  152,374.  or  13-2  per  >.cut  on  the  numbeis 
of  tl:e  preceding  year,  which  were  i,i5_j.Oiji. 

The  attendance  at  tlu-  i-.rfucational  and  ,\rt  Libraries, 
and  at  the  library  of  the  Koyal  Dublin  Society,  shows  a 
ai  sf.n  rijrv  progjcss.  The  numbers  in  1S67  Were  32,1665, 
Of  5.302  more  than  in  the  preceding  year. 

The  returns  received  of  the  number  of  visitors  at  various 
local  exhibitions  to  which  obje^  of  art  were  contributed 
from  the  Art  Museum  show  an  attendance  of  opwardt  of 
6 J. 000  persons. 

The  expenditure  of  the  Department  during  the  financial 
year  1866-7,  exclusive  of  the  cost  of  the  geological  survey, 
was  /i52,836  iSs.  id.,  while  in  (K67-8  it  wat  £riMSi» 
6s.  10.,  showing  an  increase  of  £*jjas^  8a. 

UNIVERSITY  COLLEGE. 
Winter  Tsrm. 
CAfmiWr>'..-Pro<essor  Williamson,  Ph.D.,  P.R.S. 
Daily,  except  Saturday,  from  i  j  till  12  a.in. 
Pee  for  a  Half  Course,  £\  3s. ;  for  the  Whole  Course. 
6  6s. ;  Perpetual,  )C9  S** «  lor  the  Organic  Count  alone, 

2  2S. 

The  First  Half  of  the  Coiure  tn  ChriKim.is  inclvule-:  those 
parts  of  Chemistry  which  are  requ.ttd  for  the  Matricula- 
tion Examination  of  the  University  of  London. 
The  following' order  of  subje^s  is  adopted  in  it 
Heat.— Instruments  for  Measuring  Temperature.  De- 
compositions produced  by  Heat,  Expansion.  Tension  of 
Vapours.  Condui^tion.  Convection.  Calorimetets.  Spe- 
cific Heat.  Latent  Heat.  Evolution  of  Heat  by  Chemical 
Action,  and  by  Mechanical  AAion.  Mechanical  equivalent 
of  Heat. 

Light. — Photometry.  Refradlion  and  Dispersion  of 
Light.  .Study  of  Spedrum.  Heat  Kays.  Chemical  Rava. 
Construdlion  of  common  Optical  Instruments.  DOUMC 
RcfraAion.  Polarisation.  Chemical  AppHicatioM  of 
phenomena  of  Pdensation.  Comlrinationa  and  Deeom- 
positions  praduGcd  fay  Light  and  Afiiale  lUya.  Pboto* 
graphy. 

£le<ftricity  and  Magnetism.— Simple  Magnetic  Instru- 
menta.  Magnetic  ana  Diamagnetic  Bodies.  Hledrical 
Machine,  EleArophoius,  &c.  Positive  and  .\tx:ati\e 
Ele^ricity.  Electrometers.  Condut^iion.  InduCiioji. 
Leyden-jars,  &c.  Discovery  of  Galvanism.  Various 
forms  of  Battery.  Study  of  the  Chemical  Aftion  of 
(i.'ih .uiIl  Haiti  r  es.  Galvanome let p .  He.'.tinji  Lticc'^ts  of 
liaUtryin  rt],it;ijU  to  Chemical  .Action.  '1  Iiermo- Klet • 
tfK  It;. .    Rheosi;at,  Acc. 

Uxy;;en.— Theory  of  Combustion.  Hyciroj^i  n,  Nitro* 
gen.  Coiiijicisitu.il  ami  L hiei"  Clianpcs  ot  t!ie  Atmosphere. 
Carbon,  Ciiloruie,  [l:oi;i:ne,  lodme,  and  I'luoriiie.  Sulphur, 
&C.     I'liosilioius.     Ilonn.  Silicon. 

The  eJiief  compounds  of  these  non-metallic  elements 
ami  nj;  themselves  are  studied  in  relation  to  their  pro- 
duction, properties,  and  decompositions.  The  proportions 
by  weight  and  by  volume  in  which  they  combine  are 
explained  and  illustrated  in  connexion  with  the  atomic 
theor}'. 

The  Second  Half  of  the  Course,  extending  from  January 
to  March,  includes  the  following  subjeds  : — 

Preparation  and  Properties  of  the  Chief  Metali^ 
iDdttdtof  their  ClHiiaAeiiitIc  Iteaai0M  md  soft  ia- 
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portant  Salts.  Detection  of  Metallic  Poisons.  Quantita- 
tive Estimation  of  Metala.  Principles  of  Classification. 
Monatomic,  Diatoniie  Mctals,  &c. 

A  weekly  vitA  voc*  emniiutioii  i«  held  during  tlit  PitM 
Half  Covna  and  the  cemmeneenent  of  the  Secood  Half 

COOINt 

Organic  Chtmiriry. 
Thia  commencea  in  the  second  week  in  Pebnutfyi  and 
flccnpie*  five  Ledures  weekly  till  about  the  end  of 
March.  It  includes  a  study  of  the  Chara<rteristics  and 
Metamorphose of  the-  chief  Ori^anic  Acids,  Bases, 
Alcohols,  Ethers,  Colouring  .Nhittcrs,  &c.  Methods  of 
Ultimate  and  Proximate  Ana!>si&.  Determination  of 
Molecular  Wci};hts.  Theory  of  Types  ;  of  Componnd 
RadicaU.   Phenomena  of  Fermentation,  dec. 

SuMUBIt  TBRH. 

P^aeHtat  Cktmiairy^frakMOt  WIlKainion,  Pb.O„ 

P.ItS. 

I.  Elementary  Count. 
About  Forty  Lessons  of  one  hour  each,  on  Tuesday. 
Wednesday,  Tliursday,  and  Friday,  from  11  to  12,  com- 
mencing in  the  fir«t  week  of  May.  Student-^  arc  taught 
the  conttntAioa  ndme  of  apparatus  for  the  pn-pamtion 
of  the  most  important  gases,  acids,  &c.  The  charader- 
istic  tests  for  the  presence  of  the  common  acids  and 
baaet,  iadoding  the  chief  metallic  and  other  poisons. 
Also  the  processes  for  separating  these  bodies  mm  one 
another. 

Solutions  are  frequently  given  in  the  class  for  investiga- 
tion. 

The  first  six  weeks  of  the  Coiirsi-  art  occupied  by  the 
Study  of  the  chief  r.on-nn'tallic  elements  and  their  simple 
compounds.    Metallic  Kahs,  &c.,  are  subsequently  studied. 

Fee  for  the  Course,  £^  4s.,  includiltis 
materials  and  apparatus. 

II.  StnUtr  Comnt. 

About  Ten  Lessons,  of  two  hours  each,  on  Mondays, 
from  10  to  12,  commencing;  in  the  first  week  in  May. 
The  Course  includes  tests  for  fixed  and  volatile  nrjjanic 
acids,  nitrogenised  acids,  sugars,  glycerine,  ^c,  organic 
tmica  and  alkaloidSt  coMtitoentt  of  blood,  milk,  urine, 
Ac. 

\'i  1  metric  methods  of  quantitative  analysis  of  acids, 
alkalies,  urea,  prvrasic  acid,  iron,  &c.,  ate  practised. 

Fee  for  the  Coune,  £s  St.,  inchidiiig  coat  of  matariali 
and  apparatus. 

III.    Summer  MatrtculatioH  Courit. 

Professor  Williamson,  P.R.8.,  amiated  by  Mr.  F.  8. 
Barff.  M.A.,  F.C.S. 

This  Course  includes  those  parts  of  Chemistry  which 
arc  required  for  the  Matriculation  Examin.ation  of  the 
University  of  London. 

The  Course  consists  of  about  Twenty  Lessons  in 
Pradical  Chemistr>-,  and  of  an  eoual  number  of  oral 
lessons.  The  praAical  lessons  include  the  preparation 
of  the  common  ^ases  and  acids,  &c.,  and  the  study  of 
their  charaAeristic  properties  in  relation  to  the  clementaiy 
laws  of  combination. 

The  other  lessaons  an  chiefly  devoted  to  thoae  parts 
of  the  sobjcft  which  reqaire  inlMr  oral  explanation  than 
Jo  gban  in  tho  praftieal  hasooa.  They  include  oivnerous 
exerdaei  and  ouestiona,  to  which  anaweia  in  writing  are 
given  by  the  Students.  These  Lesaona  wiil  bepn  on 
Wednesday,  April  8th,  at  11  a.m. 

The  Cl.iss  will  meet  on  the  first  fi'.  i-  uei  k  days,  from 
II  to  12;  and  some  other  nicctinL;s  will  be  announced 
Wb<'n  the  Cl.iss  has  assembled. 

Fee  for  the  Class,  4s.,  including  cost  ef  materials 
and  apparattti. 

Anatytieal  and  Pra/tUat  Chindtlry* 
BirHheck  Laboratory. 

The  instrudion  inthe  laboratory  is  intended  for  beginners 
a*  well  as  for  more  advanced  studcnu.  It  includes 


praAice  in  the  constmAhm  and  use  of  apparatus  fbr 
preparing  the  common  gases,  acids,  bases,  salts,  &C. 

Study  of  the  qualitative  methods  of  detefting  and 
separating  mineral  or  organic  bodies  from  one  another. 
Also  quantitative  anal^s  in  the  wet  way,  organic 
analyses,  vapoor  densities,  ftc.  InstroAioo  in  gas 
analysis. 

More  advanced  students  are  [ttStrwEled  In  the  methods 

of  original  research,  especially  in  organic  chemistry. 

When  accompanied  or  preceded  by  attendance  on  the 
ledures  on  Chemistry,  the  Laboratory  Course  qualifies 
Students  in  the  .Tppllcitiuu  of  Chi-niistry  to  the  Manu- 
fa(!lurin^  Arts,  Metallurgy,  Medicine,  or  Agricuiture,  &c. 
Instruction  is  given  in  the  principlea  and  ptocesses  of  gas- 
analysis. 

The  Laboratory  and  oRices  are  fitted  up  comiile'.elv  with 
the  most  improved  apparatus  and  utensils  for  experinn  ntal 
research,  both  for  bct;inners  and  advi-nccd  Students. 
They  are  open  daily  from  9  am.  to  4  p.m.,  from  the 
3rd  of  Odtober  until  the  end  of  July,  with  a  short 
recess  at  Christmas  and  Easter.   Saturday,  from  9  to  2. 

Fee  for  the  Session,  35  guineas ;  six  months,  18  goineas ; 
three  months,  to  ^.tineas ;  one  month,  4  guineas  ;  ex. 
elusive  of  the  ex;>ense  of  materials.  A  dednftion  of  about 
40  per  cent  is  made  for  Students  who  can  attend  only 
three  fixed  days  per  wedc 

BwMwo  CtAaasa. 
SttmaUmv  ClUmblry—TktiiritUat  and  Practical. 
Professor  Williamaon,  P.R,8.   Monday,  from  7.30  to 
9.30. 

A  Course  of  Twenty  Lessons,  of  two  hours  each,  tn 
the  Michaelmas  and  Lent  Terms. 

The  elements  of  Chemistry  are  explained  to  the  Class, 
and  the  experiments  illttstrating  the  iobfeft  ate  peifonncd 

by  the  Students. 

The  subject  will  be  the  common  non-metallic  elements 
and  the  (.omnjyn  metals,  their  compounds  and  chief 
properties,  and  the  best  metlwda  of  distingaidiing  and 
separating  them. 

All  the  experiments  and  analyses  are  rejieated  by  each 
Student,  or  try  not  more  than  two  Students  jointly. 

Fee,  including  the  coat  of  matcftalei  Ac.,  £9  t».  jitt 
Temtt 


CHEMICAL  LECTURES. 

ROYAL  SCHOOL  OF  MINES  AND  COLLEGE  OP 
CHEMISTRY. 

CA/wijyry.— Professor  Dr.  E.  FranUand,  F.R.8. 
The  instruAion  in  Chemical  Science  embraces  ;— 

1.  A  Course  of  Lectures  on  Experimental  Chemistry 
with  special  reference  to  the  applications  of  Chemistry 
in  the  Arts  and  .Manuf.icturc-!. 

2.  A  systematic  Laboratory  Course  for  the  Prailice  of 
Chemical  Analysis. 

Chemictii  Lectures.— The  Course  consists  of  Forty 
Le<ftures  on  Mineral  Chemietiy  and  Thirty  Leaoiea  on 
Organic  Chemistry. 

The  Ledures  are  delivered  at  the  Royal  College  of 
Chemistry,  Oxford  Street. 

Chemical  Laboralorr.— The  Rencral  Laboratory  for 
instrudion  in  chemical  manipulation,  in  qualitative  and 
quantitative  analysis,  and  in  the  method  of  performing 
chemical  researches,  is  under  the  dire&ion  of  Dr.  FMsk- 
land.  The  Royal  College  of  Cbemisiiy  having  beeome 
the  property  ofthe  Government,  its  Laboratories aie  need 
for  the  inslTuftiAn  of  the  pupiis  of  the  Royal  School  of 
Mines. 

There  are  three  terms  in  the  collegiate  year,  of  three 
months  each,  commencint;  in  the  first  weeks  of  Odober, 
January,  and  .•'kpril  rcspedively.  The  Laboratory  hool* 
are  from  10  a.ni.  to  5  p  ni..  with  the  exception  of  8atar* 
days,  when  the  Laboratory  closes  at  two  o'clock,  Qq 
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Each  Laboiatocy  Sln'deat  works  indepeiidBntly«  there 
being  no cImsc*.  AU  opemtiont  are  sajieriittended  by  thu 
Pto£fMor  and  hia  Auistanta.  A  ta^le  with  drawers,  cup 
baard«t  and  abelvea,  h  approprijued  to  every  pupil.  Tlic 
Inititalton  supplies  gas,  Aid,  and  reagents.  The  larger 
and  more  cxpcn!>ivc  instruments  of  the  Laborati>ry,  such 
as  air-pumpt.,  ihtrmumcter-..  barometers,  comk-n-  jr';. 
may  be  UMid  by  the  btuJ<:nts.  who  .iri:  held  responsible  for 
their  safety.  The  students  have  to  provide  tlienisclvcs 
only  with  the  apparatu  s  i  j  ^  .  1  in  the  I.  il  u.  .r.ury 
regulations.  More  .idvauccd  siudcius  en:;.iged  in  private 
re^;:.i:cln  s  to  supply  themselves  willi  sutli  niateriuls 
as  are  not  liicluded  amon.'jst  the  ordin.iry  rea^^euts  oi'  the 
Laboratorv. 

.UWd/Zr,;^;,',..— Professor  :  Or.  Pe;cy.  F.U.S. 

The  cuur->e  ol  instruLtiun  in  Metallurgy  COBSistS  of 
I.cdures  and    Laboratory  praclite. 

The  object  of  the  Ledlures  is  the  cuntinuniealioa  of 
such  insinidion  the  btudent  may  be  able  to  apply  to 
the  greatest  practical  advantage,  when  he  may  be 
subsequently  engaged  in  conducting  any  metallurgical 
process. 

This  Laboratory  is  conducted  by  Mr.  R.  yniitli,  under 
tbe  direction  of  Dr.  Percy,  and  is  devoted  to  practical 
iutruStuu  ia  Metallurgy.  The  nature  of  thii  instruaion 
will  be  adapted  to  the  special  requirements  of  the  student. 
It  comprises Assaying  in  all  its  branches«  especially 
of  the  more  important  metals,  such  as  Iron,  copper,  lead, 
tin,  nlloya  of  silver  and  gold.  ftc. ;  and  the  examinattim  of 
orts  and  metallurf^icil  produifts. 

The  charge  for  instruction  in  the  Metalluri^ictl  Labora- 
tory is  ^ij  for  three  months,  £i :  for  two  montlis,  and 
j[y  fo:  one  month. 

Evcttiuj^  Lfitiins, — Thi*  ve.ir  thev  uill  con-jlttt  of  two 
courses,  and  will  be  o;  hi  ■  tn^dv  L-.l.icalional  a  i  ii  ir.ivter 
as  to  meet  tlie  v.ants  ol  a.»;r;iii;4  masters  who  desire 
to  profit  by  the  ^Science  Minute  nf  the  Lords  of  the  Com- 
niittee  of  Cuuticil  un  Education.  1  lie  subjects  and  order 
of  succession  of  the  courses  will  b«— CJunnistt)',  Physics. 

KING'S  COLLliGE. 

Projisujr  uf  Clirmiilr.  -  W.  A.  Miller.  M.D.  V.P.U.S. 

Pro/cisor  uf  Vnxctical  Cli'  inislry    -C.  L.  Blosam. 

DtmoU!.lr<\tvr  -  J.  T.  Uottomley.  .M..\. 

Students  of  the  lirH  and  ^econd  yearn  are  admitted  to 
the  Course  of  Theoreiicol  and  Applied  Chemistry.  The 
Course  commences  with  a  view  of  the  forces  which  concur 
to  the  produi^ion  of  Chemical  Phenomena,  after  which 
the  la«-s  of  Chemical  AttraaioA  are  discussed,  and  tbe 
Non-metallic  Elements  and  their  principal  Compounds 
arc  described. 

The  metals  and  Ibeir  principal  compounds  are  ne\t 
examined,  care  being  taken  to  point  out  the  applications 
of  the  Science  to  the  Arts,  and  the  processes  of  the  different 
Manufactures,  of  Metallur(;y,  and  of  Domestic  l^conomy, 

are  c\;i;.iitif  !  aii.I  illustrated. 

]  -\ai:nnai.utt  ot  the  Class.  b»)th  riiid' and  by  written 
p  i;ir-r-i.  arc  held  at  intervals  duriir.^  thecour*;^  at  the  UKual 
Lecture  hour.  Dr.  Milter  has  publislicd  a  worl<  on 
Chemistry,  which  is  used  as  a  tL-xt  book  by  the  C  lass. 

Tliiril  I'lfir. —  Sturleiits  wi:(>  I.avi-  complfti-ii  six  Terms 
in  this  department  are  admitted  to  a  Course  of"  Practit.il 
C!i"n'?e!rv,"  con!;i?;ir.';  of  tuulv;;  Demonstrations  in  each 
ten;::  .ukI  they  i;<)  thrau^jh  a  course  of  Matiipulaiioti  in 
the  mast  important  operations  of  Chemistry,  including  the 
first  steps  of  Analyiiis. 

Any  Student  of  this  department  may  be  admitted  to 
thi%  Class  at  any  period  of  his  study,  on  payment  of  an 
extra  fee. 

I'.  xt't  riin.  ntalnnd  AiiitlylUnl  Chemistry  in  ilic  Lalorahry. 
— The  object  of  this  Class  is  to aflbrd  to  Students  who  are 
desirous  of  acquirin«;  a  knowledge  of  analysis,  or  of 
prosccutiim  original  research,  an  opportnniiy  of  doing  so 
under  the  superintendence  of  the  Professor  and  Daniofi* 
•tntor;  Swdenli  may  enter,  upon  paymntt  oftbeextim 
fees,  at  any  time  eicept  during  tbe  vacaciOB,  end  for  A 


period  of  one,  three,  six.  or  nine  months,  as  may  hetttoH 
their  convenienee.  Xhe  Laboratory  hours  are  firom  ten 
till  four  daily,  except  Satttrday.  on  which  day  the  honrt 
are  from  ten  till  ome. 

In  addition  to  the  Laboratory  I-ee.eacb  Student  defrays 
the  expenses  of  his  own  experiments.  The  amount  of  this 
e>:pcsi9e.  which  is  comparatively  triflin);,  is  entirely  under 
his  own  control. 

KVi:.NING  Cl.ASSKS. 
Cla:-.-cs   Ui:   E. tiling'    In  .tvu^tiu:)  are  held  at  King's 
College  li oni  Lk;  .>i.r  t  i  M  uch,  mij  during  April,  May, 
and  June. 

The  Classes  inciudc  one  for  the  Hlomcnts  of  Chemistry 
and  one  for  Praiflical  Chemistry. 

The  fee  for  the  former  is  £t  its.  6d. ;  (or  the  latter 
£3  St.  The  Classes  meet  twice  a  week. 


LECTURES  AT  LONDON  MEDICAL 
SCHOOLS. 


ST.  BARTHOLOMEW  S  HOSPITAL  &  MEDICAL 

COLLEGE. 

WINTER  StifiS:OS'. 

L^clur.r  WUV.cim  Odlin,";.  .M.H  1  m-I.,  F.R.S..  Fellow 
of  the  Koy;il  CuileSi"  of  Physicians,  Fullcrian  Professor 
of  Chemistry  at  the  Koyal  Institution.  Monday,  Wednes* 
day,  and  ,l-'riday,  at  10  a.m. 


SUMMER  SSBStOll. 

•/  Cl  rrnlry    Dr.  Odlin-',  IMt.S. 


CHARING  CROSS  HOSPITAL  AND  COLLEGE. 

WIHTEK  SCSSIOSi 
Lictnrer.^Mr.  C.  W.  HeatoO,  F.C.S.    Monday,  'Wed- 
nesday, and  Frid-ty,  at  ten.   One  session  £^  3s. 
The  Laboratoiy  is  open  daily. 

SfMMHR  srs;;tnN'. 
/'r.r. ...  ,1/  Cluiinstry.—}iir.  Heaton,  F.C.S.  Monday, 
Wednesday,  and  Friday.    One  session,  £2  zs. 

ST.  GEOKGli'S  HOSPITAL. 

WINTER   s|  •MiiN. 

Leftunr.—Dr.  H.  M.  Noad,  F.R.S.  Tuesday,  Thurs* 
day,  and  Saturday,  at  balf*past  elewen.  One  course,  £t9», 

«t;MMUt  SESSION. 

PrMticat  CAfMMlrfT.— Dr.  Noad.  P.R.8.  Daily,  at  (en. 
One  course,  including  the  nse  of  apparatnaand  nnterialap 

'GL'V'.S  HOSPITAL. 

'  WINTER     SI  5^K)\. 

jLc<-/(/nr.— Dr.  .\lfred  l  .r  l  ;,    Tue<;day,  Tharsday,  and 
Saturday,  at  eleven.    One  course,  £^  49. 

Sl  MMF.Tt  SESSION. 

Practical  Chemistry, — Dr.  Stevenao'n.  Monday,  Wed- 
nesday, and  Friday,  from  ten  to  one.  One  course,  £4  4*4 

LONDON  HOSPITAL. 
Leclureroa  Chnuiiin.  -  Dr.  Lelhtby,  M.A.,  Ac. 

ST.  MARY'S  HOSPITAL. 
winti:k  sks&io-s. 
l.fftiirrr.— Dr.    Russell,  F.C.S.      Moodayi  Taesday« 

Thursday,  and  Friday,  at  10.15. 

SUMMKR  .Sl.SSIO.V. 

i^rncticr.l  CJiemiitry.— Dr.  Russell,  F.C.S.  Tuead^, 
1'hursday.  and  Satttrday,  from  11.30  tox  pM»    One  . 
session,  £i  3s. 

MIDDLESEX  HOSPITAL. 

WIMTEX  SBSSION. 

Leeturers.-—Ur.  Taylor  and  Mr.  Heisch.  Monday, 
Wednesday,  Friday,  and  Snturdty,  ai  d«vc»i  Cm 


Digitized  by  Google 


CHIUtCAL  Nrw^,  \ 

Sept-  iH.  iS68,  I 


Schools  of  Chemistry. 


SUMMER  SESSION. 

Pfottieal  Clumistr/,—1Ar.  Taylor  and  Mr.  HeiMh. 
Monda/t  Wedneiday,  and  FHoay,  at  eleven.  One 
■estion,  £33^. 

ST.  THOMAS'S  HOSPITAL. 

WINIMK  !".i:ssiON. 

L f (I urer— Dr.  A.  J.  iicrnays.   Tuesday,  Thursday,  and 
Saturday,  at  eleven, 

SUMMER  SESSION. 

Praefical  Ckemisirv.—Dr.  A.  J.  Bernays.  Tuesday  and 
Thursday,  ten  to  twelve;  Friday,  eleven;  Saturday,  ten 
to  one.  ' 
WESTMINSTER  HOSPITAL. 

WINTRk  BBSSIOM. 

Lfiiitrfr. — Dr.  A.  Dupre.  T.C.S.  Tuesday  and  Thiirs-  ' 
day,  at  three,  p.tn.;   Fridav  a*.  lo.jo  a.m.     One  cour&c, 

SUMMr.R  "SKSSIOS. 

r.',;  .•.7,(.'  r.'r:.  I       .    Or.  A.  Dapff.  T.C.S.  Tuesday 
and  Thursday,  at  10.30  a.m.    Ont  course  £t  lU 


PHARMACEUTICAL  SOCI  ET  Y  OF  GREAT 
liKlTAlN,  17,  BLOOMSllUKV  SQL'AKE,  W.C. 

Scliool  of  Pharmacy.  The  session  {i^6^-g)  will  com- 
m<T.:<-  on  Thundsy,  Oftober  1st,  and  extend  to  the  end 

01  July. 

LECTVKEs  ON  CHCMiaray  and  nunMacy,  ny  ot.  redwood. 

These  Leftures  will  he  delivered  on  Monday,  Tuesday, 
and  Wednesday  mornings,  at  balf-pa.st  eight  o'clock,  com- 
raencingon  Monday.  5th  O^ober. 

Part  I. — Physics  m  relation  to  Chemi«tr>- and  Pharmacy. 
,,   i.  — Cheuii»try  of  Inori^anic  Bodice. 
,,  3.— Chemistry  i)fOrj{anic  Bodies. 

Alio  ;.-.•.■•.;■<_•»  on  l).i:.i:r.  .ml  M  r.-  ria  T;'.!,  !iy  Pro. 
fessor  l-icndcv.    The  llrst  .iii'i  (nuts  ui  il.i^  Li-urse. 

cxu nilin ^;  <>■> i  i  the  winter  month*,  will  bedi  lm  i.  1  ,it  17, 
Blouiuisiju:)  Square  011  Friday  and  Saturday  iiH>nii:i|;s,  at 
S.30,  commcncint;  on  Friday,  October  2ntl.  1  hf  third 
part  of  the  c<f,ir«e,  on  Sysit-niaiic  Botany,  w  ill  iklivered 
at  the  Rtiyjii  liut-m;.:  (iariluns.  Regent's  Park. 

i''t-rt.— For  fej^isiU.'L  '.  .ip;ittnt;ces  and  associates  ol' the 
S.ji  Li  ty,  for  cither  of  the  .ibo\ f  ccmrscs,  £1  \i. ;  for  cither 
part,  separately.  los.  6J.  l  or  tho«u:  mn  connected  with 
the  Society,  £i  as.  for  either  of  the  above  courses  ;  £1  is. 
Ibf  either  part  separately.  Students  liavc  free  admission 
to  the  library  and  museum. 

Laboratory. — The  suite  of  Laboratories  for  Practical 
tnstrtHftion  m  General  and  Fharmaceutical  Chemistry  will 
be  opened  on  Thursday,  the  ist  Odobrr.  undi-r  the 
dirrciion  of  Professor  Attfiehl.  Fee  for  the  entire  scsbion 
of  ten  months.  Twenty-five  Guineas.  The  Laboratories 
are  open  from  half  past  nine  a.m.  till  five  p.in.  Students 
can  enter  at  any  period  during  the  session. 

TwStk^rsh  i lUie  Jacob  Bell  Memorial  Scholar- 
ship),  of  Thirty  Pounds  a  year  each,  are  open  to  com- 
petition annually  in  July. 

The  Board  -ji  Exauiin'er.smcct  monthly,  and  are  required 
by  the  Pliari.ia;:y  .Act  to  examine  "all  candidates  who 
ai  ."  I  t  ^i  11:  ti.cniaelvcs  forcx.imin.ilioii  111  tlicir  knowleil);e 
ol'tii^  1 ,  nivjua:,'!-',  in  Butar;y,  in  Materia  .Mcdica, 

in  !'!  .ir:.i  u.  It  .  .i!  ..:  J  General  Chemistry,  and  to grant 

CeiUii<.i;t.i«  Ui  LwiUjitO-ncy." 


CITY  OF  LONDON'  COLLEGE.  LEADENIIALL 
STREET,  E.C. 

Uehmr.— lies:  B.  W.  Gibsone.  M  A..  li.Sc.  Monday 
evenings  from  seven  to  nine  p.m. 

TIm  annual  Counses  consist  of  titree  terms,  each 
nvccaging  ten  experinusntal  led  una ;  fee,  yt.  per  term. 
Subjvdkst  jtinior  Class.  Cbcmtatry;  fim  year,  Non- 
metals t  se«oiid  yew.  Metals  ana  ftlme  permitting) 
Elements  itfOMuc  Cbcmjstfy.  Senior  claat,  seven  to 
oightpjni.,  Pr«dicai  Analysis. 


ROYAL  VETERINARY  COLLEGE,  CAMDEN 

TOWN. 

Cli,-nufai  Projaior. — Mr.  U.  V.  Tuson. 

The  Session  commences  on  OAober  tst. 


PRIVATE  TEACHERS  OF  CHEMISTRY  IN 
LONDON. 

Mr.  y  .  C.  Brmlhwmtt,  54.  Kentish  Town  Road.  N.W. 

— Chemistry  and  Toxicology,  Monday  and  Thursday;  Latin, 
Tuesday  and  Friday;  Botany  and  Materia  Mrdica,  Wed- 
nesd.iy  and  Saturday.  All  the  classes  commence  at  eight 
p.m.    Laboratory  open  daily,  except  Saturdays. 

Profissor  F..  V.  Gardiur,  F.R.S. — College  of  Experi- 
mental, Military,  and  Naval  Sciences,  44,  Bcmers  Street, 
W.   Laboratoiy  and  Class  Rooms  open  daily. 

Mr.  Henry  .Matthrn'i,  F.C..S. --Laboratory,  60.  Gov.'cr 
Street.  Hedilord  Squ.ire.  Instrudion  in  all  branches  of 
Fradical  Chemistr-  ,  jMi  iiculaily  in  its  iipplu  .ii;iiii  to 
Medicine,  .\Kriculturc,  .vn;l  Commerce.  L^iburjlury  ijpen 
dill;.  >-\iept  Saturii.i'  I  Irum  ten  to  five;  S.^turJay 
from  ivn  to  one ;  and  irum  Oiftober  to  Maivli  uu  .Monday 
and  Friday  evenings  from  six  to  nine  o'clock. 

Mr.  A.  Vaclur,  20,  Great  .Marlborough  Street,  Kegent 
Street.  ^ 

Mr.  J«hu  Ntwlaudi,  F.C.S.— Labontoiy,  19  Great  St. 
Helens.  Bishopsgate  Street.  Gives  praftlciu  instrnaion  in . 
Analysis,  and  pmparea  gentlemen  for  vatfoos .  public 

exatninatioos. 

I'.  lylechtiic  ftistitiitimt. —  Canrsf  of  Thirty  Lessons  in 
ill 'I  ;an:c  Chemistry  by  Mr.  G.  F.  Downar,  under  the 

uf  l  intendence  of  Processor  Pepper.  Tuesday.  8.30  to 

10  p,m. 

Mr.  tr.  A,  TiUtn^  F.C.S.,  19,  Compton  Street,  East 
Iltinar  Street,  Brunswick  Square,  W.C.^£veaing classes 
tu  prepare  for  the  examinations  of  the  Pharmaceutical 

Society.  ^ 

UNIVERSITY  OF  OXFORD. 

Pro/issoro/Chtmislry.—Sir.  B.  C.  Brodie.  Bart ,  M.A.» 

F.R.S. 

i)i:noititraiur.^E,  Msdan,  MJ\. 

A  commodious  Laboratory  is  attached  to  the  new 

museum. 

Scholarshipt;  of  about  the  %  .^!uc  dT/';?  are  obtainable 
at  Christ  Church,  Magdalen,  and  other  CoUe^^cs,  by  ccm* 
petittvo  examination  to  Natural  Science. 

UNIVERSITY  OF  CAMBRIDGE. 
Pn/ettor  of  Chtmiarf.-^*  B.  Liveiog,  M.A. 

MICHAELMAS  TERM. 

I'radical  Chemistry,  by  the  Professor,  on  Monday's, 
Wednesdays,  and  Fridaya,  at  one  p.m.  Begins  OAober  is. 

I.tNT  TERM. 

Chi-mistry,  by  the  Prokssor.  on  Mondays,  WiUncsd-iys, 
an  Fridaysi,  at  twelve.    Begins  janu.itv  '7. 

Pra.:tical  Chcmit,try.on  the  same  duy s,  at  one  p.m.  Begins 
January  18. 

ICViirkK  TERM. 

Cliemistryby  the  Professor,  on  Mondays,  Wednesdays, 
and  Fridays,  ai  twelve.   Begins  April  7. 

Pradical  Chentistry,  on  the  same  days,  at  one  p.m. 
Be);ins  April 7. 

The  Chemical  Laboratory  of  the  University  is  Open 
daily  from  ten  a.m.  till  six  p.m.,  so  that  Studenta  can 
work  there  at  such  times  as  may  be  CMtvenient  to  tbem ; 
and  the  Pioftanr  will  attend  to  give  InsimAioa  M  the 
times  above  ap«eillad. 
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Inorgame  Cktmistr}  .— Mondays,  Tuesdays,  and  Thatf- 

days. 

Organic  CAmM*r>'.— Tuesdays  and  Wednesdays. 

AgrituUural  Chemistry.  -  Mondays. 
Pra&cal  Chemistry  ciasses  are  held  as  under:  — 

Aftitii(>uhtwti. — Mondays  and  \S  ednesdayK. 

Qualitative  Analysis, — 'J  uesdays  and  '1  hursdays. 

Qitantitati:  i-  Ainursii.    Tuesdays  and  Thursdays. 

The  Aututan  Sci>t>iun  closes  about  the  iSth  of  Decem- 
hfi.  .-ifur  the  conclusion  of  the  Diploma  and  Sessional 
examinations.  The  Spring  Session  commencet  early  in 
Febniarjr. 

LIVERPOOL  ROYAL  INFIRMARY  SCHOOL  OP 
M£DIC1N£. 

WINTBIt  BBSalON. 

Chemical  Leeturier.—UT, }.  C.  Brown,  B.Sc.,  F.C.S. 
Four  days  per  week.    One  course,  5s. 

SUMMER  SESSION. 

Prottical  Glumittrjf.—IAt.  J.  C.  Brown.  B.Sc..  F.C.S. 
Monday,  Tueiday.  and  Friday,  at  10.(5.  One  couftc^ 

Labatatoiy  ia  open  daily  torn  to  to  4. 

COLLEGE  OF  CHEMISTRY,  LIVERPOOL. 

Priudpal.^Ut.  Sheridan  Muapratt,  P.R.&B.,  M.R.LA., 

F.C.S.,  &c. 

Assistant. — Mr.  Martin  Murphy,  F.C.S. 

The  course  of  instrudlion  in  this  college  is  endiely 
devoted  to  Laboratory  worit.  The  term  is  three  monthf 
and  date*  from  time  of  entrance.  Fee  for  working  six 
days  per  week.  £ia  i2a.{  five  days,  £11  iis.;  four  days, 
£10  108. ;  three  days,  £q  gt.  •  two  days,  £8  8s. ;  and  one 
day  per  week.  £ft  6b.  luNirt  of  attendance  from  ioa.m. 
till  5  p.m.  The  student!*  laboratories  clone  at  1  o'clock 

P  m.  on  Saturdays. 

Medical  <.tudent8  may  enter  for  one  hour  per  day  p  -r 
seKKion.  Fee.  £3  3s.  Certificates  of  attendance  reco'- 
niscd  by  the  University  and  Apothecariea  Hall ofLoa Ion, 
and  the  Apothecaries  Hall  of  Ireland. 

LEEDS  SCHOOL  OF  MEPICINB. 

WrNTER  RKSSION.  ' 

L{^turer.—\lT.  J.  Chapman  Wilson,  F.C.S. 

Daily,  except  Saturday,  at  it  a.m.   One  conraei  £^  41* 

SIMMER  SESSION. 

Pnictu-a!  Clumistry.  -Ur.  Wilson,  F.C.S. 

Tuesdays  and  Thursdays,  11  to  12,30.    One  course. 


PROVINCIAL  SCHOOLS. 


fil  RMI NGH  AM.— M 1 DL  A.\  D  I N  ST  H  I  IT 

Lethtrer  on  ChanUtry^Vlt,  C.  J.  W0odu.ird,  CSc. 
Tuesday  and  Thursday  at  8  p.m. 

J'ractical  CJumistry.—Mt.  C.  J.  Woodward,  15. Sc. 
Saturday  s  to  6,  and  6.30.  to  9.30  p.m. 

TRADE  SCITOOL  FOR  BIRMrXGIIAM. 
The  Countil  ut"  tht  .Midland  Institute  arc  endc.tvouring 
to  establish  a  Trade  School  in  Birmingham.  At  a  meet" 
inf;  held  a  few  days  fiince  Mr.  William  Kendrick,  the 
cliainuan,  said  the  fatft  had  been  established  that  science 
was  in  future  destined  to  occupy  a  much  more  important 
place  in  education  than  had  hiUicrto  been  the  case,  and 
also  that  in  both  primary  and  advanced  iaatruaion 
Erfgland  was  lamentably  behind  Continental  countries. 
Then  faa*  had  alarmed  many  thinking  men,  who  per- 
ceived that,  whatever  the  nalnraf  capabilities  and  advan- 
tages possecied  fay  this  pountr>-  in  regard  t<-  ti  c  ready 
aupply  of  the  raw  materials,  we  could  m  t  afford  to 
negled  the  .science  which  taught  them  tl.i-  best  uses  to 
make  of  these  materials.  Since  the  attention  oi"  Parlia- 
ment ]:;id  been  dr.-\wn  to  the  suhject,  .1  <;ood  deal  of  inte- 
rest had  been  created  by  the  fACl  that  a  trade  school,  for 
the  ri^rpose  of  Rivmi,'  scientific  instrudion,  had  been 
est.iblislied  in  Bristol  for  13  years.  There  they  found 
\eh.it  might  sen-e  as  .1  model  school  for  the  whole  countrj-. 
for  It  was  doini;  thu  very  work  which  was  so  much  desired 
in  .ill  the  Lirgc  centres  of  manufadturing  industry.  Mr. 
Samuchon,  M.P.,  through  Mr.  Dixon,  had  lately  made  a 
coromunicatioa  to  the  Council  of  the  -Mtdlaod  lUetilnte, 
oflfering  to  guanntee  £21  for  two  years  towarda  the 
expense  of  estabhshing  such  a  ichool  in  Birmingham. 
When  that  commttnication  was  made  to  the  couneil  it  wa'i 
felt  that  h  would  be  very  culpable  negleft  of  duty  if  the 
matter  were  allowed  to  drop,  and  th.-^t  the  question  should 
be  very  fully  and  fairly  brought  before  tb.c  manuf;iaur>^  r% 
of  the  town  and  the  public  at  larpe.  The  .Mavur  Mr 
George  Dixon,  M.P.,  Mr.  Arthur  Kylarul.  .ind  other 
gentlemen,  spuke  in  f.ivotir  of  the  projedl,  and  tiltim.Ttely 
the  lollowin^  re-;nhitioii  was  p.igsed  :— "  That  this  meet- 
ing apprdves  tile  stheir.e  now  submitted,  and  recommends 
that  it  be  adopted  by  the  Midland  Institute,  and  that  an 
.ippe.ll  be  m.ide  to  the  town  for  the  necessary  funds— 
nameiy,  £2so  for  immediate  expenses,  and  a  subecription 
list  of  £400  per  annum,  and  that  npon  thece  funds  being 
provided  a  school  shall  be  established." 

P.IKMINGHAM.— QUEEX-S  COLLEGE. 

rrufiiiur  of  Cktn^try.—MfnA  Hill,  M.D.,  Borous-h 
Analyst. 

Dntetieal  CUtmislr}'. — Professor  Alfred  Anderson. 
The  Session  will  commence  on  OOober  ist. 

BRISTOL.— BRISTOL  MnniCAL  SCHOOL. 

wi.vti:r  s.t.ssios. 
Lecturer.—'iAt.  Thom.Ts   Coomber,  F.C.S. 
Monday,  Tuesday,  Wednesday,  and  Thursday,  at  8.15. 
One  comae,  £i  ss. 

SUMMER  SFSStON. 

Practical  Chemistry. — Mr.  T.  Coomber,  P.C.S. 

Daily,  except  Saturday,  at  8  a.m.   One  course,  £3  3s. 

BRISTOT,  SCHOOL  OF  CHEMISTRY. 

Condudled  bj  I  rederick  W.  OrifBn,  Ph.D. 

A  comae  of  Le^ures  on  General  Chemiatiy,  commencin;; 
in  OAober,  and  Laboratory  instmfb'on  throughout  tlie 
year. 

ROYAL   AGRICULTURAL  COLLEGE, 

CIRENCESTER. 

Pro/tstor. —  Mr.  A.  li.  Church,  M.A. 
Attistant. — Mr.  B.  J.  Grosjean. 
The  Avtomn  Session  cosunenccd  Angaat  xoth.  Three 
CoQtMi  of  Lectttica  $n  wHt  bebg  deUvared. 


LEEDS     MECHANICS'     INSTITUTION  AND 
LITERARY  SOCIETY'S  LABORATORY. 
stssioN  I  SOS  69. 

Chemic.-il    Cln<;<;es    for    instrudlion  in  Elcilicntafy« 
PraAical,  and  Analytical  Chemistry. 

Teacher. ~Mt.  George  Ward,  F.C.S. 

The  usual  Sessional  Course  of  Instmdion  ia  abstnA 
and  Applied  Chemistry  will  commence  on  Thmaday, 
OOober  lat,  at  ei^ht  n.m,i  on  wUdi  evmiiag  the  teiichcr 
of  the  classes  will  mtredvce  the  general  eubfeA  in  a 
Led^nrecxplanatOiiyof  iU  principles, of  the  mode  in  which 
these  shottid  be  etndied,  and  also  of  the  plan  which  he 
purposes  to  adopt  in  condnfUngthe  Chtsws  during  the 
Session. 

lees  payable  in  advance:— Elenientary  Chemistrj-, 
Thursday,  per  session.  £1  158.,  or  5s.  6d.  per  month.  The 
sulisertption  includes  a  seleAion  of  .ipparatus  and  material 
speci.iliy  adapted  for  the  course  of  instruttion.  To  pupils 
providing  their  own  materials,  jfi  ig.  per  session.  Organic 
Chemistry,  Friday,  per  session,  los.  6d.  Pra^cal 
Chemistry,  Tuesday,  per  session,  £1  is.,  or  38,  6d.  per 
month,  including  apparatna  and  material.  The  iwion 
eitendi€ver  aeveanootltSffimOdobw  to^priliadni^ 
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Schools  of  Chemistry, 


MANCHESTER  ROYAL  SCHOOL  OF  MEDICINE. 

Ltcturer  on  ChtmUtry. — Mr.  Danic!  Stone. 
The  usual  course  for  the  Medical  Boards. 
A  Laborato^  is  connfftet!  with  the  school. 

OWEN'S  COLLEGE,  MANCHESTER, 
(iv  comiacTioH  with  tub  umivsmity  or  lomdom). 
CAMMJi/rr.— Prafenpr  H.B.  Rotcoe,  B.A.,  Ph.D.,  F.R.8., 
F.C.S. 

jfuiiior  Class. — ^Wednesday  and  Saturday^  fiom  g.15  to 

10.15  a.m. 

Siibjt  it;  Ti;;)r^-.ip.ic  Ciu  ;i;i;-;i  v,  comprising  the  laws  of 
tlit.T.ucj.1  LonibiuaUon.  and  .\  ckticripiion  of"  the  properties 
and  mode  of  preparation  of  the  non-metallic  elementary 
bodies,  and  their  most  imporiant  compounds.  > 

Srniur  Ciflu.— Tiiciday  and  Thviaday,  fiom  9.15  to 
10.15  a.m. 

Subjects:  Ii;c)r:;ai'.!c  and  Organic  Chenvvtry,  incluclint^ 
the  properties  01  the  metais  and  their  com  pr  n::uU,  and  the 
composition  and  relations  of  the  best  drjllnud  groups  of 
organic  ixidies,  and  the  laws  regulating  their  formation. 

Students  are  expeOed  to  antwerthe  written  exercises 
ahc!  attend  the  t  nd  voc^  examinations  given  in  these 
classes. 

Teat  books  (for  both  classes) :  Roscoe's  "  Elementaiy 
ChcmlMiy.  1868.'*  Powne's  "  Manual  ofC^hemistty,  1868.^' 
and  Miller*!  "  Elements  of  ChemUtfy." 

Pec,  for  each  class.  £i  3s.    For  both  ctaasea,  £$  5s. 

A  RteafUnUttory  Lfctnrc,  without  additional  Fee.  will 
be  given  on  Friday  at  9.15  a.m.,  which  members  of  both 

cla-'Sfs  will  be  required  to  attend. 

Ejitra  Chit. — Wednesday,  from  four  to  five  p.m. 

Subjcft  :  Technological  Clicmisti  v. 

The  Chemical  Principle''  ir.\olvcdin  tiiemost  important 
Chemical  ManufaLturt's  wi^l  he  chiefly  considered  in  this 
course.  The  subject  will  h-c  discussed  as  follows,  and  as 
far  as  time  will  permit : — 

1.  Produftion  of  Heat— Heat  of  Combustion-  -Com- 
bustibles— Coal. 

2.  Produdion  of  Light — Coal  Gas — Measurement  of 
Illuminating  Power  of  Coal  Gas—Distillation  of  Coal. 

3.  Water  and  Air,  as  regards  their  Sanitary  and  Tcch- 
oologfcal  Relations. 

4.  Processes  concerned  in  the  maaufaiAute  and  appltca* 
tion  of  the  Alkalies. 


i.  Dvcinf  and  Calico  Printing. 
w  biani 


lanumdure  of  Acids 
7.  Mannfa^ure  of  Glaaa  and  Poicebia. 
Sttidents  attending  this  class  must  be  aoqn^nted  with 
llie  principles  of  Chemical  Science.    Fee,  £z  2S* 

Analytical  and  I^acticdl  Cktttastry. 
lABOnATORV  COt;RCt. 

Pro/Vjfor.^Hemy  E.  Roscoe,  B.A.,  Ph.D.,  F.R.S. 

Laboratory  Atsistant. — Mr.  C.  Schorlcmmer,  F.C.S. 

The  aim  ut  tl-.is  course  isto  make  t!ic  studctit  piaLtiLaily 
acquainted  w;th  Chemical  Science,  to  cn.iblc  him  tu 
COndudi  analysis  an<l  t)rii^ina!  research,  and  to  tit  him  fur 
applying  the  science  to  the  hi-^her  branches  o{  An,  .Manu- 
fa^urcs,  and  Agriculture.  To  actomplish  this,  an  attend- 
ance of  not  leig  than  four  days  per  ueek  duriiij;  three 
U'hole  sessions  is  as  a  tule  iietessary.  It  is  very  advisable 
that  each  Laboratory  Student  should  attend  or  should 
have  attended  the  course  of  LeAuita  on  Theofetical 
Cfaemietiy. 

The  College  Laboratory  Wttl  be  open  for  students  daily 
from  10.30  a.m.  until  5  p.ra.,  except  Saturdays,  when  it 
will  be  closed  at  1.30.  The  LaDoratory  is  closed  from 
I.15  until  2,  for  dinner. 

The  Laboratory  It  fitted  with  every  convenience  for  the 
proeectttton  ai praAical  chemistry,  all  branches  of  quali* 
tatlve  and  quantitative  analysis,  and  original  research. 
Each  student  is  provided  with  a  separate  working  table, 
set  of  tests,  fuel,  water,  and  gas,  free  of  expense  ;Dut  he 
is  required  to  f  ii  !  li's  n  appaiatus.  a  few  of  the  more 
expensive  r«ageuts,  and  the  chemicals  required  for  his 


cxpciiiiieiits.  Other  apparatus  or  instruments  of  a  more 
expensive  description  may  be  obtained  on  loan  from  the 
Laboratory  Steward,  sitbjefi  tO tegulftttons to bepraacribed 

by  the  Professor. 

Fers  for  the  .ScssioH, — Students  working  six  day.s  per 
weck,X2i;  ditto,  four  days.  ;£'i7  17s.;  ditto,  three  days, 
138.  ;  ditto,  two  days,  £q  gs. ;  ditto,  one  day,  £^  5s. 
Students  entering  the  T.aboratory  Class  at  or  after  Christ- 
mas, for  not  less  than  two  days  per  week,  will  bo  cbatged 
tuo  t1nr>!s  ifihe  fees  for  the  whole  Session. 

.s/.wi^:/ 1- ,  > /or  Shorttr  Ptriods^Vw  six  months,  six 
days  per  week.  ^17  178.;  five  months,  ditto,  £ti  151k; 
four  months.ditto,  £1^  139. ;  three  months,  ditto, ^6 10  loe. ; 
two  months,  ditto,  £-j  78. ;  one  month,  ditto,  ;C44*' 

Chtmical  CiihulatioHs.—ln^Uvi&xon  in  the  methods  of 
Quantitative  Estimatimi  i:i  Chetiiistry,  and  intended  to 
supplement  the  instruc;io;i  ia  Pr.^tiikal  Chemistry,  will  be 
g.vi  n  by  Mr.  Scborlrmnicr,  on  Mondays,  from  4  to  5  p.m. 

1  iist  year's  l.i":);)i aio.  y  students  arc  recommended  to 
attend  arul  answrr  the  written  exercises  and  the  ffodvoM 
questions  given  in  this  class.    Fee,  £1  is. 

The  Ledures  on  Chemistry  in  Oaetj's  ColIe:;e  are 
recognised  by  the  University  of  London  for  its  Medical 
Degrees,  by  the  Royal  College  of  Surgeons,  and  by  the 
Apothecaries'  Hal). 

■NEWCASTLE  SCHOOL  OF  MFDTCINE. 

(IK  CONNECTION  WITH   IHK  UNrVBR5IT^   or  1>URHAM.) 

Li-i  lurtr. — Mr.  A«  Freire  Marreco.  Four  days  a  week, 
at  a  cjuarter  to  ten. 

The  Laboratories  are  open  daily  from  ten  till  five. 
DemonstratioRi  from  half-past  nine  c.m. 

SCHOOL  OF  CHEMISTRY. 

r,  SURKEV  STKrF.T,  SHEFFIELD.  . 

Mr.  A.  H.  Alien,  i'.C.S..  delivers  a  course  of  Thirty, 
Lectures  on  Inorganic  Chemistry,  in  connection  with  the 
Science  and  Art  Department. 

Day  and  Evening  Classes  for  Analytical  Chemisliy. 

SHEFFIKI.D  SCHOOL  OF  MEDICINE. 

During  the  Winter  Session  Mr.  A.  H.  Allen,  F.C.S. 
will  deliver  a  Course  of  For^-fiTe  Lecturet  on  Chcmistiy 


SCOTLAND. 

UNIVFKSITV   OF  FDIN'BURGH. 
The  Session  will  tomnienee  on   Monday,  November 
2nd,  1S68. 

Profetsor 0/ Chemislrv .—Dr.  Lynn  Playfair,  C.B.,  F.R.S. 

KOYAL  COLLEGE  OF  PHYSICIANS  &  SURGEONS. 
EDINBURGH. 

Pro/issors  of  Practical  and  AualytUal  Cktwastry, — 
Dr.  Stevenson  Macadam  and  Dr.  A.  Crum  Brown. 

The  Laboratories  open  on  October  tst. 

EDIN'HURGH  VETERINARY  COLLEGE. 

Prufcssor  of  Chiwlstry.—Dt.  A.  Dal^ell,  M.R.C  V.S. 

ANDERSONIAN   UNIVERSITY.  GLASGOW. 

Pnftsscr  «f  Chemitiryi^Dc,  Penny,  F.R.5.B.,  F.C.S., 

&c. 

Assistants. — Dr.  Clark,  Mr.  Esilman,  Mr.  Napier. 

I.  Systematic  Course  of  Lectures  and  Demonstrations 
on  Chemistry,  for  Medical  Students,  Manufacturers, 
Civil  Engineers,  Agriculturists,  &c.  Daily,  except  Satur- 
day, from  la  to  i,  oomflienclng  «7th  of  October  and 
terminating  in  April,  £t  m, 

Tbe  object  of  this  Course,  which  comprises  upwards 
of  100  Lectures,  is  to  convey  to  the  student  a  thorough 
knowledge  of  the  principles  of  Chemistry,  and  the  applica- 
tions of  the  science  to  medicine»  naoniactures,  agri- 
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Certifieatm  of  atlendance  on  theM  Lectures  are 
ncdved  by  the  Royal  CoHege  of  Ph)'fiiclan»  of  London 

and  Edinbiirj^h  ;  by  the  Koyal  Collcfjcs  of  Surgeons  of 
England,  Ireland,  and  F.dinb<irL;h ;  by  the  Faculiy  of 
Physicians  and  Surgeons  of  (llasgow ;  by  the  Army, 
Navy,  and  Eist  India  Boards;  and  by  tjic  Apothecaritsi" 
Malls,  'i'hey  also  qualify  for  Graduation  in  the  Univeriiity 
of  London,  &c. 

Instaiction  in  the  variouR  branches  of  Practical 
Chemistry  and  Analysis  in  the  Laboratory.  Daily  from  10 
lo  4. 

After  the  usual  preparatory  training,  the  attention  of 
the  student  is  .specially  directed  to  the  examination  and 
analysis  of  Minerals,  products  of  commerce  and  manu- 
facture, manure*,  ftc,  and,  when  desired,  to  rfriginaS 
research. 

3.  The  Private  Laboratory  for  commercial  and  mineral 
anaiysea  and  assays,  and  for  consultations  and  spocial 
inveatigationg.  Open  daily  from  to  to  5  throughout  the 
year. 

4.  Evening  Course  of  Popular  LeAures  on  the  General 
Principles  of  Chemistry,  and  it!i  application  to  the 
variouit  branches  of  the  Useful  Art.s.  On  Fridays  at 
B.30.  commencing  6tb  of  November,  and  terminating  in 

April. 

Students  attcndin<;  this  Course  have  the  privilege  of 
competing  fur  the  Prices  and  Certificates  olTered  b;^  the 
Society  of  Art«,andtbe  Goveinment  Department  of  Science 

and  Art. 

5.  Lvenin-;  Course  of  Instrudion  in  Practical Cbcmiatry 
and  .\.T.»lysii*.    t>n  'I  hiirsday,  from  7  to  9. 

G.  Sunimer  Course  of  Practical  Chemistry  for  ^tedical 
Students.    Three  months,  commencing:  in  May,  £2  2S. 

UNIVKRSITY  OF  GLASGOW. 
PtvftStor  0/  Clumitlrt  and  Pratiical  Chtmislry—Dt. 
Thomas  Anderaon,  P.R,S.E. 

GLASGOW   MKCH ASICS-  INSTITUTION. 

I.::'.itr^i-  on  I  lii-miilry. — Dr.  Moli.itl. 
'1  he  Course  of  Twenly-five  Lectures  this  Session 
will  embrace  the  leading  points  in  the  various  depart- 
ments of  Chemistry.  :  1  •. cral  new  features  will  bctiniro- 
duccd ;  amongst  others  the  ultimate  Analysis  of  some 
Organic  and  Inorganic  Compounds.  The  modes  of 
Analysis  a«  made  in  the  Laborator>'  u  ill  be  shown  .n  the 
Leciurc'tablc  by  the  aid  of  new  and  improved  apparatus. 
Under  Scientific  ChemiMry,  an  outline  of  the  most  recent 
rcRcnrchcs  wi!!  be  Riven.  The  Lectures,  as  formerly, 
will  l>L- LirL'rlv  il'.i: T  i;.  ,'  I  '  i  xperimenia, Specimens, &c. 


Tlie  L-ibul.ilui 


IS  i;J...,  I) 


CARLTON  PL.VCE  SECULAiC  .SCHOOL, GLASGOW. 

T.  iu  h.r.  -Mr.  John  Mayer.  1".C.S. 

Classes  for  Chenii^ilty  and  .Met.nlKiruy  in  connection 
with  the  London  Society  of  .\rts  and  tlie  Governient 
Department  of  Science  and  An,  on  Tuesday  and  Friday 
evenings,  from  8  till  10,  commencing  7th  of  October. 

Thtmu  is  also  a  Chemiatiy  Claas  for  Teachers  on  Satur- 
day raorninga  from  10  till  ti* 

UKIVEHSITY  OF  ABEKDIvEN. 

C umii'.ry  r.itJ  I'r.icl  ajl  ("ti::t!itr[ .-  Profe;sor  Brazier» 
i'.C.S.    Fee  to  each  Course,  ^3  3*- 
The  Winter  Session  commences  October  aSth. 


ROYAL  COLI  rr,F.  OF  SURGFONS,  DUBLIN. 
Pr,sf,-ifor  of  Chfmistry. — Dr.  iiarker. 

The  Professorreceivts'operatingpupilaintotlwClienikal 

Laburatory. 

QUliEN'S  COLLEGE,  BELFAST. 
Pnftnoti^  Vktmittry.-^Ur,  Aodvewa. 

QUEEN'S  COLLEGE,  CORK. 
ProfiSiur  0/  Chnnistry.—Dx.  BIyth. 

QUEEN  S  COLLEGE,  GALW.W. 

Vrofmor  of  Chtniisiry. — Dr.  T.  II.  Rowncy. 

A  Lnl-nratory  for  Pradlical  Instruction  isattached  to  aU 
the  y  .i  n  s  Colleges.  The  usual  PraAical  Counc  for 
the  Medical  Uoards  is  given  in  the  Summer. 

NEW  SCIENTIFIC  SCHOOLS  IN  FARISt 
EcoLS  DBS  MiNKvaa'  or  satrt  ktienmc. 

The  course  of  study  is  entirely  gratuitous,  and  includes 
the  foltowinj;  subjeils  : — The  working  of  mines  ;  the 
nature  of  the  strata  and  their  principal  mineral  elements; 
the  art  of  assa}  inij  and  of  treating  minerals ;  the  elements 
(1  1:1  111;'.  r.Kitics ;  the  powers  of  resis'..ir.Lt  ;  and  tht-  i^encral 
ii.ilu:e  .~ind  mode  of  employment  of  riiaicials  used  in  the 
construction  and  -.v  T^.m^-of  mines,  workshops,  and  trans- 
port ways ;  book  keeping  by  double  entry ;  and 
mechanical  drawing. 

Diplomas  of  capacity  of  several  dejy  ee*  w  ill  be  granted 
to  the  pupils  on  the  completion  of  their  studies.  The 
conditions  of  admission  are  laid  d<nvn  in  a  programme  to 
be  obuined  at  the  oiEces  of  the  Minister  of  commerce  ; 
the  candidates  must  possess  a  knowledge  of  the  French 
language,  of  arithmetic,  i^cometry.  algebra,  rect.linear, 
trigonometry,  and  descriptive  geometry,  to  the  extent 
required  for  the  degree  of  bachelor  of  sciences;  of 
chemistry  to  the  sam«  extent,  metallurgical  chemisliy- 
excepted ;  a  good  knowledge  of  natural  philosopny;  and 
the  elements  of  linear  and  (rec-hand  drawing,  and 
pradical  geometry. 

The  candidate  must  be  not  under  1 6,  and  not  over  95 

years  of  ajje. 

.■\  New  School  is  bein'»  formed,  '.  I'.i.  li  v,  tonsivt  of 
four  sections:— I.  Mathematics;  2.  .il  IMiiiuiiophy 

and  Chemistn>' ;  3.  Natural  History  .iij  I  I'liysiology ; 
4.  Historical  Science  and  Philology;  to  whn.ii  may  be 
addi     hrr--, liter  .\  liltli   rftion  for  juridical  studies. 

Tlie  sites  Will  be  the  Amphitheatres  and  the  Labora- 
tories of  the  Government  Institutions;  the  Piv  lessors, 
those  of  the  College  of  France,  of  the  .Museum,  of  the 
Sorbonne,  ftc. 


IRELAND. 

DUBLIN.— TRINITY  COLLEGE. 

Pro/.-ssorcf  C!i  t,:r  !r.    -Dr  Apv^hn,  F.C.S. 

The  Lectures  v  ill  ^•  rur.:r:^<  •  n  Jnesdav,  November 
and,  at  a  o'clock,  atid  be  continued  each  Tuesday,  Thurs- 
day, and  Saturday. 


MISCELUNEOUS. 


Deatli  of   Pernor. — W'ith  re-rret  we  announcf  the 


dt 


Francois  Perso/,  On 


Li  t^ton  d  hi  nneur,  Profcsscur  au^ConstrV-itoirc  li'  .\:t^  et 
Metiers.  Diredeur  de  la  Condition  des  Soies  tt  dt^  L.nr  es 
rte  Paris.  Menilu'^  du  Conseil  dTlyr;iene  et  dc  Salubrite 
publique.  lit-  l  ur;  at  Paris  on  S.ntiirday  last.  September 
lath.  His  loss  vfill  be  mourned  by  a  large  chcle  of 
relatives  and  scientific  fHevda, 

Manufad\ure  of  Aniline  Dyes.—Meesrs.  Nicholaoo. 
Maule,  .nnd  Co.,  the  welLknoxvn  manufa«fturers  of  the 
aniline  dves,  have  relinquisSu  i!  busu.i  in  lavsiur  of 
.Messrs.  Brooke,  Simpson,  ii:iJ  Sj-ill^r,  .\s  jll  these 
i;entlemen  have  for  many  years  bt  i  :i  vMrui  ^u  c  wali  tNc 
business,  and  Mr.  Spiller  has  catritd  on  the  tij.uiijjer.5e at 
of  the  laboratory  since  the  introdudion  of  aniline  dyer, 
the  high  charnder  and  uniformity  in  strenr;».h  and  qtiality 
that  have  always  charadcrised  the  tiyvf.  the  U;e  firm 
will  doubtless  remain  unimpaired  under  the  management 
of  tbo  present  proprietors. 
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ACTION   OF   SODIUM   ON   I  OR.MIC  ETHER.' 

IJy  J.  ALFKED  WANKLYN, 
ProfeHor  of  Clwniiify  in  the  LoDdoB  loiUltttloa. 


Part  I. 

LHwro  and  Weidmanii  lone  ai;o  made  the  very  reaiark- 

;il)K:  observation  that  c.irbonic  oxide  is  evolved  when 
boJiuin  is  placed  in  contact  with  toniiic  t-thrr. 

On  icl'ciim  ;  Id  thu  cvlcUciu  i;icin(j;r  thtsc  i.heini<>ts, 
which  14  10  be  found  in  the  Journal  Ji'ir  Vraki'tuhc 
C hemic  Band.  XX.,  the  foUowing  ptiticulars  may 

be  read : — 

Sodium  placed  in  formiatc  of  ethyl  evolves  a  fjas  which 
is  given  off  from  the  whole  body  of  the  liquid,  and  not 
from  the  surface  of  the  sodium  alone.  The  gas  was  sub- 
jeded  to  analysis  bv  being  explpded  with  excesa  af  oxygen, 
the  coatra^on  and  the  carbonic  add  which  resulted  from 
the  combustion  being  mcatuied.  The  numerical  data 
Iherebjp  obtained  were  accurately  those  required  by  pure 
carbonic  oxide. 

It  was  likewise  shown  that  there  is  produced  alcohol 
;uiJ  Llliyl.itc  of  so<]a.  In  rtvicwin^  their  c\)^ci iuH:nls, 
I.'>\vi;_;  and  \\'L-ii!m4!in  rclUaiktd  that  suJium  seemed  to 
i  xcrtisL-  a  kind  of  catalytic  action  on  formic  ether,  and  to 
induce  a  »pl;tting  up  into  carbonic  oxide  and  alcohol. 

Fc.-miaiL  1  I  KiUyl.  Alcubol. 

C^lhOi    »    Q1H6O  +  CO. 
Smcb,  th«a,  w«a  the  atat*  in  wb^  the  iMcuch  of  L«wig 
and  Wcidmaitn  Mt  tUa  nMteu 

It  win  be  apparent  on  refleAion  that  the  formation  of 
tltc  ethylate  of  soda  remained  to  be  explained,  and  that 
the  existence  of  alcohol  in  presence  of  met.illic  sodium, 
wilhnut  the  in.(.urtLTiLC  <jf  de(.(jin;uj>iiujn  into  ethylate  of 
bv'd.i  -ind  fici-  h\i.lro|^t'ii,  was  in>;hly  rciii,iik,ible. 

L"\vi;^  and  Wcidmann  also  observed  the  formation  of 
traces  of  lairy  m.uter,  but  this  was  evidently  an  extremely 
minute  by-produrt.  They  also  tjbserved  formiate  of  soda 
in  the  ultimate  produ<^,  but  inasmuch  as  ethylate  of  soda 
will  readt  on  formic  ether  in  presence  of  water  in  the  well 
known  manner,  ro  as  to  give  alcohol  and  formiate  of  soda, 
the  finding  of  formiatc  of  soda,  after  treatment  of  the  mass 
with  water,  is  quite  intelligible,  and  needs  no  further 
comment. 

As  has  fast  been  nmaiked,  die  difficulty  was  how  the 
gaa  eould  be  pure  earbonie  oiride,  and  yet  that  alcohol  and 
metallic  sodium  should  be  in  contafi. 

In  recent  times  E.  Orciner  has  inveati(;ated  this  reaAion, 

and  disjviscd  of  this  difiiLiiUy  in  a  very  simple  niannt  r  - 
vu.,  by  denying  the  lad.  According  to  E.  GrtinLr 
(TrtAr*.v/<i  riiht  ior  1IS66,  p.  300),  in  additiun  to  iht;  jirodiK'ts 
described  by  Luwig  and  Weidmaiw,  there  is  also  free 
hyaru>;en,  aa  a  praduA  of  the  adion  of  sodium  on  fonnic 
ether. 

I  have  also  worked  on  this  stibjed  quite  recently.  The 
results  of  my  investigation  are  in  accordance  with  those 
of  L'iwig  and  W'cidmann,  and  in  contradiAion  of  those 
of  Greincr,   The  following  experiment  may  be  cited 

Into  a  tube  of  about  15  CO.  capacity,  ckMd  at  one  end 
nnd  provided  with  a  patfwatcd  cork  and  bent  ddiveiy  tube 
nt  the  other  end,  there  was  put  2-3  grammes  of  formic 
fither  and  -itSs  gramme  of  sodium.  The  gas  which 
resulted  was  coTlefted  over  water,  and  after  remaining  in 
tont.lift  w:th  it  fui  ionic  litmrs,  w.is  irc.itcd  witii  a  solu- 
fioa  of  &ubcl)lo(tde  of  cupper  m  iiydrochloric  ,icid.  I  ht' 
yas  was  colkftcd  in  fraflions.    The  first  fractum  siiouid 

*  OrigiaBt  cQiamenifSttfla  fima  tk$  mihsr. 


contain  tin-  .lir  ()ri<;inally  present  in  tlie  tube  in  uliji.li  the 
experiment  was  made,  and  all  the  fractions  would  be 
necessarily  slightly  contaminated  with  air  derived  from 
the  water  over  which  they  were  collcded. 

I8t  fraction,  130  c.c,  contained  in  c.c. of  carbonicOKlde 

and  19  c.c.  of  rc^^idual  air,  &c. 
and  fradlun.  100  c.c,  contained  95  c.c.  of  earbooic 

oxide  and  3  c.c.  of  residual  air,  &Ci 
3rd  frn(^ion,  100  C.C,  contained  97-5  c.c.  of  carbonic 
0xi;!i-,  .in.l  2-5  C.C.  of  rcsidu.Tl  air,  &c. 

The  lube  havin;^  been  uncorked  (by  which  means  a  little 
air  L-ntLTL-di.  a  link-  frush  fonnic  ether  was  poured  into  it, 
and  the  ga^a  collected  as  before  ; — 

100  c.c.  contained  g/Tf  ct.  «f  carbonic  oaidn  and  7*5 
c.c.  of  air,  &c. 

It  will  be  seen  that,  allowing  for  the  15  c.c.  of  air 
originally  included  in  the  tube,  and  for  the  small  quanti- 
ties  of  air  derived  from  tlie  water  of  the  pneumatic  trough, 
the  gas  must  been  pure  carbonic  mude.  No  hydrogen* 
therefbiK,  reralts  from  the  adion  of  sodium  on  fonnic 
etiwr. 

In  other  experiments  a  much  larger  proportion  of 
sodium  was  employed,  and  still  the  gas  consisted  of  almost 

pure  carbonic  oxide. 

The  m-xt  p'liiit  v.I.ilIi  was  made  iht-  (itijucl  of  r\pcri- 
mental  eiicjuiry  was  the  quantitative  rtlaliun  between  the 
sodium  consumed  and  the  t;irbnr.ic  oxide  generated. 

From  o-!!S3  <;r.-inime  of  sodium  and  an  excess  of 
formic  ether,  4J0  t.e.  oi  ',^as  (nioistl  at  770  ni.in.  pressure 
and  ii>  C.  were  obtained.  1  his  equals  ^gi  z  c.c.  (dry)  at 
jGo  ni.m.  pressure  and  o"  C.;an>i  correcting  for  15-' c.c. 
of  air,  equals  376  2  ex.,  or  0  472  gramme  of  carbonic 
oxide. 

Therefore,  one  equivalent  of  sodium  has  liberated  more 
than  three  molecules  of  carbonic  oxide.  In  point  of  fad 
the  a&ioa  of  the  sodium  upon  liimnic  ether  belongs  to  the 
class  of  reaaions  which  uied  to  be  called  catalytic,  asmal, 
quantity  of  sodium  a^iiv  *s  >t  ^^ere  by  ita  mere  presenccl 
and  efTe<!ling  an  indefinite  quantity  of  decomposition  of 
i\>ruiic  ether  into  alcohol  and  carbonic  oxide. 

I  ha\e  also  established,  experimentally,  that  ethylate 
of  soda  ulone  is  capable  of  restd\in<;  K>rniie  ctlitr  into 
carbonic  uxide  -md  alcohol,  i  dist-oKed  a  little  sodium 
in  alcohol  uf  96  per  cent,  and  tlicn  added  fi-imic  etlier  to 
the  ethylate  of  s<)da.  and  warmed  gently  ;  .1  cupious 
evolution  of  eaibcnic  oxidc  took  place. 

Experiments  on  the  action  of  sodium  on  mixtures  of 
alcohol  and  formic  ether,  have  also  shown  that  the 
presence  of  formic  ether  hinders  the  evolution  of  hydrogen. 

I-'rom  the  e  x  peri  mental  faAs  which  have  been  ascertained, 
it  is  plain  that  theTe  must  be  two  statjes  in  the  action  of 
sodium  on  formic  ether  ;  the  first  sta^c  1:1  wliich  ethylate 
of  soda  is  prodnoed,  and  the  second  stage  in  which 
ethylate  of  soda  decomposes  Cmrmle  ether  into  carbonic 
oxide  and  alcohol. 

If  the  aaion  of  sodium  on  formic  ether  be  analogous  to 
that  un  acetic  ether,'  the  first  statue  of  the  readion  ought 
to  consist  in  the  foimaiion  uf  sudium-tri-formyl  and 
ethylate  of  soda,  thus 

Uoiii um  triformyl. 

3c,Hj|°+''»*"'(CUO)jj  +?Na  Im- 
probably sodium-tri  formyl  splits  up  into  ncthylaM  of 
soda  and  carbonic  oxide,  thus  : — 

(CHOh>_,C04-C"jlO; 

And  probably  the  .idion  of  nascent  hydrogen  on  formy; 
ether  is  the  foiUowing 

Metbylic  l^tbyUc 

Alconol.  Alcohol. 

but  relative  to  this  subject  1  exped  to  have  experimental 
data  shonly. 

SceCiunacAt  lfBvs,Tgl*itiiiiiP>a«> 
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But,  whatever  be  U)C  exaA  history  of  the  ethylate  of  Koda 
(whether  or  not  it  be  the  complementary  produA  tosodium- 
tri'forRiyli  as  given  in  the  above  equation),  there  can  be  no 
doubt  that  the  gieater  portion  of  the  carbonic  oxide 
cvoWed  in  the  experiment  above  deecribed  owed  its 
produAioo  to  the  adion  of  ethylate  of  soda  on  fonnic 
ettier. 

IkmIsIl'^t  showed  some  years  apo — and  in  1864  I  directed 
the  attcMtion  of  chemists  to  the  importance  of  his  observa- 
tion tV1.1t  flhvlatc  of  irn'.ri  rfocs  not  renct  upon  tlie  ethers 
tif  thr  r.mv  and  aromatic  .icifk.  in  the  m;inncr  uhich  it 
reaiits  on  iodide  of  ethyl.  W  ith  ;u  etit  ether,  for  instnncr, 
it  torn>8 a  (Unible compound,  .ind  doe-'  not  yield  An\'  eonmion 
ether  and  acetate  of  jod.i.  wl.ilst,  as  is  well  known,  it 
forms  common  ether  and  iodide  of  sodium  when  it  is 
treated  with  iodide  of  ethyl. 

In  my  paper  "  On  the  Adion  of  Sodium  on  Valerianate 
of  Ethyl,"  published  in  the  yournal  0/  the  Chemical  Society 
for  1864,  and  in  another  paper  "  On  the  Nature  of  the 
Compound  Btben,"  published  also  about  the  same  date, 
ray  views  on  this  subjeA  are  developed.  Acetic  ether  is 
ethylate  of  acetyl,  and  when  it  reafts.  splits  up  into  ethyl* 
oxide  and  acetyl.  Aeetk  ether  and  ethylate  of  soda  can 
only  reproduce  themselves  by  reading  on  one  another:— 

C^HjO),  Na) 
'     CaHjO  , +CiHjO,  " 

Nal  ,  CiH.O) 

""cjijO ;  ■^c.HjO/ 

When  sodium  has  exchanged  places  with  acetyl,  the 
re<iult  is  ethylate  of  aoda  and  acctk  clher,  aa  at  the 

beginning:. 

In  a  pap^''  presented  by  me  to  the  Chemical  Sodety  at 
the  end  of  1864,  and  suppresaed  by  the  Council,  I  pointed 
ont  that  Ettltng'a  strange  bat  well  kaown  produaion  of 
carbonic  ether  and  caibcmie  oxide  from  oxalic  ether  and 
sodium,  admitted  of  explanation,  on  the  principles  which 
I  enunciated  at  that  time;  and  having  never  experinicntei! 
on  the  subjed;,  I  predic'ted  that  ethylate  of  soda  and 
oxalic  ether  ■.eoei  i  f,'ive  c.irhon.e  ox:(!e  and  carbonate  of 
ethyl.  Mr.  Diitin.ir,  who  w,is  in  utter  ijjnorancc  of  my 
views  on  this  Mibieit,  li;«s  reeeiitly  venlicd  this  prcdiftion. 
AccorHins  to  recent  experiments  of  Mr.  Dittmar's,  oxalic 
ether  is  resolved  hy  ethylate  of  aoda  into  carboBic  ether 
and  carbonic  oxide. 

The  following;  explanation  of  the  change  occuia  in  my 
aappressed  paper:— 

'  Na     )    ^S^x  ) 

=  C:fI-,()     rC04  2p  „  f.\ 
C,H=()J  CjHjO/ 

Sodium  and  oxalvl  are  exchangeable.  Osalyl  breaks 
up  whilst  on  the  journfly  into  carbonyl  and  carbonic 
oxide. 

The  caae  of  ethylate  <rf  sdda  and  formic  ether  is  parallel 
with  the  case  of  ethylate  of  soda  and  oxalic  ether. 
Formyl,  on  the  journey,  breaks  up  into  hydrogen  and 
carbonic  oxide  :— 

Na    )  „  .  CUH) 

H 
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»0  4.Na  1 
■C^H,;*'  +CaH,/ 


5) 

0-t-CO. 


8ii««inie  A«id  from  Chlorpropionic  Acid..— A.  Eller 
and  H.  Widwlbaus.  Succmic  acid  as  obtained  from 
chlnrpropionie  acid  by  the aAioa of  potaasic  eyanide.  fuses 
at  129-5'.  dissolves  is  five  parts  of  water  at  the  ordinary 
temperature,  and  its  potassic  salt  gives  no  preciptitate  i 
with  ferric  chloride.  The  silver  sail  darliens  slightly  on  [ 
drying.— <i»rMfJ«*.  Chm,  (its.  Berlin,  iSfi^,  98.)  | 


RESEAKCHE8  ON  EL8CTK0-DIBP0SITI0N. 
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The  oripinnl  form  of  this  memoir  was  tl.iiolat.  .iiiupurll 
treatise  s.ihmitted  to  the  faculty  of  sciences  of  the 
University  of  I  trecht,  in  order  to  obtain  the  degree  of 
doctor  of  physic  and  mathematics.  A  large  number  of 
organic  and  inorganic  compounds  are  carefully  considered 
by  the  author  with  regard  to  the  phenomena  presented  by 
them  on  subjeaion  to  the  decomposing  adion  of  a 
galvanic  current.  We  refer  to  the  original  work  those 
who  wish  for  a  detailed  acoonat  of  the  espeiimeata,  eon* 
tenting  ouiselvee  here  with  giving  a  tunnary  of  tha 
adlunl  results  of  the  author's  labours  : — 

Section  i. —  ist.  Hydrogen  evolved  by  theaAion  of  zinc 
or  iron  upon  dilute  sulphuric  acid  will  not  reduce  a 
solution  of  sulphate  of  silver,  but  will  reduce  a  solution 
of  nitrate  of  silver. 

2nd.  It  is  the  same  with  hydrogen  produced  by  the  de> 
composition  of  steam  bv  iron  rendered  incandescent ;  it 
reduces  the  solution  of  the  oitiale,  but  not  that  of  the 
sulphate  of  silver. 

3rd.  Hydrogen  evolved  at  a  platinum  eadwde.  in  Um 
elearolysis  or  dilute  sulphuric  acid,  behavea  In  the  ssbm 

m.mncr  ;  it  reduces  the  SOltttiOB  Of  nitrate.  Mid  DOt  that 

of  suljjhate  of  silver. 

4th.  Hydrogen  colleclctl  at  a  platinum  cathode,  when, 
according  to  Osanti's  dircftion,  an  aqueous  solution  of 
recently  distilled  sulphuric  acid  is  subjedlcd  to  eleArolysis, 
gives  rise,  it  is  true,  in  a  solution  of  sulphate  of  silver, 
to  .in  abund.mt  black  deposit,  but  that  deposit  consists 
only  of  sulphide  of  silver  and  not  of  metallic  silver. 

Sth.  Hydrogen  evolved  in  the  cledrolysis  of  dilute 
sulphuric  acid,  a  eharcaal  cathode  being  used,  is  also 
incapable  of  reducing  a  solution  of  sulphate  of  silver. 

6th.  Hydrogen  obtained  by  electrolysis  does  not  differ 
from  ordinary  hydrogen  in  its  behaviour  towards  silver 
salts. 

Section  1. — A  platinum  cathode  which,  after  having 
served  to  effect  the  eledrolysis  of  dilute  stilphuric  acid,  is 
instantly  plun<^ed  into  a  solution  of  sulphate  of  silver,  wiU 
sometimes  reduce  it,  but  more  commonly  fails. 

SeetioH  3. — The  combination  which  freauently  occurs 
between  hydrogen  separated  by  cieArolysis  and  tbs 
negative  eledrode  only  takes  place  when  the  cltAiode  is 
of  platinum. 

StilioH  ^. —  ist.  When  nitric  acid  does  not  liberate  any 
gas  at  the  surface  of  a  negative  electrode  of  charcoal  or 
platinum,  the  acid  is  reduced  to  the  state  of  ammonia. 

2nd.  In  the  eleArolysis  of  concentrated  nitric  acid  the 
same  current  will  not  absolutely  disengage  any  gas  at  • 
platinum  or  charcoal  cathode ;  although  it  will  a^HU»t« 
a  small  quantity  at  a  cathode  of  Iran  wbieh  has  been 
rendered  passive. 

Sections. — ist.  If  in  the  ele^Vrolysis  of  nitric  acid,  an 
anode  of  platinum  >vite  and  a  cathode  of  silver  wire  be 
used,  and  after  bringing  them  just  into  contad  in  the 
centre  of  the  eletfrolyte,  then  separated,  the  anode 
assumes  a  dark  brown  colour  at  the  ]ilacc  touched  by  tlie 
cathode. 

2nd.  It  is  frequently  at  this  point  that  the  gaseoas 
evolution  begins,  which  rapidly  spreads  over  the  whole 
surface  of  the  anode,  generally  after  the  disappearance 
of  the  dark  brown  colour. 

3rd.  When  Once  an  anode  has  aC)}oired  the  property  of 
turning  brown  at  the  mouent  when  the  circuit  is  closed, 
it  retains  that  proper^  even  if  dm  eathode  be  wilhdiasea 
and  replaced  in  the  liquid  five  or  tlx  times  coaaectitivtilx. 

4th.  An  anode  of  platinum  wire,  after  being  brought  into 
contaA  with  a  cathode  of  silver  wire,  presents  the  same 
broNv  n  cotour  in  eoncenttated  aulphuric  acid  as  in  nitric 
acid. 

5th.  This  Itrawn  colouring  does  not  appear  in  led  finiiig 
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nitric  acid,  in  sulphates,  nitrates,  caustic  potash,  chlor- 
hydric  acid,  phosphoric  acid,  and  dilute  sulphuric  acid. 

If  the  galvanic  current  be  conduced  tbraagb  the 
medium  of  two  platinum  wire  eledlrodes  across  red  fuming 
nitric  acid,  no  gas  ia  at  fir&t  disengaged  at  either  ele^rodc, 
and  at  the  poaitive  pole  NO^  is  totally  changied  ioto  NOj 
by  oxidatioa.  At  the  negative  pole  NOj  ii  reduced  to  N  Hj 
during  the  whole  duration  of  ticdrolysis. 

Section  7. — ist.  Although  Davy  used  a  battery  of  200 
elements  to  liberate  the  potassium  contained  in  n^elted 
caustic  potash,  a  battery  of  six  elements  of  Bun&vn  is 
capable  of  producing  a  phenomenon  of  light  at  the  surface 
of  the  cathode,  also  due  in  all  probability  to  the  com- 
bustion of  the  potassium. 

and.  In  the  elisflrolysis  of  melted  cauatic  potash,  an 
anode  of  either  platinum,  ailver,  or  copper,  dUaolvea  in 
the  fuaed  alkali»and  the  above mmed metalt  tt«  depoaited 
on  ^  cathode. 

3id.  This  eleftroljr^  ia  accoiiipMiied  by  numerous 
aecondary  phenomena. 

.|th.  Even  without  eledlrolysis  silver  will  diiaolve  in 
large  cjuaulitics  in  melted  caustic  potash. 

S.  ctioH  8. — i»t.  The  eleftrolyaia  of  melted  caustic  soda 
manifests  phenomena  analogous  to  those  observed  in  the 
ele^rolysis  of  melted  caustic  potash. 

and.  When  the  ele^rolyaia  of  melted  alkaliet  occurs 
between  a  cathode  of  platinmn  wiivand  an  anode  of  aUver 
vrire,  a  coating  is  fenaed  apes  the  cathode,  composed  tm 
the  most  part  of  silver,  but  which  kttves,  upon  treatment 
with  nitnc  acid,  a  Hack  pulverdlent  reaidim  probably  of 
platinum. 

StctioH  Q. — In  the  ele<5hx>lysis  of  sulphate  of  soda 
between  two  platinam  eledrodes.  sodium  is  liberated  at 
the  negative  pole,  and  combines  with  the  platinum  of  the 
cathode. 

SteUm  10. — lit.  When  meTted  ehlotate  of  potash  is 

decomposed  between  a  platinum  anode  and  a  cathode 
of  platinum  or  copper,  potassium  is  separated  at  the 
negative  pole,  and  unites  with  the  platinum  or  copper  of 
the  cathode. 

2nd.  — In  thf  same  electrolysis  a  mixture  of  chlorine 
and  oxy;;en  takes  pl.ice  at  the  positive  pole;  the  ojcy(»en 
in  this  mixture  has  an  odour  of  phosphorus  and  \s  hen 
brought  into  conta^  with  water  gives  rise  to  thick  white 
vapours. 

Stttimt  ltd— tst.  When  concentrated  formic  acid  is 
decomposed  between  two  platinum  plates,  traversed  by 

the  current  of  six  elements  of  Bun*en.  a  mixture  of  two 
volumes  of  carbonic  acid  and  one  vuiuiv.c  of  oxygen 
separates  .';t  the  positive  pole. 

jnd.  When  concentrated  formic  acid  i.^  dccomposL-d 
Ijv  a  current  of  tlie  same  force,  but  between  two 
elctitrodes    of  pl.ntinum   wire,  the  mixture  evolved  at 

the  f  ositi'.e  pole  consists  of  foor  volomes of carboolc  acid 

and  one  volume  of  oxygen. 

Srd.  In  this  last  electrolysis,  the  gaseous  cation  takes  a 
lime  much  smaller  than  double  that  of  the  gaseous 
ani<Mi. 

Stction  12. — ist.  Accordingly  as  n  takes  a  j^reater  value 
in  the  general  formula,  i^nHnO^  of  fatty  acids,  these 
acids  are  more  and  oiOTe  imperfiA  candadkors  of  the 

galvanic  current. 

and.  Dihite  acetic  acid,  submitted  to  the  aAion  of  six 
elements  of  IJunsen,  evolves  pure  oxygen  at  the  platinum 
anode. 

3rd.  Concentrated  acetic  and  butyric  and  valerianic  acid 
will  condud  feebly  the  current  of  six  elements  of  Bunsen. 

.^th.  Palmitic  and  stearic  acids  in  the  melted  state 
isolate  perfedlly  the  cnncnt  of  a  battery  of  eight  dements 

of  Bunsen. 

Section  13. — tst.  Benzoic  acid,  Cj^HgO,},  in  a  fused 
state  will  not  coudnft  the  cnnent  of  eight  elements  of 

Bunsen. 

and.  Whan  an  aqueoua  solntion  of  benioic  acid,  sain- 


rated  in  the  cold,  is  decomposed  between  two  platinum 
eleetrode.-i  hy  the  cnrrpnt  of  six  elements  of  Bur.sen, 
oxy^'en  is  separated  at  the  positive  pole  and  ao eqtlivalent 
quantity  of  hydrogen  at  the  negative  pole. 

3rd.  It  is  very  probable  that  in  this  same  eledrolysis 
there  is  no  separation  of  benzoic  anhydride  at  the  positive 
pole. 

4th.  During  this  cleif^rolysis  it  sometimes  happens  that 
the  negative  eieiftrode  of  platinum  wire  is  covered  with 
a  blacK  coating  which  disappears  00  exposure  to  th« 
light. 

StilioH  14. —  ist.  In  the  eleclrolysis,  by  five  elements 
of  Bunsen,  of  a  saturated  aqueou.s  solution  of  cinuamic 
acid,  the  gaseous  cation  occupies  a  v  olume  eaaAly  equal  to 
three  times  that  of  the  gaseous  anion. 

2nd.  During  this  eleiilrulysis,  oxy^^en,  carbonic  acid, 
and  crystals  of  ciaoamic  acid  are  separated  at  the 
platinum  anode. 

Seclion  15.— ist.  In  the  elcftrolysii;  of  dilute  lactic  aciJ 
by  the  current  of  six  elements  of  Bunsen,  the  gaseous 
cation  takes  a  volume  seven  times  larger  than  that  of  the 
gaicous  anif»n. 

2nd.  This  <^aseaus  anion  contains  one  VOlumc  of 
carbonic  acid  to  four  volumes  of  oxygen. 

SmKm  16.  — tst.  In  the  elearolysis  of  a  Utumtcd 
aoueoos  solution  of  oxalic  acid  by  a  battery  of  six  elements 
of  Bunsen,  twice  as  mufth  gye  it  evolved  at  the  negative 
pole  as  at  the  positive. 

and.  Hie  gueooa  anion  letidting  from  this  eledkrolysis 
is  composed  of  two  volumes  of  carbonic  acid  and  one  of 
oxygen. 

SeclioH  17.  IS!.  In  ilie  electrolysis  of  a  saturated 
aqueous  solution  ol  tartaric  acid  by  a  battery  ut  seven 
elements  of  Bunsen,  hydrogen  is  separated  at  the  negative 
and  an  equivalent  quantity  of  oxygen  at  the  positive  pole. 

and.  During  this  eledrotysis  a  negative  cIccUode  of 
sheet  platinnni  is  sometimes  covered  by  a  blacit  coating, 
not  apparently  eotnble  in  any  acid,  but  which  decompoeea 
on  exposure  to  the  light. 

3rd.  This  coating  can  be  nothing  but  hydride  of 
platinum. 

Strdon  t8. —  ist.  The  gaseous  anion  libtiated  by 
electro!)  sis  of  a  combination  of  an  inorganic  base  with  an 
organic  acid,  commonly  dlHers  greatly  from  the  gaseous 
anion  separated  by  electrulyiiis  of  the  acid  forming  part  of 
that  combination,  and  employed  in  an  isolated  condition. 

2nd.  In  electrolysing  an  aqucnu.s  solution  of  formiale 
of  soda  (density  rig?)  pure  carbonic  acid  is  separated  at 
the  positive  pole  of  a  batteiy  of  six  elements  of  ilunsen's. 

3rd.  Ouriag  this  eledrolysis  a  lifdit  bvowalah  'nd  pre- 
cipitate is  formed  upon  each  of  the  two  platinum 

electrodes. 

SttSion  ig. —  ist.  In  the  electrolysis  by  the  current  of 
six  element!^  of  Hunscn    of  an  aqueous  solution  of 
valerianate  of  jtotash,  the  gaseous  anion  is  formed  of— 
SVQTC  volumes  of  carbonic  acid. 
Jl'dl  ..  butylene. 

971      „      „  oxygen. 

2nd.  In  the  elef^rolyse  of  melted  palmitatc  of  soda  by 
means  of  a  current  of  five  elements  of  Bunsen,  i;as  is 
evolved  at  each  of  the  platinum  clefttodes,  .and  it  the 
same  lime  the  platinum  of  the  ne<^ati\e  wire  combines 
with  sodium. 

3rd.  That  which  takes  place  in  the  eleciioiysisof  melted 
sulphate  of  soda,  in  that  of  melted  chlorate  of  potash,  and 
in  that  of  melted  palmitaic  of  soda,  is  also  the  same  in 
melted  sodic  soap ;  part  of  the  alkaline  metal  set  at  liberty 
at  the  negative  pole  unites  with  the  cathode  of  platinum 
wire. 

4th.  Melted  axunge  and  grease  will  perfeAiy  isolate 
the  current  of  a  battery  of  ten  elements  of  Bunsen. 

Section  20.— ist.  In  the  eleiftrolysis  by  a  battery  of 
from  five  to  eight  elements  of  Bunsen,  of  a  saturated 
neutral  scdntion  of  benxoate  of  potash,  ''^ig^iilg^^y^Q 
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oxygen  are  tepaiated  at  the  potftive,  and  bvdrogen  at  the  ! 
iie||^iti¥a|Mrte. 

3nd.  Tlie  volame  of  oxygen  evolved  in  this  cIcArolv^ts  i 
is  rather  lesi  than  half  the  bulk  of  hydrogen  which  is  f 

liberated. 

3rd.  After  forty-ciKht  hours' ciL'dirolysis  the  bcnzoatc  of 
potash  assumes  a  ycllovisli  brwwn  colour  ul  the  posili\  c 
platinum  cicc'irode. 

Stetioit  21. — 1st.  A  saturaleU  atjtieous  sotuticn  of 
cinnamate  of  soda  decomposes,  under  the  influence  of  the 
current  of  five  elcmente  of  Bunsen,  into  cinnamic  acid, 
OXygeo,  and  hydrogeni 

snd.  Pact  of  the  cinnamic  add  fCfiaRitcd  in  this 
eledfolyeie  ii  transformed  by  the  liherated  oxygen  into 
oil  of  bitter  almonds  and  carbonic  ncid. 

^rd.  In  the  eledirolysis  of  atjueous  solutions  of  several 
.-icnis  and  (if  tlie  salts  of  these  acids,  it  ii,it  t!u-  anhy- 
thidc  of  tlic  acid  which  is  liberated,  but  thu  ;uiJ  iiself. 

Sfclion  22. —  1st.  The  f^asfovjs  anion  nf  a  concentrated 
aqueons  solution  of  ladlatc  of  potash,  docs  not  nearly  take 
haif  tbe  volume  of  the  gnseoni  cation  ;  it  is  compoied, 
when  a  euttent  of  six  elements  of  Bunsen  are  used,  of 
ei|^ty*six  volumes  of  carbonic  acid  and  four  vohimes  of 
oxygen. 

and.  During  the  elcArolysis  of  laAAle  of  potash,  a 
formation  occurs  of  .Tlcfeliydfc  resin. 

Siciion  23. — 1st.  In  the  eledlrolysis  of  a  saturated 
solmiiin  of  iii.il. itc  uf  piftasii  by  .1  ciiru-nt  of  ti\c  f I (.- nK- ats 
of  liiinscn.  the  K'-''"t>u«  anion  occupies  a  volume  equal 
to  lihs  of  till.'  vohime  of  the  gaseous  cation. 

and.  33"5  voluiaes  of  the  gaseous  anion  are  conpo'sed 
of  thirty-two  volumes  of  carbonic  acid,  and  i  5 \  <dnn-,e8 
of  a  gas,  which,  on  lightin);,  burns  clearly  and  brilliantly. 

3rd.  In  this  elcdrolysis  there  is  separated  at  the 
poflitivepole,  in  addition  to  malic  add,  a  volatile  acid. 

4th.  llie  solution  of  malate  of  potMh  asMMncSt  at  the 
platinum  anode  daring  eleAro^is,  a  li|^t  yellow  odotir, 
and  at  the  end  of  eight  day*  turns  to  reddish  brown 
without  new  adion  from  the  curn-nt. 

Srclion  24. —  1st.  Eau  tuerfe  a  I'.riisitv  nf  \  i\  offrrs 
to  tin-  Lurrvnt  of  a  liattt  ry  of  fuur  (.IcnKtus  of  liiiritL-n,  .1 
de{;ree  of  cotiJiiCtibLlity  about  thirty-nine  times  less  than 
that  of  siilphin ic  :icid  124  in  density. 

2nd.  Accordins  as  the  density  oi  xjtMeautucrft  increases 
from  I,  its  conmding  power  lirst  angmenia  and  after 
wards  decreases.  \ 

3rd.    In  the  ele<flrolysis  of  enu  sturfe  between  two  i 
eli^rodea  of  platinum  wire,  tbe  relation  hctiveefl  the 
volame  of  the  gaseous  cation  and  that  of  the  gaseous  < 
anion  appiuacbn  nearer  and  ncaier  to  a,  aceoiding  aa  the 
intensity  of  the  current  increases. 

4th.  The  mixture  of  gaseous  ion<;  does  not  contain 
carbonic  acid  during  the  first  mumcnts  after  the  com- 
meiKctiicnt  of  the  ete^holysis,  but  after  fbrty^eight  boars 

it  cuntains  0  0  p.c. 

5th.  Eau  incri\-  traversed  by  a  current  of  six  elements 
of  Hunsrn,  c(>n(hioii.d  by  two  fU'dtrodes  of  platinum  wire, 
turns  acid,  aciiuircs  stnm^'  reducing  pnqieiticif  and  is 
precipitated  by  acetate  of  lead. 

7th.  By  prolongin<;  the  elcdrolyseof  MW  mem  the  acid 
at  lirst  formed,  is  in  its  turn  decomposed  and  oxidised. 

Hih.  When  the  current  of  seven  elements  of  liunsen  is 
conducted  between  n  cathode  of  platinum  wire  and  an 
anode  uf  iron  wire,  (^as  is  evolved  at  the  cathode  only; 
while  at  the  anode  a  green  iiaky.body  ia  separated,  which 
in  the  places  which  come  in  contaA  witn  the  air,  de- 
comaoaes  into  a  weak  acid  and  into  hydrate  of  iron. 

Qtn.  A  copper  anode  also  disengages  no  gas  in  the 
ele^trolv  sis  of       ■^u.ri'e,  bot  Separates  an  unstable 

greenisti  bl'.ie  sabslance. 

lotb.  .■X  zinc  anode  when  employeri  in  the  clcs.'"trf)IvsiB 
of  (.)!!  suit't-  bluoiius  covered  with  a  flaky  white 
substance  which,  w  hen  washcd  aad  dflcdi  IS  fouod  tO  be 
hydrate  of  oxide  of  zinc. 

Stffhm  ss^itt.  In  aqucoM  totittiou  of  ttaidir 


dextrine,  and  gam  arabie,  an  anode  of  iron  wire  is  also 

cowred  with  a  preen  and  fl.iky  'alt  of  ;  Totoxltle  of  iron, 
whose  base,  influenced  by  the  ox\j;en  ;;i  tiscair,  .tb.mt'.ons 
tlu-  I  III  .ind  change*  to  peroxide  of  iron. 

ind.  As  Ion;;  as  the  green  Rubstance  ft)inu-d  i:i  a 
solution  of  starch  remains  i-naltereJ.  the  solution  will 
not  reduce  the  test  lnjuiU  01  the  saccharine  matter ;  but  it 
will  perforin  the  redudion  as  sooo  as  the  green  aobstance 
has  as:iumcd  a  red  colour. 

3rd.  A  Noluiiun  uf  starch  conducing  the  current  <tf  sin 
elements  of  Bunsen  iMtween  two  ekU&rodea  of  nlalinaBi 
wire,  gives  a  neutral  feadUon  even  after  live  oays,  and 
dues  not  change  into  sagar. 

4th.  Collodion  conduAs  the  current  of  eight  elements 
of  Bunsen  very  badlvj  bat,  nevettfaeleas,  yields  a  imall 
quantity  of  gas  at  the  cathode  when  the  two  cleAfodea 
are  brougfat  close  to  one  another. 

5th.  In  this  eletflrolysis  a  platinum  anode  is  covered 
with  a  gelatinous,  colourles.s.  and  transparant  substance, 
which,  on  being  dried  and  burnt,  burns  with  rapidity  and 
deflagratioo  in  tbe  same  manner  as  gun  cotton. 


OM  FOOD.* 
iiy  UB.  LCTHEBV.  M.A..  M.B.,  &c. 
(Conlinitsd  Irom  p«£«8i.) 

VatktiiHtf  Food'-tluir  ChtmUal  ComfotitiM  and  tiiUri- 

Animal  Foods. — First  on  the  list  of  these  is  miik.  a 
liquid  which  contains  all  the  elements  of  food  required  by 
the  very  young,  and  is  therefore  regarded  as  die  type  or 
standard  of  Coad. 

In  some  conntrieSi  as  Switacrtand,  It  is  tbe  chief  diet  of 
the  peasantry ;  and  everywhere,  if  easily  obtained,  it  is 
largely  consumed.  76  per  cent  of  the  labouring  classes  of 
England  make  use  of  it  ;  ."^  i  per  eini  take  it  ah  b'.iiter- 
milk,  and  53  per  cent  as  •  kiiiimcd  nn'ik.  In  Wales,  the 
.iveia;^e  consiin'.plinri  of  it  bv  farm  l.iliourers  i-s  .;  ^  pints 
ptj  ud;.ik  weekly  bouth  \V;ilts  a\Lr.if;in^  only  j  pintti, 
while  in  North  Wales  it  is  7J.  In  Sloi  land  the  consump- 
tion aKKjnt;  the  labouring  clasMfs  is  still  larger,  tor  it 
aninai.ts  to  6J  pints  per  head  weekly,  and  in  Ireland  it 
reaches  bi  p  nts.  Those  who  take  least  of  it  are  the  poor 
in-door  o]  (  r.aivesof  London  ;  the  weavers  of  Spitalficlds, 
for  examj  !r,  use  tinly  about  7'6  07s.  per  head  weekly,  and 
tho'  L-  of  I'ethnal  Green  only  a  fraiflion  above  tj  o/s.  per 
head.  When  examined  under  the  microscope,  milk  is 
found  to  consist  of  myriads  of  little  globules  nf  butter 

floating  in  a  clear  liquid.  On  standing  for  a  few  hows 
the  oily  particles  tise  to  tbe  surface  and  form  a  cream, 
tbe  proportion  of  which  is  the  test  of  quality.  Cow's  milk 
is  heavier  than  water  in  the  proportion  of^ from  t.ojo  or 

l,032to  1,000.  Asses' milk  is  the  IiL;blist.  f<it  its  j;:.i\ity  i^i 
only  about  i.oig;  then  comes  human  milk,  1,020;  and, 
lastly,  goat  am!  ewes' milk,  which  ia  tbe  heaviest  of  all. 
from  1,033  to  1,042. 

'1  he  quality  f>f  milk  varies  w  ith  the  breed  of  the  cow, 
tbe  nature  of  its  fix  il,  and  llie  tiir.e  of  milfem«t.  f'>r  afternoon 
milk  is  ah\:a-:i  rtiher  than  inornin::.  and  the  last  drawn 
than  the  first.  Takin  g,  however,  the  average  of  a  large 
number  of  samples,  it  n  ay  be  said  that  cows'  milk  con- 
tains 14  per  cent  of  solid  matter,  4*1  of  which  are  casein, 
3-2  sugar,  3*9  batter,  and  0-8  saline  matter.  Tbereiations 
of  nitrogenous  to  the  carbonaceous  is  t  to  l-i;  but  as  fat 
is  2{  times  more powerfol than  slatcb,  tbe  relation  maybe 
said  to  be  as  I  to  3^ 

When  milk  is  heated  to  the  boiling  tcmperatnre,  the 
casein  is  coagulated  to  some  extent ;  and  if  the  milk  has 
stood  before  it  is  heated,  mo  that  the  cream  may  rise,  the 
coa^'uium  ineludcK  li  .  ^  n  nn,  aod  asakcs  tlM  tl^-^fl^Hd 
Devonshire  or  clotted  cream. 

*  TbsCsater  LedtBWStdsMTendhslbts  the  Sedeiyef  Alts. 
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Acids  alto  codgalate  tlw  cawiiit  and  prodace  ■  cuid,  as 
ia  the  naking  of  chaeie  and  eurdt  and  whey. 

Cream  is  rich  in  butter,  as  will  be  seen  by  reference  to 
table  No.  3.  It  contains  34  per  cent  of  solid  matter,  267 
of  which  are  buttiT,  and  its  gravity  is  about  i.oh- 

Skim-milk  is  the  milk  from  which  tlic  crt-.-cn  lias  been 
removed.  It  contains  only  about  half  asnuKh  bi-.tttrasnew 
milk,  and  its  i^ravity  is  about  1.0J7.  In  all  otl-.tr  rt,--pfflH 
it  is  similar  to  new  niiik. 

ButUrmiik  is  the  residue  of  the  milk  of  cream  from 
which  the  butter  has  been  removed  by  churning.  It  is 
still  poorer  in  fat  than  skim-milk,  containing,  in  fa^only 
about  half  as  much.  Unices  it  is  very  fresh,  it  isgoierally 
a  little  acid,  and  frequently  the  acidiQr  has  SMM  so  far  aa 
to  set  tlie  milk  into  a  kind  of  jelly. 

TlaewlwyofniUk  is  tlie  onalescsnt  iiqwir  fiom  which 
tha  catd  Ims  bsen  removed  In  makitig  cheese.  Although 
not  highly  nutritious,  it  still  holds  a  little  casein  in  solution, 
ns  weFl  as  the  sugar  and  saline  matter  of  the  milk.  It 
is  rarely  used  as  food  hv  the  [mor,  but  i^  '^ivi-n  to  pif:«:. 
In  Ssvitzerlnnd,  however,  it  is  considered  to  li.u  e  nic  lK  inal 
virtues,  especially  fur  the  cnro  of  chronic  disnrdei^  of  thi- 
abdominal  organs,  and  the  treritmrnt,  which  is  some^li.it 
f.^shionable,  f^oes  by  the  name  of  cure  pilit  hiit.  There 
ifi  a  popular  notion  that  the  whey  of  milk  is  sudorific, 
and  hence  we  have  our  wine  whey,  cream  of  tartar  whey, 
alum  whey,  tamarind  whey,  &c.,  when  the  milk  has  been 
curdled  by  these  several  substances. 

Chetst  is  tbe  coagulated  fwodud  of  milk*  obtained  by 
the  addition  of  rennet  or  «  little  vln^ar.  When  cream  is 
coagnlated  it  makes  neaai  chsoiei  wnieh  will  hardly  bear 
keeping,  but  flMist  be  Mien  fiwu.  It  fiOBtains  about 
half  its  Weigbt  of  butter,  and  n  llfUi  of  It»  weight  only  of 
curd. 

When  cream  is  added  to  new  milk,  and  the  mixture  is 
curdled,  it  forms  verj-  rich  cheese,  as  double  Gloucesicr 
and  Stilton. 

When  new  milk  .ilone  is  used  the  cheese  is  less  rich, 
but  still  of  hi^h  quality,  as  Cheddar. 

When  an  eighth  or  a  tenth  of  the  cream  has  been 
taken  off,  it  produces  the  quality  of  cheese  which  is 
roost  sought  after,  as  single  Gloucester,  Chester,  Americm, 
&c. 

And  when  all  the  cieam  has  been  removed,  and  the 
akim-mtlk  is  curdled,  it  forms  the  poor  cheese  of  Holland, 
Fikaland;  SaHtalk,  Somersetshire,  and  South  W.ites. 

At  Sfst  every  variety  of  cheese  is  soft  and  com- 
paratively tasteless,  but  by  keepinr;  they  u;iderL:ii  change, 
and  develope  their  flavoiir.s,  w  hen  tliey  arc  said  tu  he  ripe. 

Analyses  of  two  of  the  most  important  of  them  nie 
shown  on  table  No.  3,  and  it  will  be  noticed  that  tiiey 
cont.iin  from  56  to  64  per  cent  of  solid  matter,  alwu 
half  of  which  is  curd.  In  «ikim-milk  chee«e  tl'.e  curd 
amounts  to  -h''*^  cent,  and  the  fat  to  only  \b :  wl-.erea.'i, 
in  Cheddar,  tbe  curd  ia  only  28-4  per  cent,  and  the  fat 


31-1.  In  natrittrc  power,  therefore,  especial^  in  nilio* 
Kenous,  matter,  cheese  ranks  high,  and  is  a  valiiable 

article  of  diet ;  but  there  is  a  limit  to  its  digestibility, 
and  hence  it  cannot  be  taken  in  larjje  quantity.  Con- 
siderin;'  Jts  price  alsu.  it  is  liiuily  so  prol'iiahle  as  m:;:iy 
other  looilh  i  akhough  wiii.ie  guud  bkim-nuik  cheese  can 
be  purchased  .it  from  2jd.  to  3d.  per  pound  it  forms,  in 
smn!)  quantities  at  a  time,  ,1  r^or>-\  .idjimrt  to  bread. 
Miat. — There  is  h.irdly  .i  class  of  iinii vi duals,  lunvevcr 

r  poor,  who  do  not  make  a  strong  effort  to  obtain  meat. 

i  It  would  seem,  therefore,  to  be  a  necessary  article  of  diet. 

'  In  this  metropolis  the  indoor  operatives  eat  it  to  the 
extent  of  I4'S  ozt.  per  aduU  weekly;  70  per  cent  of 
English  farm  labourers  consume  it,  and  to  the  extent  of 
r6  OSS.  per  man  weekly ;  60  per  cent  of  the  Scotch ;  30  of 
the  Welsh  ;  and  so  of  the  Irish.  The  Scotch,  probably, 
have  a  larger  allowance  than  the  En^ith,  considering 
that  braxy  mutton  is  the  perquisite  of  the  Scotch  labourer ; 
but  the  Welsh  have  only  an  average  amount  of  2{  028. 
pe  r  adult  weekly  ;  and  the  Irish  allowance  is  still  les*;. 

It  is  dillicult  to  obtain  accurate  returns  (>f  the-  quantity  of 
meal  consumed  in  London;  but  if  the  computation  of  Dr. 
Winter  bo  correct,  it  is  not  Jess  than  30}  o/s.  per  head 
weekly,  or  about  ^{  ozs.  per  day  for  every  man,  woman, 
and  child.  In  Paris,  according  to  M.  Armand  Husson, 
who  has  caieftllly  colle&ed  the  octroi  returns,  it  is  rather 
more  than  49  0x9.  per  head  weekly,  or  just  7  oxs.  a  day. 
We  are  not,  therefore,  such  larfs  meat-eMsn  as  tbe 
French. 

Butchers*  meat  diifefiB  vciy)iDaeh  in  nvtrilive  value 
according  to  the  jproportiom  of  fist  and  lean ;  and  there 
Is  a  strong  prejudice  in  finrourof  beef  as  the  strongest  land 

of  meat.  In  reality,  however,  the  lean  of  all  meat  is  of 
nearly  the  same  nutritive  power,  provided  it  is  digested  ; 
but  in  this  respect  there  are  lar^e  diflerences.  The  llavour 
also  varies  with  the  nature  of  t  lie  animal  and  with  its  mode  of 
feeding.  Pampas-pig,  and  indeed  most  wild  swine,  are 
horribly  rank,  but  by  proper  feeding;  they  become  delicious. 
In  store  animals,  the  proportion  of  lean  is  always  greater 
than  the  fat,  and  the  solid  matter  does  not  amount  to 
more  than  28  or  29  per  cent  ;  not  so,  however,  in  fat 
animals,  for  then  the  fat  is  largely  in  excess  of  the  lean, 
and  the  solid  matters  make  up  about  hstf  the  total  weight* 
The  tendency,  indeed,  of  tbe  fattening  process  is  to  snb- 
stitute  fat  for  water  In  the  carcass :  and  the  ouaUty  of  the 
meat  depends  on  the  intimate  intermixture  of  fat  with  the 
muscniar  tissue.  All  animals  are  not  alike  in  their  method 
of  di  pusit-ni;  fat,  for  some  put  it  upon  the  surface  of  the 
ln)dv,  and  others  accumulate  it  among  the  viscera.  The 
art  of  breeding  and  feeding  stock  is  to  r  v  crcome  both  of 
these  tt  nffencie<!,  and,  at  the  same  t;rri«;  to  produce  a  fat 

!  which  will  not  tiK-k  01  boil  .iw.tv  in  cooking.     Oily  fipods 

(  have  alway  s  a  tendency  to  make  soft  fat. 

The  average  proportions  of  fat  and  lean  in  theoilalaod 
carcases  of  animala  arc  shown  in  table  No.  VI. 


TABLE  VI.^PBRCENTAGB  PROPORTIONS  AND  NUTRITIVE  VALUB  OF  THE  CARCASS  AND 

OPFAL. 


Im  AN)VAt.. 

Carets*.  Offal. 

Half  fat  do.   —  — 

Fat  do.                    I*    <«  59'^  3^*5 

Fat  heifers   53-6  41-3 

Fat  calves    63*1  33-5 

Store  sheep   f;3'4  45'6 

Half  fat  do   59*0  40  5 

Tat  do.                                           —  — 

Vt  i  v  i.r.  do.                 «.  64'l  35*8 

Fat  lambs  — ^  — 

Store  pigs           .....  79*3  i8'8 

Fat  do  r  Ay4  i6-i 

of  all   S4'3 


Watbs. 
CtrcaM.  Oflil. 

608  — 
540  596 
45*6  52*8 


62- 3 
57-3 

39  7 
330 
48- 6 

553 
38-6 


649 
637 

552 

45- 1 
58-5 
679 

S94 


48-4  5S-8 


NlTKOOBNODS. 

Catcsss.  OAL 

180  — 
1 7 -8  20*6 

lyo  tri 


166 

i.vg 

gi 
io"9 
14*0 
10-$ 


171 

iS'o 
177 
i6-i 

lO  s 

IH9 

14*0 
J4'8 


i3's  sr* 


pAt. 


Salts. 


OAl. 

16*0 

5*2 

22*6 

"1 

4*> 

34*8 

4-6 

3*4 

1 6-6 

146 

45 

3'4 

238 

161 

4H 

22 

3«-3 

18-5 

4' I 

45"4 

26"4 

3"5 

4-3 

55*1 

345 

2>> 

3-6 

369 

20"X 

3-6 

2-5 

28- 1 

15*0 

-i-6 

31 

49-5 

22'8 

14 

30 

M'4 

37 

3*0 
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Dr.  LelJicby  on  Food. 


t  CniMtCAL  News, 

I     Sept.  23,  iSbi. 


No.  3  (p.  79)  exhibits  ".!)L>  |ii,>poiiion  of  the  principal 
nutrilivc  constituents  in  ordinary  joints  of  nic-ai.  Lean 
meat  is  evidently  deficient  of  carbonaceous  matter,  and 
this  in  best  suppikd  in  bread  or  potato ;  but  in  fat  meat) 
Lonsidering  that  the  nutritive  power  of  fat  is  twice  and  a 
half  as  great  as  that  of  starch  or  sugar,  the  carbonaceous 
matter  is  often  in  excess  of  the  right  proijortioa ;  it  is 
remarkably  so  in  porh.  which  will  buir  dilttUon  with  the 
flesh  of  raobit,  pouliry,  and  veal. 

The  amount  of  bone  in  meat  varies:  it  is  rarely  less 
than  8  per  tent.    In  the  neck  and  brisket  of  beef  it  is  about 

Ioperci'i\t,  ;inii  in  sliiiis  .-incl  Ic:;-;  nf  brcf  it  ainuunts  io 
one-third,  ur  l-sl:!  half  the  ii.<:,i\  v.L-iL;ht.  'Ihc  muil 
fconomical  |i.irt'-,  are  the  round  and  tl'.ick  tlank,  then  the 
brisket  and  stocking-piece,  and  lastly  the  leg.  In  the  case 
ofinuttt  n  and  pork,  thft  leg  is  most  profitable,  and  then 

thf  shoulder. 

}lvri,--jLr.h  ;s  l;,ardly  known  in  til's  country,  except  as 
canine  food  ;  but  on  the  Continent,  and  especially  in 
Germany.  Belgium,  and  Switserland,  it  is  ngttlaflyflold 
in  the  public  markets,  aud  is  considered  by  many  persons 
superior  to  beef.  Possibly  we  have  often  eaten  it  on  the 
Continent  without  knowing  A  eMteaubriand^  or 
douUe  beef-steak  of  Paris,  is  aaid  to  be  best  of  hone- 
flesh  i  and  no  diwbt  the  frequenters  of  the  nstaunaUt  of 
Paris  have  unwittin^dy  acquired  a  fondness  for  it,  and 
have  relished  it  as  good  beef.  A  story  is  told  by  a  writer 
in  the  Snlurdnv  Rtview  of  a  Frenchman  who  blandly 
remonstr,iu-[l  \',  ;tl'.  an  I' n^Ii'-'iinnn  fur  his  scorn  of  i'rcnch 
beef'  "  1  luivc,"  he  saiii,  ■■hti-n  tuo  times  in  lloglanti, 
but  I  n.iwre  find  the  bif  >:.ipiT;i,';ir  to  ours,  1  find  it  vary 
conveeiiicnt  that  they  bring  11  \  >)u  <  n  jittlc  pieces  of  stick, 
for  one  penny,  but  I  do  not  lind  the  Inf  supirieur." 
•'  Ci<K)d  heavens  I"  cried  the  Englishman,  red  with 
astonishment,  "  you  have  been  eating  cat's-meat."  To 
be  serious,  however,  I  do  not  see  why  the  flesh  of  healthy 
hofaes  should  not  be  used  as  human  food.  It  has, indeed, 
many  powerful  advocates,  among  whom  is  the  great 
naturalist,  GeofTroy  St.  Hilaire. 

VfMMon  and  the  dark  flesh  of  other  wild  animal*  diUera 
(torn  butchers*  meat  in  the  cjicnmitanGe  that  k  la  leaner, 
and  that  it  contains  more  blood;  but  its  nutritive  power, 
when  properly  cooked,  is  not  inferior  to  that  of  beef  or 
mutton,  and  it  is  always  more  digestiHi . 

The  offal  of  meat  constitutes  about  urn-  third  of  the 
entirL-  ^^■^.■;;^ht  of  I'nc  sl.Lii;^'h!i,Ti'!l  anin.Tl.  It  mnsiv.s  of 
the  biood.  the  hctd  and  cuntcnts.  tint  tunj^ue  und  bfain, 
the  heart  and  lungs,  the  aiitlominal  viscera — as  the 
diaphragm,  the  liver,  spleen,  nancrcub,  stnn.  ich,  intestines, 
and  rcprodudkivc  i  r^^.Liis^  the  feet,  tail,  and  skin.  In 
the  case  of  the  pig,  the  skin  and  head  are  parts  of  the 
carcass. 

Nearly  all  tl  ese,  when  properly  treated,  are  good  for 
food.  The  blood  of  the  pig  is  mixed  with  groats  and  fat, 
and  converted  into  black-pudding,  which  contains  about 
II  per  cent  of  nitrogenous  matter.  The  stomach  of  the 
bullock  is  cleaned  and  boiled  for  tripe,  which  contains  13 
per  cent  of  albanen  and  t6  of  fat.  The  heart,  lungs,  and 
pancreas,  whkh  constitute  about  7  per  ceitt  of  the  live 
weight  of  animals,  are  as  nutritious  as  lean  meat.  The 
head,  especially  of  the  ox,  makes  good  soup  ;  but  it 
requires  long  boiling  to  cxfrart  the  nutriment.  Botled 
for  eight  or  nine  lumr-;  it  will  yield  one-fourth  of  its  weight 
of  gelatine  ;  besides.  \s  !iich  an  ox-cheek  will  furnish  about 
4  lbs.  of  good  meat.  Hui'.uh  al>i)  tnntain  much  i.il  and 
nitrogenoi!«  rM.TffiT.   which  thev  give  up  when  broken 


small  ar.d  boiled 


my  tuHirs  ;  6  lbs.  of  bones  arc  i  qur 


to  I  lb.  oi  meat  for  niiioj^cn,  and  to  nearly  i  lbs.  of  meat 
for  carbon. 

Bacon  differs  from  fresh  meat  in  the  relativilv  large 
Wttount  of  fat  and  small  proportion  of  water.  It  is  an 
almost  universal  article  of  diet  afluag  the  labouring 
classes.  74  per  cent  of  farm  BCtvaMS  vie  it  to  the  extent 
of  ftom  I  lb.  to  2  lbs.  per  adtilt  weeaiil^*  00  per  cent  of 
the  Scotch  use  it,  and  40  per  cent  of  tbe  IrMi.  It  is  pre- 
ferred to  butchers'  neat  for  ntany  leMeas— «•  tint  it  goes 


further,  especially  with  children,  who  don  t  generally  like 
fat ;  it  has  more  relish ;  it  is  easily  cooked,  and  suffers 
less  waste  in  cooking ;  besides  which  it  is  easily  kept,  and 
is  always  handy.  Preference  is  nearly  always  given  to 
the  English  bacon,  notwithstanding  that  it  is  double  the 
price  of  American,  for  the  flavour  is  better,  and  it  does 
not  boil  away  in  cooking.  No  doubt  the  inferiority  of 
American  bacon  is  due  to  Uie  method  of  feeding  the  pig*, 
for  they  run  wild  and  eat  large  quantities  of  aeoffiis  and 
oily  nuts.  Good  bacon  should  not  loSO  moie  tbSB  £rom 
10  to  15  JILT  cent  in  cooking. 

The  nutritive  value  of  both  (;reen  and  diied  b.icon  are 
shown  in  tables  No.  3  and  No,  4.  Their  peculiarity  is 
the  large  amount  of  carbonaceous  matter  they  contain  as 
compared  with  nitrogenous.  Calculated  as  starch,  it  is  as 
20  or  24  to  I.  lic:icc  it  is  that  it  will  improve  the  v.ilue  of 
substances  licli  in  iiilro^'cn,  as  eggs,  veal,  poultry,  beans, 
and  peas. 

Poultry  and  the  white  meat  of  rabbits  are  not  of  them- 
selves very  nourishing.  They  contain  too  much  nitro- 
genous matter  and  too  little  fat.  In  the  case  of  aquatic 
birds,  as  the  goose  and  duck,  the  fat  Is  more  abundant; 
but  it  contains  certain  flavouring  matteis  vriilch  are  not 
easy  of  digestion.  The  darker  flesh  of  game  is  also 
somewhat  mdigestible,  and  requires  maoagement  in  its 
culinary  treatment. 

Fish  is  not  a  favourite  article  of  diet  with  the  labov. 
ing  classes,  unless  it  is  salted  or  smoked,  and  then  it  is 
cliietly  used  iur  its  tlavounng  qualities.  There  is  a  pre- 
judiee  that  it  has  no  nutritive  strcu^^fh,  and  it  arises,  jjcr- 
haps.  fro:n  the  circumstance  thai  it  does  not  easily  satisfy 
hunger,  and  IS  quickly  digested;  but  the  inhabitants  of  our 
coasts  use  :t  largely  as  food. 

The  nutritive  value  of  the  white  varieties  of  tish.  as 
whiting,  cod,  haddock,  sole,  plaice,  flounder,  and  turbot, 
are  shown  in  tables  No.  3  and  No.  4,. and  it  will  be 
remarked  that  they  contain  only  about  22  per  cent  of  solid 
matter,  18  of  \\h\ch  is  nitrogenous.  They  want  butter, 
therefore,  to  iiureasu  their  nutritive  value. 

Mackerel,  eels,  and  salmon,  are,  however,  richer  in  £st, 
for  the  former  contains  about  ^  per  cent  and  the 
latter  6,  while  the  ^ly  matter  of  eels  amounts  to  nearly 
14  per  cent.  The  same  is  the  case  with  the  sprat,  the 
herring,  and  the  pilchard,  and  with  most  of  our  fresh* 
water  fish. 

All  fish  are  In  tlieir  best  condition  .Lt  tlie  time  of  the 
ripening  of  tl'.e  milt  and  roe.  Iur  not  only  are  thev  f.ittcr 
at  thnt  time,  ;n:t  when  cooked  they  have  a  better  flavour, 
and  liic  tlcsh  is  solid  and  opaque.  On  the  other  hand, 
when  they  are  out  of  condition  the  flcsb  is  aemti 
and  watery. 

Shell  fish  of  all  descriptions  have  nearly  the 
nutritive  values.  They  contain  about  thirteen  parts  of 
solid  matter  in  the  hundred,  and  this  has  the  composition 
of  white  fish.  Theirdigestibility  varies— mussels, limpets* 
and  whelks  being  rather  hard  of  digestion,  while  iCallOpS, 
cockles,  periwinkles,  lobsters,  and  crabs  are,  perhaps,  « 
little  more  easily  digested,  and  oysters  still  more  so. 
Nunc  of  them  are  suited  for  delicate  stomachs,  although 
the  poorer  inhabitants  on  the  coast  cat  them  freely  ;  and 
\  iii'.yaid  "inails  on  the  Continent,  and  c  en  slu^:s  in  China, 
iiavc  a  reputation  for  delitacy  awI  rauiui\e  power. 

Egf^s  contain  about  26  per  cent  ol"  solid  n'.atter,  14  t>f 
which  is  nitrogenous,  and  loi  carhon.iLeous  or  fatty. 
The  yolk  is  the  part  which  cont.tms  tl;o  f.ii,  lor  it  tlierc 
.•?!T:ot!n?«5  to  ■^r  per  cent,  wlule  the  white  of  the  egi;, 
wiii.h  ;s  entirely  free  from  f.il,  Is  the  ritl'.est  in  nitrogen 
— the  albumen  aitiouniing  to  20-4  per  cenj.  Altogether, 
however,  eggs  are  very  deficient  of  carboneous  matter,  lor, 
calculatcd.isstaich.it  is  only  in  the  proportion  of  175 
t(j  one  of  nitrogenous.  Hence  it  is  that  eggs  consort  well 
with  oil  in  salads,  with  fat  bacon,  and  with  all  kinds  of 
farinaceous  matters. in  puddings. 

Fat  of  seme  some  descriptionst  as  butter,  iasd,  SMt,  or 
dripping,  is  unlvcrM^fy  coBSUBwd.  In  niany  cases  it 
odsts  in  soflkieot  qimtlty  in  the  food,  etlD  bicaa  end 
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at  neat,  but  when  dite  it  not  the  case,  it  it  invniaUy 
tttppBed  ban  toim  otter  aosfoe.  gg  per  cent  of  farm 
labotlfen  ute  fat  ot  some  sort— butter  or  drippin^;— to 
the  extent  of  5}  O^s.  weekly  per  aduit.  It  is  difticult  t; 
aay  how  much  is  really  required  by  the  human  s,ysleni, 
but  looking  at  the  prupurtion  in  milk,  it  would  seem  to  be 
not  less  than  ii>  per  cent  ot  tlie  dry  solid  food.  'I'he  fats 
in  common  use  tontain  about  80  per  cent  of  real  fatty 
matter,  the  rest  being  water  and  salt,  and  although  butler 
is  the  fat  ordinarily  purchased,  yet  dripping  is  equally 
valuable,  and  so  also  are  the  vegetable  fats  of  the  tropics. 
Cocoa  and  chocolate  owe  their  chief  value  as  food  to  the  fat 
they  contain.  Cocoa  is  composed  of  50  per  cent  of  solid  fat. 
called  cocoa  batter,  and  cbocolato  ia  a  sweet  pccparatioii 
ofit. 

Of  liquid  articki  of  diet,  beer  and  porter  itand  first 
in  nutritive  valm.  Tbejf  conta|in  about  9  per  cent  of 
adid  matter,  If  of  which  are  sugar  and  gam.  Their 
nutritive  value  is  not,  therefore,  great ;  and  yet,  according 
to  ZieUg,  whenever  beer  and  porter  are  not  used,  there  is 
always  a  larger  consumption  df  "in  n  !. 

The  ntitrilive  fundions  of  tea  and  coffee  are  hardly 
understond  :  for  although  they  arc  largely  used,  and  as  if 
by  an  instinctive  craving.yet  their  a<flual  nourishing  power  is 
insignificant.  1  shalldeal  further  with  this  subje^l  hereafter. 

The  last  constituent  of  food  that  we  have  to  consider  is 
.saline  mutter.  Hroadly,  it  may  be  stated  that  we  require 
phosphates  and  sulphates  of  potash,  lime,  and  magnesia, 
and  that  we  also  want  a  still  larger  proportion  of 
con^mon  salt.  In  most  cases  the  pbMpbates  and  sul- 
phates are  in  sufficient  quantity  in  ontinaiy  foods ;  in  fadi, 
Mr.  Lawes  found,  in  lus  experiments  on  the  folttening 
of  animals,  that  ftv  every  single  part  of  saline  matter 
retained  in  the  system  of  tte  pig,  thete  were  from  fourteen 
to  fifteen  parts  in  the  food ;  not  that  the  whole  of  this 
was  lost,  for  probably  it  performed  important  fur.dions 
in  the  processes  of  assimilation  and  secretion.  Common 
salt,  however,  is  not  present  in  the  food  to  any  large  extent, 
and  therefore  it  must  be  added  to  it. 

And  now,  before  leaving  this  part  of  the  subJeA,  let  us 
pause  to  consider  the  vast  machincr\-  which  is  in  opera- 
tion for  the  supply  of  food  to  this  metropolis.  At  the 
present  time  over  three  millions  of  people  have  to  b«  fed 
daily  ;  and  yet  so  regular  is  the  supply,  that  no  one  con- 
siders even  the  possibility  of  its  failing.  On  the  other 
band,  there  is  no  ledundaacj}  and  not  only  does  this 
supply  r^ularly  reach  the  metropolis,  but  it  is  distributed 
to  our  very  dooia.  About  4,100  tons  of  fish ;  over  4,000 
sheep;  nearly  700  oxen;  about  90  calves;  4,000  pigs, 
including  bacon  and  hama;  not  less  than  5,000  ibwls,and 
other  Idada  of  poultiy ;  besides  a  millitm  or  so  of  oysters ; 
and  eggs  innumerable,  with  flour  enough  to  malee  nearly 
a  million  quartetn  loaves  ;  and  vegetables,  butter,  .ind 
beer  in  proportion,  are  daily  brought  to  tliis  city. 
"Imagine."  as  Archbishop  \Vhately  says,  "a  Head 
Commissioner  entrusted  wirh  the  office  of  fur,".ishirg 
all  these  things  regularly  to  the  people.  How  would 
he  succeed  ?  '  .And  >  et  all  ihig  goes  on  with  the 
regularity  and  precision  of  a  machine,  without  Govern- 
ment or  even  municipal  ioteriierence,  but  simply  through 
the  magical  power  and  unfettered  aAion  of  fcee-trade. 


I  alkalies,  and  has  for  its  ohjeft  to  fix  precisely  the  nature 

of  the  substance  which  passes  by  t" 


the  names  of  resin, 
saponifiable    matter,  &c. 

no     inforin.it:!)!!  ;    it  I'jave 
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Ritcarcttcl  on  the  B'.oihing  of  Tinufs  — KU^Ult  VyniptfvT  — 
A<*iiiuy  or  Scirs'tis:  Diirct  Tranifoin  atM  n  ni  ,\Iai'!,  into 
more  saadtnwti  Hydrocarbons  —New  Kcagcnt  lor  the  Detcrmina- 
lloAC<  Cstbaak  AcM  u  Ceabiaaiaaa.— ColMrinfMatmairivcd 
from  Orcine. 

M.  KoLB  has  made  some  researches  upon  the  I  'caching 
of  tissues.  Max  was  the  tibrc  chielly  used  in  the  experi- 
ments. A  memoir  presented  to  the  Academy  comprises 
the  first  portion  of  the  results ;  it  developes  the  results 
iumishea  1^  aindyiAg  the  tnatownt  •!  the  fibre  with 


I  g-.immv  matter,  gum-rcsin, 
1"  I .  i:i I ■  1: ;  :irv  analvsis  gave 
iiguics  '.vliicli  closely  approached  the  pej\.ciiiage  iom- 
i  position  of  cellulose.  The  tmplovment  of  various 
I  solvents  used  in  organic  chemistry,  on  the  contrary,  led 
to  certain  conclusions  bv  a  chain  of  facts.  Tlie  fibre 
after  treatment  with  alkalies  furnish.ed  strongly-coloured 
lyes,  which  had  a  certain  tendency  to  mould  ;  this  result 
suggested  the  idea  of  a  saponification,  and  led  to  the 
examination,  as  solvents,  ot  alcohol,  ether,  and  essential 
oils.  The  fellow  colouring  matter  is  completely  insoluble, 
and  these  hquida  only  remove  from  the  fibre  a  white  fatty 
matter  and  a  green  essence,  the  penetrating  odour  of 
which  is  found  slightly  perceptible  ia  Ueadien'  lyes. 
The  whole  only  coaAitutea  4*8  per  cent  of  tte  weight  of 
the  fibre,  and  ia  the  portion  really  aapooifiaUe  in  caustic 
alkalies ;  the  alkaline  carbonates  leave  this  fatty  matter 
in  the  fibre,  which  becomes,  at  the  same  time,  more  supple. 
After  cxh,iustio'i  l  -.'  alcohol,  the  fibre,  boiled  in  weak 
p(Jtash,  soda  or  aii.iiionia  solution,  g.ive,  in  tliiee  cases,  a 
loss  in  weight  of  22  per  cent.  Carbonate  of  soda  pos^ebSl.•s 
exactly  the  (-Ame  solvent  power,  but  et  acts  u'.orc  slnw  ly. 
The  brown  lyes  thus  obtained,  neutralised  by  livdrochloric 
acid,  give  a  brown  gelatinous  precipitate;  hut  the  coloura- 
tion of  the  liquid  still  indicates  the  incompleteness  of  tlio 
precipitation.  Neither  acid  in  excess,  nor  lime  or  baryta, 
will  precipitate  that  which  remains  of  tlie  colouring 
matter  in  solution.  This  soluble  portion  varies  according  to 
the  amount  ofalkali,and  especially  according  to  the  duration 
of  the  ebullition:  thus  twelve  hotus'  ebuUition  with 
Mnmonin  aoSm  for  acids  to  cause  no  precipitate  in  the 
sohttioa.  The  fibre,  treated  by  boiling  water,  losen  at 
the  end  of  a  week  x6  per  cent  of  its  weight,  and  iis  per 
cent  when  pressure  intervenes  ;  the  matter  dissolved  is 
acid  to  litmus,  colours  the  water  sligluly,  and  possesses 
the  singular  propel ly  of  browning  by  siin]ile  contact  with 
alk.ili.  ConsiUtling  these  tiist  charaCteis.  it  ;s  tlilficult  lo 
admit  the  presence  of  a  lesinous  matter.  Ciuistic  alkalies 
or  alkaline  carbonates  do  not  act  as  simple  &oKcnl>,  fiir 
in  boiling  the  fibre  ^Vllh  determinate  amounts  of  c.irlj<  nau: 
of  soda  or  sulphide  of  sodium,  it  was  found  that  atter  eight 
hours'  ebullition  no  trace  of  carbonic  acid  or  hydrosulphutic 
acid  remained.  Resins  do  not  ^ive  similar  results  ;  they 
saponify  equally  well  with  sulphides  and  alkaline  oxides. 
Lime  does  not  precipitate  this  substance  dissolved  by  the 
alkalies ;  the  fibre  boiled  with  milk  of  lime  loses  th<K  &an.c 
weight  as  in  soda,  a  soluble  combination  lieing  formed 
with  Ume,  containing  48  parts  of  this  oatde  (or  100  of  the 
colenring  matter ;  chalk  gives  the  same  result,  akhough 
more  slowly.  The  treatment  by  chalk  and  lime  presents 
this  particular — that  the  solutions  obtained  remain  coloui- 
less,  and  that  the  precipitates  obtained  are  white.  Anah  s.s 
assigns  to  the  substance  soluble  in  alkalies  and  re-pre- 
cipitated hy  acidt,  the  following  numbers; — Hydiogcn.  5-0 ; 
carbon,  42  }?;  oxygen,  5.i  '.j. 

'1  he  research  has  led  to  the  establisliim  nt  of  the 
foilo\vin(;  iaCts  :  'i  lie  gummy  substance  w  liith  adheres '.o 
the  fibres  of  Aax  is  nothing  else  than  peCtose.  The 
soaking  or  steeping  of  the  fibre  appears  tu  have  for  its 
objedl  the  determination  of  the  peAic  fetmentation,  and 
the  pedic  acid  which  results  remains  fixed  on  the  flax, 
either  mechanically  or  in  part  in  the  form  of  pe<Hate  of 
ammeoiai  The  caustic  alkalies  in  the  cold  form  gela- 
tinous peAatcs,  which  prcseivethe  tibie  from  being  com- 
pletely atttaclied.  PeAic  acid  being  weak,  the  alkaline 
carbonates  have  in  the  cold  only  a  feeble  aAion  upon 
the  fibre.  Ebullition,  on  the  contrary,  transforms  pedlic 
acid  into  an  energetic  acid— metapt Otic  acid,  the  car- 
bonates are  then  strongly  attacked,  and  ttieii  tinploynicnt 
becomes  ss  t  ft'.rai  i<  us  as  that  of  caustic  i.lk.;l;c!i.  The 
carbonate  of  *i:da,  even  in  large  rjuanctty,  1*  no;  a  c.iuse 
of  the  weakenirig  of  the  fibre,  which  loses  more  ^vungih 
from  the  employment  of  caustic  soda,  especially  when  the 
lye  is  concentrated.  The  employment  of  lime,  even  in 
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the  colli,  wcnlvpns  tlu'  fihre  considi-raWv.  Bill  tlic  chief 
cause  of  the  destruction  of  thi-  '^ri|i<liiv  of  llie  hlue  is  loo 
prolungcd  digestiun,  particul.irlv  w.tli  tau'iiiL  sodn. 
M.  Kolb  says,  that  after  having  provi,d  thi-  existence  uf 
pci^ose  in  the  unsteeped  Hax,  asul  of  i-.-ttit  acid  in  the 
same  flax  afcr  steeping,  it  i&  to  be  hoped  that  the  attention 
of  chemists  will  be  drawn  to  the  peptic  fermentation,  well 
lillown»  dottbtIeB*»  as  a  Kicntific  fa&,  but  of  which  no 
one  snspeAed  aa  indtistrial  application  of  to  high  im- 
poitanoe. 

M.  Bcequml  has  invented  an  eleAitc  pyrometer  f<.>r 
the  measurement  of  high  temperatures.  Meullurgists 
will  probably  find  this  application  very  advantngeous.  To 

soIvL'  ihc  prnblL-ni  uf  the  c oiiiricri,  i.il  application  of  a 
therini)  i'ln:lrit  tiiucni  a.n  a  j>yi <  im  •-i  - .  it  was  necessary 
to  comhinu  a  thermo-eledric  ccLiplt-  tiy  tl'.u  aid  of  t\Mi 
unahcrabii.-  metals,  resistint^  thu  )iii;lK<t  temperatures, 
and  then  to  establish  a  f^'radiiated  tnl>K'.  As  to  the 
prattical  insiaUation  of  the  pyro-eledric  couple,  it  is  canity 
made.  A  table  of  sines  ha*  been  specially  constra^ed 
for  these  observations. 

At  the  meeting  of  the  Academy  on  the  27th  of  July, 
M.  Berthelot  commnnicated  a  memoir  "On  the  Dire'tfl 
Transformation  of  Marsh  Gas  into  more  condensed  Car- 
bides;" M.  Lony,  a  memoir  relative  to  **  A  new  Reagent 
lor  the  Determination  of  Carbonic  Acid  in  combination  in 
Btcarbonates  and  in  Natarat  Waters ;"  and  M .  de 
Luynes,  a  memoir  "On  the  Colouring  Matters  derived 
from  Orceine." 

Whenever  marsh  gas  is  formed.  i  Lthei  by  s\  ruh«.s,iR  or 
by  analysis,  its  formation  is  aLtoiiipanied  bv  that  of 
oiefiant  jjas,  and  of  the  condensed  carbides,  C;'.lf:»».  To 
interpret  this  result,  M.  Berthelot  h.ad  believed  up  to  the 
pn  srni  that  a  portion  of  the  marsh  jjas  combines,  in  the 
naseent  State,  with  another  portion  of  the  same  carbide 
with  loss  of  hydrogen.  Thus  ethylene  is  first  formed ;  this 
in  its  turn  aAs  upon  tho  marsh  gas,  giving  rise  to  propy 
iene,  then  butylenc.  To  demonstrate  this,  tharsh  gas, 
carefoll^  purified,  is  made  to  pass  through  a  tube  of 

porcelain  heated  to  moderate  rodncaa;  a  considerable 
quantity  of  oleliantgas  and  of  more  condensed  homologous 
caibidea,  raeh  as  piopyteaemay  be  coHeAed.  Ethylene  is 
the  most  abundant  of  the  CjitHztt  carbides  formed  by  the 
condensation  of  marsh  gas.  M.  Hi  rthelot  prepared  some 
marsh  gas  at  a  low  temperatuie  of  more  assured  purity 
than  that  obtained  from  acetates.  Sever .!  btres  of  vTry 
pure  marsh  gas  were  obtained,  and  the  prudiidion  of  the 
Cintiiit  carbides  repealed,  'rise  proportion  of  eth;,  iene 
r«»i,'en«'ratfd  from  us  bronuile  (the  hydrocarbons  were 
ei  iUecte  i  as  bri nn  des,  v.  In  ch  were  separated  by  distillation) 
amounted  to  inoie  th.^n  10  centimetres  for  every  litre  of 
marsh  gas  employed,  notwithstanding  the  loss  entailed 
in  pnri^ng  the  bromides. 

The  formation  of  acetylene  is  in  relation  to  that  of 
ethylene — in  fad,  etiiylene  is  partially  decomposed  at  a  red 
heal  into  aoe^cne  and  hydrogen,  C4H4^^C4H2-f  Hj- 
Acetjdene  and  hyArof{en  are  orodaced  in  the  nascent  state, 
and  yet  these  bodies  in  the  we  slate  reproduce  ethylene. 
Between  these  three  gns(  s  there  is  produei d  at  redness 
a  sort  of  equilibrium,  which  maitua^ns  so  well  tb.it  it  is 
not  troublt-d  by  the  slower  progress  of  iiudeciilar  condensa- 
tions. Thesi-  notions  lead  to  the  acknowledgement  of  the 
existence  of  hwiri  U-  of  ethylene,  CfUc„\n  the  same  media. 
M.  Berthelot  ha*,  in  fai5l.  found  that  hydride  of  ethylene 
is  t'ornied  by  the  dirce't  rea(ftion  of  ethylene  and  free 
hydrogen  ;  reciprocally  free  hydride  of  ethylene  is  decom- 
posed in  part  into  hydrogen  and  ethylene.  This  led  to 
the  examination  of  whether  marsh  gas  would  engender,  by 
its  transformation,  hydride  of  ethylene.  Akhough  the 
deteOioa  of  a  small  quantity  of  this  cacUde  is  much  more 
difficult  than  that  of  ethylene  or  acetylene,  M. 
Berthelot  thinks  to  ha.ve  succeeded  in  demonstrating 
the  existence  of  hydride  of  ethylene,  in  taking  advan- 
tage of  the  much  f;reater  solubilitv  (;f  tliis  carbide  over 
marsh  gas  in  alcohol.  Several  litres  of  alcohol  were 
1  tritit  the  matsb  gas  fiom  tlie  nuAiQii ;  the  peit 


diswdved  was  disengaqed  bv  ehtilliiion,  and  treated  again 
witli  .1  quaiitilv  of  aleoliol  insuflieicnt  to  dissolve  the 
\vh(de  ;  tile  boihiv;  was  lepeated  until  five  s.eries  of 
operationb  had  been  made,  until  the  last  amount  of 
gas  obtained  was  reduced  to  a  few  cubic  centimetres. 
According  to  the  analysis,  the  last  sample  of  gas  obtained 
was  formed  of  7-5  of  hydride  of  ethylene,  and  92-5  of  marsh 
gas.  Thus  the  transformation  of  free  marsh  gas  futaiihes 
hydride  of  ethylene — 

This  transformation  then  ^ivcs  birth  to  the  three  carbides, 
which  contain  four  equivalents  of  carbon — acetylene* 
ethylene,  and  hydride  of  ethylene  -and  these  carbides  an 
bound  to  each  other  and  to  hydrogen  by  the  relations  of 
equilibrium*  ao  that  the  formation  of  any  one  of  these 
gases  necessitates  the  formation  of  the  two  othen. 

Orcine  is  a  colourless  crystalline  substance  which 
possesses,  as  Robignet  has  demonstrated,  the  property 
of  becoming;  transfoimeJ  into  a  \iolet  colouring  matter 
(orceine),  under  ibc  iull'ieiicc   of  air  .tiuI  an  aqueous 
solution  of  ammonia.    This  colouration  i'.  obtained  in  the 
prehtiicc  of  water,  ammonia,  and  the  oxvfjen  of  the  atmo- 
sphere.   The  siiTiellaneous  presence  of  these  three  agents 
is  necessary ;   without  water  there  iit  no  colouration. 
The  following  are  some  experiments  M.  de  Luynes  has 
made : — Into  a  sufficiently  large  thermometric  tube  he 
introduced  an  aqueous  and  boiled  solution  of  orcine, 
together  with  ammonia  and  some  oxidising  reagents. 
A  quantity  of  the  liquid  having  entered,  the  tube  was 
drawn  off  nearly  at. right  anoles,  and  the  air  having  been 
expelled,  the  tube  was  sealed  and  aiterwards  heated  t» 
50°.    With  bichromate  of  potash  or  ammonia,  the  solution 
assumes  an  intense  blue  tint  ;  ammoniacal  sulphate  of 
copper  is  slowlv,  but  compietety,  reduced.     Arsenic  acid 
is   likewise    leduccd  ;    arser.ioiis  acid  gis-es   no  result. 
M.  de  Luynes  finds  orcine  to  yield  two  distinct  products — 
a  violet  rc-sinnus  matter,  soluble  in  ammonia,  and  a  crystal- 
line matter,  siipi-rricMlly  coloured,  which  colours  deeply 
by  contact  with  acids  and  alkalies.   The  resinous  matter 
constitutes  So  per  cent  of  orcInQ,  and  the  ciystaUiae 
matter  3o  per  cent. 
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Strychnia  and  Ammonic  Sulphydratc.— A.  \V.  Hof 
mann.  On  nuxing  a  cold  saturated  solution  of  strychaia 
in  alcohol  with  an  alcoholic  solution  of  ammonic 
sulphydratc  containinr;  tree  sulphur,  a  separation  of 
orange  coloured  crystals  is  obser\'ed  which  is  complete 
after  twelve  hours.  The  mother  liquor  is  poured  off,  asd 
the  crystals  an  washed  with  cold  alcohol,  which  renden 
them  chemically  pure.  They  are  quite  insoluble  in  waiter, 
alcohol,  ether,  or  carbonic  disulp^dc.  Their  compoeitioa 
is  eiiHnNaQa-HaSj.  When  ticaled  with  atfOOf 
phurie  acid  they  discolour,  and  on  addition  of  water  oily 
drops  of  hydric  peroxide  are  separated.  No  similar  com- 
pounds could  be  obtained  from  quinine,  cinchonine,  or 
brucine. — [Dfulicli.  Cluin.  d.'..,  Hcrlin,  1868,  81).  • 

Camphor  and  Camphoric  Acid.— W.  Weyl.  If 
camphoric  acid  is  heated  to  200°  C.  with  iodhydric  acid 
(boiling  at  127"),  iodine  and  carbonic  dioxide  arc  set  free 
and  a  hydrocarbon  of  the  composition  CaHig,  is  formed, 
which  after  being  washed  with  water  and  distilled  f 
sodium,  boils  at  115—118*.  From  8gr«amiceof4 
phoric  add.  4  cc  of  the  porified  hydrocaiboii 
obtained.  The  latter  Is  inscilnMe  In  water,  is  not  ^tod 
upon  by  bromine,  hut  is  oxitliscd,  after  a  prolonged  treat- 
ment with  Rulphnrie  acid  and  pot.issie  dichromate.  at  TOO* 
to  a  crv'stalline  acid  which  is  soluble  in  wa^i  r,  iHses,  and 
may  be  volatilised  without  undergoing  decompoaiuoa. 
\  ao  gmmBee  of  camphor  treated  in  »  rtmlar  maimer  wiMi  . 
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IH  produced  20  c.c.  of  a  mixtare  of  three  hydrocArbons. 
By  mcftn*  of  waebiog  «nth  wMer  and  repeated  tt(i\f\- 
eatioiit  ftver  sodium,  the  compound  C,,H,r„  boilin<{  at 
115 — 140°,  may  be  separated.  A  preater  portion  boils  at 
163',  and  has  the  composition  doHiS-  This  latter  when 
again  heated  with  IH  to  no'  is  converted  into  G  i,  H  :  ,  v.  ith 
the  boilinj;  point  170 — 175'-  CqH,f,  and  GkHis  tiyiubuie 
with  bromine  without  eliminatsi;  n  uf  H  \'-r.  They  are  readily 
oxidised  :  from  GioH,s  four  acids  ui  rf  obtained — acetic 
acid  and  three  others,  which  requm-  fiirtln  r  cxniiiination. 
The  author  has  a!so  investigated  the  adion  of  iodhydric 
acid  on  n.l  of  turptntj  c,  and  obtained  a  hydrQCariioo of 
the  boiling  point  i6j°.— (/M(f.,  1868,  94). 

Menaphtylamtne.— A.  W.  Hotmana.  This  compoui^d 
is  formed  when  an  alcohoUc  solution  ofmenaphtothiamidc. 
GliHgNS.  is  treated  with  zmc  and  chlorhyoric  acid  until 
the  evolution  of  li\  [!ric  siilphii!f  I:.is  almost  cea;-ccl.  The 
base  is  scpar.ilid  \:y  boiling-  off  (lit.  .ilcohol  .md  precipi- 
tating v.  ith  si^dic  h\'i!rati'.  It  has  tl'.f  <  rnipnM'. ion 
CiiHoN'Hi,  &nd  bulls  at  iyo — 2yj  C.  Its  chlorhydrate 
CiyatdlUea  in  long  needles;  the  p! it i no  chloride, 

zfCuIf  NH,  TICI)PtCI,. 
is  obtained  as  a  yi-llnv,  i  ry-tallino  precipitate.    The  base 
when  tratetl  with  carbonic  disuipbidc  is  converted  into  a 
mass  of  white   crystals.     Alcoholic    sodic  hydrate  and 
chloroform  produce  formomcnaphtylnitrile. — {Ibid.  1K68, 

CfyttallUcd  Oxichloiide  of  Antimony  «nd  Chloride 
of  Antifnonylc^L.  Schseffer.  Okichloridc  of  aottaiony 
(powderoralgarolh),3SfaOCI-f  SbaejiisobtainedinCTyatah 
of  the  rhombic  system  by  heating  in  a  sealed  vessel  5  mole- 
cules of  alcohol  with  I  molecule  of  antimonious  chloride  to 
150*0.  By  heating  i  molecule  of  alcohol  with  i  molecule 
of  .ir.timonious  chloride  to  ito  ,  tlu-  compound  SbGCI, 
tlihjriile  of  antimonyle,  also  in  the  cr>'stallinc  state,  is 
funned.  Tin-  l;itttr  is  instjluble  in  alLohnl  or  illu-r; 
water  slowly  dcedmi  tAcs  it  to  oxychloride  and  chlor- 
hydricacid.-  (/Z>/(/.  li^es,  135]. 

Azobeiucid.— P.  AIcxeyefT.  Finely  divided  zinc  with 
the  addition  of  a  small  quantity  of  potassic  or  sodic 
hydrate  afts  upon  niuobeiiMlioalcohohc  solution  exactly 
like  sodium  anialgam.  By  the  same  reagent  aaobensid  is 
tapidly  converted  into  hydrasobenzid,  and  dichlorazoxy- 
benzid  into  white  needles  of  dichlorhydrazobcnzid. 
Azoben^id,  wiien  heated  by  ilstlf,  deciyti:post:!>  tu  tyan- 
hydric  acid,  aiuline,  beni>Lil,  d:piiLnylL'.  .ind  c.Trbon.  'ihu 
author  further  nm.iiks  that  iIil-  rolul^li-  produdl  of 
reduction  of  nitr(i.T.;oxyb«;ni!d,  discoveicd  by  /ir.in  and 
t  xnnuiit-d  by  Stliiiiidt,  shows  the  same  propcities  fis,  and 
probably  is  idiiuical  with,  Hofmann's  /i-phenylenedi- 
amine.-— M/la<f.  i.,  St,  i'ltcrKburg,  12  [186S].  480J. 

Chlorbensil.~N.  Zioin.  Chlorbensil,  €i4Hi0OCl2,  is 
readily  converted  into  deo)iybenxoin,€t4Huei  by  treating 
it  witb  xinc  and  chlorhydne  acid  when  in  alcoliolic,  or 
with  tin  when  fa  an  acetic  add  solution 

G^HjoOCI,  -f  2H2  =  G,4H„0  -f  2HCI. 

Argentic  Cyanide  and  Sulphuric  Chloride. — R. 
Schnciiifr.  If  one  p.Tit  of  suljihiiric  chloride  (8C1), 
(l]t.si)ivtd  in  ti-n  or  uvulve  parts  of  caibonic  disulphidr, 
i«  .-iddtd  to  two  parts  of  argentic  cy.inidc,  .nn  i-m-rgific 
readJion  takes  place, diirinp  which  cyanic  sulphide  (CN)aH. 
is  formed,  togelht  r  v  itli  .-mother  compound  of  onstable 
nature. — {Akad.  z.,  Berlin,  ii>68,  311. 

Bynthetia  of  Aromatic  Acids.— V.  Men.  On  a 
fbrmcr  occasion  the  author  showed  that  fcenxoie  acid  is 
produced  when  potacsic  solpbobcnfelate  is  heated  witb 
alcalic  carbonates.  He  now  de^^eribes  n  method  by  means 
of  which  the  synthesin  of  benzoic  acid  may  be  more 
.'int.T.'i'oti-^lv  c  ffi  fled,  and  which  roosivts  in  hcitint; 
the  ^ulpbiobcii^olaic  with  potassic  tyr.indf.  and  trt-.itint; 
the  benzolic  cyanide  thus  formed  with  nn  alcohuHc 
solution  of  sodic  hydrate.  The  following  is  the  readion 
which  takes  f  i  1 

I.  e«Hs.80,K  +  CNK  B  CfiHc.eN  +  80,K«; 

II.C|(H5.6ir4-  aHjO  m  C«Hs.4eaH  NHs. 


In  a  similar  manner  toluilic  acid  may  be  obtained  from 
potassic  sttlpbotduylate.  From  potassic  snlphonaehtalaie 
an  acid  of  the  composition  f7ioH7.GOaH,  napotalene* 

carboxylic  acid,  was  derived,— probably  identical  with  the 
compound  obtained  by  Hofmann  by  the  adion  of  oxalic 
.tck]  upon  ii:ir!it\ l,Tn; ine.  It  scpar.ltcs  i'r<'in  a  dolution 
in  liot  water  in  white  crystals,  di&solves  readily  in  alcohol 
and  ether,  and  fuse*  at  Z40*  Qj—iZHi^kr.  Cb.  N.F.  iv.|  33)» 
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W'ali  r  AMnlviis:  a  Pnuiini!  Tinilin  <'it  llic  EjeatninatioH 
,//  Prt.ilU  WaUr.  liy  J.  At  I  1:1 1)  \\  aski  Y.v.  M.R.C.S.. 
Pro/e«&or  of  Chemistry  in  the  London  Institution,  and 
Er.nest  TiiBortntmCHArNAM.  London :Trilbncr and 
Co.  1^68. 

The  drcumstnnccs  under  which  this  little  work  appears. ' 

together  with  th.u  in'.piortnncc  of  the  controvi-rsy  whh 
W'hich  it  is  Cf  nnn'ii  d.  vt  tulir  it  our  <luty  to  Lxamsnt:  it 
ninic  carclfllv  than  u  i'  should  othcrv. : 'it;  have  d<ine'-more 
cart-lully,  iiukvd.  than  iu  inhcri  r.t  \,ilin.-  deserves.  The 
book  is,  in  truth,  little  more  tlinn  .a  tUscninion  of  the 
mcthrsdi  which  the  authors  have  proposed,  and  an  elucida- 
tioti  of  ilic  results  obtained  by  them  ;  and  these  arc  already 
in  tlie  hands  of  every  chemist.  The  accounts  of  the 
methods  and  reasonings  of  other  chemists  are  for  the 
mwt  part  meagre  and  imperfect,  and  an  ill-natured  reader 
will  be  apt  to  fancy  that  the  book  is  chiefly  written  to 
enforce  the  simple  dodrine  that  all  that  the  authors  have 
done  Is  right,  and  all,  or  nearly  all,  that  other  people  have 
done  is  wrong. 

The  introduAien  describes  the  method  of  colleding 
samples  of  a  water,  and  indicates  the  necessity  of  observing 
it!:  physical  charaAeristtcs,  such  as  colour  and  smell. 
Ktithini:,  however,  is  said  about  the  proper  way  of 
obttuiii;;  these  important  points,  and  the  whole  pre- 
liminaiy  ex.iiMination  is  dismissed  in  half  a  do-u  n  lines. 
The  authors  do  not  even  allude  to  the  possible  presence 
ot  sulphides  in  ihe  water,  or  to  their  stgnificanee  if 
fotind. 

We  may  as  well  t.ike  this  opportunity  of  remarking  that 
not  only  is  there  no  description  of  the  mode  of  determining 
the  dissolved  gases  of  water,  but  that  there  m  no 
allusion  to  this  extremely  important  determin.ttion  through- 
out the  book. 

Chapter  J.  is  devoted  to  "Toul  Solid  Residue." 
There  Is  nothing  particular  to  notice  In  it  except  that  the 
authora  recaaimead  the  evaporation  of  a  smaller  quantity 
I70  to  too  cubic  centimetres)  than  is  generally  taken,  that 
they  follow  Dr.  Frankland  in  discarding;  the  use  of  sodic 
carbonate,  and  that  they  dry  the  resi(h:e,  alter  evaporation 
over  the  w  aler-l>ath,  .-it  a  l(  ni]'rr.-iti;re  of  i  1,0'^  C.  They 
also  agree  with  Ds.  l  ianUaiid  in  ilimkiDg  the  loss  by 
burning  an  untrustworthy  indication. 

Chapter  II,  is  on  "  H.Trdrie!!?."  TKp  (detail's  of  the  sonp- 
te-st  liuthod  are  to]ved  lion:  Dr.  Noad's  "  (,)iiant:tat ive 
Analysis,"  but  we  do  nut  tind  atsy  mention  of  the  peculiar 
afli<in  of  magnesium  sails  upon  the  soap  ten,  allhough 
the  Rubjed  was  thoroughly  investigated  by  Campbell,  and  a 
"  magnesian'hardness  "  table  constrwfled  many  years  ago. 
The  greater  part  of  the  chapter  is  devoted  to  a  consideration 
of  the  soap^test  indications.  A  distinOion  is  very  properly 
drawn  between  the  test  as  an  indication  of  the  aoap- 
destroying  power  f>f  the  water,  and  as  an  inferential 
indication  of  the  quantity  of  earthy  salts  present.  The 
preference  is  given  to  the  former  mode  of  interpreting  the 
lesult,  and  tiic  Mj.np  r'estioying  power  of  ptTe  water  is 
ikerefoit  added  on  tlie  seale  to  that  of  the-  calcic  carbonate 
in  the  standard  s^olution.  '1  Inis,  if)  f:rains  of  chalk  dissolved 
in  I  gallon  of  w  ater  is  called  water  of  17°  H..  r  gallon  of 
water  bein^'  considered  equal  to  1  grain  of  c  halk,  and  the 
Strength  of  the  soap  solution  is  chaiuzed  so  that  tlurty-four 
meaiureiaicrsqidrcdtoioftcnit.  'fiw  soap-test meaioifa 
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arc  divided  into  half,  and  they  then  become  a  tolerably 
corrcd  tlireifl  measure  of  the  soap  dcstroyini;  power  of  the 
water,  for  the  lii^jher  numbers  especially.  It  will  occur  10 
many  of  our  readers  that  there  is  no  substantial  dift'erence 
between  this  mode  of  interpreting  BOap'teit  indications 
and  that  formerly  ut«d,  when  the  ttandard  was  thirty- 
four  meaauK*  a  16*  H.,  and  when  the  bardaess  in  the 
higher  degrees  waa  fonnd  by  the  fonniila— 

lt-2 

H=-s-, 

3 

«  representing;  the  number  of  soap  test  r:ii-;r  uri"-  required. 
'1  his  scale  and  forniul.i  are  stiii  eniployt.'d  uy  Mjine  clietnists, 
and  there  are  certain  advantages  attendant  upon  tlicir  use. 
The  more  mrtt^CTn  scale  is,  as  our  readers  are  aware, 
.•^a  nieasui L's  lO  11 .,  and  the  degrees  of  hardness  above 
16'  degrees  mtt  lound  by  diluting  the  water  before  titration 
fiay  to  one  half,  halving  the  number  of  measures  used, 
ticiding  the  hardness  to  which  tl>e  half  corresponds  and 
diuibling  it.  This  formula  is  en^ployed  because  the  nsnal 
pbjet^  has  been  to  ascertain  the  chalk-equivalent  present, 
and  not  the  soap-destroying  power  of  the  water.  It  is 
curious  to  notice  that  some  of  the  indications  obtained  by 
this  formula  are  absurd— that  33  measures,  for  Instance- 
only  correspond  to  I4'g5''  H.,  while  32  measures  corre- 
spond to  16°  II.  To  apply  it  in  determining  the  soap- 
destroying  po'.vii  uf  '.he  water  is  i\  idL-n-.ly  inaLtui.itf,  itit- 
objecl  in  this  ta  -i  1  fi:ig  to  ascertam  the  quantity  of  soap 
c!cconi]>o!icd  b;.'  the  (h  tui.iI  waiefi  and  not  by  the  same 
water  in  a  state  ot  dihitiun. 

Chapters  III.  and  IV'.,  on  "  Chlorine,"  and  on  Nitro-  ' 
gen  existing  as  Nitrates  and  Nitrites."  need  not  detain  us 
IfiDg.  The  modificaticin  of  Schul/e's  aluminium  process 
devised  by  Mr.  Chapman  \yoiirnnl  uf  Iht  Clitmical 
Soeitty,  May,  iSCSi,  is  adopted  for  nitrates  and  nitrites, 
and  appears  peculiarly  suitable  for  the  purpose.  Tlie  only 
addition  here  made  is  an  ingenious  plan  for  dctcrniining, 
without  distillation,  the  nitrogen  pcesent  in  tb«s«  forms 
a  plan  which  may  often  be  found  useful.  Dr.  Frankland 
and  Mr.  Armstrong's  method  is  quoted  entwe,  and  even 
treated  with  aceitain  measure  of respeft  I  But  it  Isheld  tobe 
Inferior  in  all  respe^s  to  that  of  Schulze.  The  chaptercon- 
cludes  with  some  reasoning  against  the  notion  that  nitrates 
in  potable  water  are  always  dif  -  ui  j  rcN  iour  si  w  .ii;!'  con- 
tamination. The  authors  point  lu  iJic  w.U(.i'  ui  thalk 
^prings.  which  often  contains  mucli  nitrates,  iinii  ruiiu^rk 
that  the  nitric  acid  in  such  cases,  if  it  ha<5  hi  i  n  loriiu'd 
from  Sfwa^e  at  all,  can  only  have  be  in  t^'rnn  d  iu.v.i  ■  imssiI 
sewai;e,  which  was  organic  matter  long  ago  in  tiie  geologic 
ages."'  Dr.  l-'rankland"s  answer  to  this  is  that  chalk  beds 
fiirin  natural  tanks  for  the  recention  of  drainage  water 
fron;  (lie  lands  above,  and  that,  therefore,  the  nititc  acid 
is  formed  dire«ltly  from  sewage.  The  point  must  still  be 
considered  somewhat  doubtlul. 

We  now  come  to  Chj^er  V.,  which  is  at  once  the 
longest  and  the  most  Irapuitant  in  the  book.  It  is  entitled 
"  Ammonia  and  Orsanic  Matter,"  and  Is  chiefly  occupied 
by  a  description  ana  development  of  the  so-catted  ammonia 
mt-thod  111  examining  water.  Two  or  three  pages  are, 
indeed,  dtvoti-d  to  othtr  methods,  but  they  are  only  slighly 
f-ketched,  and  ;i  1  •  ^i  i'  iemnedas  untrustu  unhy.  .ire 
inclined  to  think  iliat  chemists  have  hti  n  tuu  hnsiy  in 
tliscardin'.;  the  burning  and  j-ermanganale  processes.  It 
is  quite  possible,  even  now.  that  with  suitable  modifica- 
tions and  grentir  l.nosv  ledge,  their  indicaticms  may  he 
found  of  use.  Ilr.  I'rankland  and  Mr.  Armstrong's 
elabcratf  .n;d  most  elegant  method  is  not  even  described 
in  detail.  The  auihtirs  dismiss  it  with  the  following  cuit 
condemnation  :  -"  W'e  cannot  recommend  this  process; 
It  is  very  irouhlesoine,  and,  in  our  opinion,  very  in- 
accarate."  In  the  ajif  endix  they  reprint  fiom  the  yountal 
of  the  Cbemkal  Soeuty,  their  objedions  to  it.  It  is  note* 
worthy  that  they  nowhere  assert  that  they  have  tried  it, 
but  tin  omissifm  they  would  probnMy  justify  hy  their 
disbdief  in  the  possibiHty  oTeliminatuig  nitric  acid  by  the 
use  of  sulphufous  acid. 


The  history  of  the  simple  and  beatitiful  process  which 
the  authors,  in  conjunction  with  Mr.  Smith,  have  devised, 
is  not  a  little  curious,  and  illustrates  remarkably  the 
danger  of  the  over-hasty  publication  which  has  on  more 
than  one  occasion  been  adopted  by  the  chemists  of  the 
London  Institution.  We  have  no  wish  to  be  uncharitable, 
and  shonld  be  sony  to  asmbe  ihii  habit  to  a  mem 
muawUU  serikmdi  ttietllhtt.  It  is  no  doubt  due  to  aa 
excess  of  scientific  fervour,  a  sort  of  scteatt6c  affatiUt 
which  forms  a  part  of  the  unconscious  poetry  ot  these 
gentlemen's  natures,  and  which  impels  them  to  burst  forth 
in  jneaiis  at  the  Cliemical  Society  whenever  ar\  t  r.c  .-.( 
tbeni  cuni:ei\es  a  nesv  idea.  Wc  may  admire  sucl.  ^Lii.l.,:ig 
enthusiasm,  but  we  cannot  but  regret  that  the  scientitic 
fame  which  these  gentlemen  are  acquiring,  and  which 
is  dentined,  we  trust,  to  be  Listing,  should  be  sullied  by 
the  publication  of  raw,  incomplete,  and  sometimes  in- 
accurate results. 

On  the  i8th  of  April,  1867,  Messrs.  Chapman  and 
Smith  read  a  short  paper  to  the  Chemical  Society,  in 
which  they  described  the  very  curious  rea^ion  of  alkaline 
potasaic  permanganate  with  alcohol  and  laaicadd.  TUs 
appeals  to  have  tuggeeted  the  trial  of  the  same  teafeat 
as  an  aid  t4  water  analysis.  Accordingly  only  two  months 
later,  on  the  aoth  of  June,  appoucd  a  secood  paper  by  the 
same  atithors,  in  conjumflion  with  Professor  Wanklya. 
In  this  p.-ipcr  the  ammonia  process  w,-i<;  first  announced, 
iiul  the  method  then  suggested  has  been  but  little  modified 
since.  The  .Tuihors  have  discarded  tlie  separate  distilla- 
tion with  petassic  }:ydratc,  and  have  taken  to  using  half  a 
'  Hue  instead  u(  ii  litre.  In  the  present  work  they  describe 
a  method  of  determining  ammonia  direflly  in  the  water, 
without  distillation,  which  appears  to  pret-eiit  suiiie 
advantages,  i  he  rest  of  the  process  is  too  well  known 
to  require  detailed  description  here.  The  ammonia  is 
determined  direifily  in  the  water,  then  a  portion  is  distilled 
from  sodic  carbonate,  and  the  ammonia  in  the  diilillate 
determined,  and  lastly  alkaline  potassic  pcrmangaoate  is 
added,  a  second  distillation  made,  and  tne  ammonia  once 
nofe  detennined  in  the  dictiltate. 

'So  far,  all  it  well  Tbe  process  is  Ingenloat  and  veiy 
simple,  and  if  the  theury  first  put  forth  were  correal, 
would  leave  little  to  «s?re.  Bat,  unfortunately,  the 
authnrs  'bi'!;nn  with  a  bro.nd  theoretical  statement  which 
has  by  no  nienns  borne  the  test  of  f iihscfpient  verification. 
In  the  original  paper,  it  was  distindtly  ,Tsserted  th.nt  d.% 
tillation  with  sotlic  carbonate  w<  uld  eliiniiiate  all  the  nitro- 
gen of  urea  in  the  form  ol  .nn-.nitinia.  that  alhumenoid 
bodies  under  these  circiimst.Tnces  lost  none  of  thrir  nitro- 
gen, aild  furthermore,  that  the  s.inie  albuiiienoid  bodies 
would  yield  alt  their  nitrogen  as  ammonia  when  distilled 
with  alkaline  permanganate.  These  propositions,  which 
claimed  to  be  based  upon  experiment,  were  very  soon 
called  in  question.  On  the  13th  of  September,  Mr. 
Dugald  Campbell  read  a  paper  before  the  British  Associa- 
tion, in  which  he  pointedly  denied  that  such  abaip  dia- 
tin(fiion»  could  be  drawn.  He  could  not  get  all  the 
nitrogen  from  urea  in  the  way  described,  and  found  that 
albumen  lost  much  of  its  ammonia  during  the  distillation 
with  sodic  carbonate.  On  the  7th  of  November,  Professor 
W'anklvn  produced  a  "verification"'  of  the  process,  which, 
to  the  amusement  of  the  chemical  world,  iiirntd  out  to  be 
in  many  respedls  a  confutation  rather  than  a  veriticat:on 
of  the  original  paper.  His  experiments  with  weighed 
quantities  compelled  him  to  admit  that  pure  urea  would 
not  yield  all  its  nitrogen,  but  only  a  very  small  part  of  it, 
when  treated  by  the  prescribed  method,  and  furthermore, 
that  albumen,  instead  of  yielding  the  theoretical  amount 
of  ammonia  during  the  permanganate  distillation,  only 
yielded  a  fra^ion  of  it,  which,  he  said,  "  appears  to  be 
two-thirds  of  the  tot.-il  quantity,  being  at  any  rate  a  con- 
stant fraAion  of  the  total  quantity."  He  got  over  the 
urea  difficulty  by  asserting  that,  although  pure  area  was 
not  decomposed  under  the  citcumaiaaccs,  impure  nrea 
was ;  bat  as  be  aided  Ui  pm  ttnea  to  dilute  whtte  of  egg, 
and  also  to  ofdinaiy  towa  water,  and  even  than  fiukd  la 
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decompose  the  compound  entirely,  it  is  hard  to  see  how  he 
proves  his  point.  If  urea,  mixed  with  white  of  crr,  is 
pure  iirca,  it  is  ciifticult  to  fancy  what  constitutes  an 
impurity,  in  a  stili  later  paper,  by  Wanklyn  and  Chapman, 
a  further  experiment  on  albumen  is  recorded,  in  which 
'  100  parts  of  dry  albumeo  were  found  to  yield  "  about  " 
10  parts  of  ammonia. 

It  is  obvious  that  theM  experiments  and  admissionk  upset 
the  lofty  claims  ^itb  which  the  prooesa  waa  first  promul- 

Sated,  md  tc  ia  not  anrprisiiig  tmt  Dr.  FraoklaiM,  in  bis 
iligent  search  for  absolute  accuracy,  should  have  rejeded 
it.  But  it  would  be  too  much  to  assert  that  any  experi- 
ments have  yet  demonstrated  the  process  to  be  valueless. 
On  the  contrary,  we  art'  inclined  to  believe  th.-vt  from  its 
simplicity  anci  delicacy  it  is  even  now  a  very  useful 
empirical  method  of  jud^jing  of  the  quality  of  a  water. 
It  is,  moreover,  quite  possible  that  when  the  conditions 
are  better  understood,  a  really  trustworthy  method,  capable 
of  giving  absolute,  and  not  merely  relative,  result;;,  may  be 
founded  upon  its  basis.  This,  however,  can  never  be 
achieved  by  the  mere  multiplication  of  analyses  of  waters 
of  unknown  tompo»iiion,  but  only  by  a  vigorous  scrutiny 
into  the  mode  in  wliicb  the  reagents  a<S.  The  authors 
of  the  new  method  ntust  not  imagine  that  chemists  are 
prejadieed  igynet  it  limpty  beeaoae  they  beaitate  to 
accept  evrdenoe  so  tnconclodve,  and  of  ■uch  doubtful 
chara^ier— evidence,  moreover,  which  is  contradtAcd  in 
important  points  by  chemists  of  the  greatest  experience. 
They  liave  only  to  persevere  in  the  true  path  of  scientific 
logic  and  the  precise  value  of  their  method  will  soon 
become  as  clear  as  noon-day. 

We  have  no  space  to  follow  our  authors  in  their 
criticism  of  Dr.  I'rankland  and  .Mr.  Armstronj^'s  process. 
That,  like  the  one  we  have  been  considering,  awaits  the 
verification  of  further  experiment,  and  all  attempts  to 
decide  on  the  respe(f^ive  merits  of  the  two  systems,  except 
by  the  multiplication  of  researches,  are  sure  to  prove 
abortive.  Whether  the  ammonia  method  be  ultimately 
adopted  by  cbemtit*  or  nat.  its  autheft  arc  certainly 
entitled  to  the  praise  of  having  produced  a  very  ingenfama 
'  aad  promising  process. 


MISCEIlANEOnS. 

Schonbein.  —  Christian  Friedrich  Schfnbein,  whose 
death  has  been  recently  announced,  was  born  at 
Metsingen,  in  Wiirtember^,  i8th  Ottober,  1799.  When 

?utte  a  young  man  he  lived  for  some  time  in  England  and 
"ranee.  In  1828  he  was  appointed  Professor  of  Chemistry 
in  the  University  of  Basel.  His  discovery  of  ozone  took 
place  in  18^9,  and  that  of  gun  cotton  and  collodion  in 

iiliciiiical  Prise  to  be  Competed  for.  — Mesert. 
Ohiendorff  and  Co.,  of  Hamburg,  oner  to  pay  the  aura  of 

for  the  best  experimental  and  physiological  investiga- 
tion of  the  prize  subject  mentioned  below;  and  they  invite 
the  Cierman  establishments  founded  for  investigating  the 
applicability  of  artificial  manure,  as  also  apricultural 
chcmi.'.ts,  and  agriculturists  in  general,  to  take  interest  in 
this  priie  subject.  The  prize  will  be  paid  for  that  treatise 
which  the  arbitrators  desif:;nale  as  the  best  of  the  com- 
peting treatises.  The  treatises  must  bear  a  motto,  whilst 
the  liemeof  the  author  is  adjoined  in  a  sealed  envelope ; 
they  are  requested  to  be  sent,  post-paid,  to  Professor  Dr. 
F.  Schultze,  of  Rostock,  not  later  than  on  thg  ist  of 
November,  1869.  Besides  Or.  Scbultze,  Professor  Dr.  A. 
StIfcUiardt,  of  Tbiraod,  aad  Dr.  H.  Orouven,  of  Sala- 
mi! nde,  have  consented  to  serve  aa  arbittalois.  The 
decision  of  the  arbitraton  wHI  be  puUislied  before  the  end 
of  the  year  li^dg.  The  successful  treatise  will  be  pub- 
lished by  Messrs.  Ohiendorff.  The  Other  better  treatises 
will  also  be  published,  if  the  respedive  authors  will 
consent.  The  remaining  treatises  will  be  returned  post- 
livee.  Prise  sobjeie^^tie  Odppuife)  idd  aiyl  tP*faplt  are 


essential  components  of  the  guano  from  Peru.  What  is 
the  behaviour  of  these  components  in  raw  guano 
and  in  jrepared  guanu,  with  regard  to  absorption 
and  diffusion,  when  acting  upon  dlflercnt  soils  ?  Do 
they  nourish  the  plants  dire<^t,  or  do  they  serve  indirectly 
as  sources  of  ammonia  and  nitric  acid  ? -OhlcndoifT  and 
Co.,  Manufa<flurcrs  of  Prepared  (iuano  from  Peru,  author- 
ised for  Germany  from  tlie  Guano  Dep6t  of  the  Pcmviaa 
Govemroent,  Hamburg,  January  14,  s868. 

British  Pbafmaectttieal  Coniernice, — The  fifth 
annual  meeting  of  the  conference  was  held  at  Norwich 
during  the  meeting  of  the  British  Association,  11  ndt  r  r'ne 
presidency  of  D.  Hanbury,  Esq.,  F.R.S.  Many  \  .ilu.:li;i- 
p.npcrs  ueie  read,  fnr  seme  of  which  we  hope  to  find  s-p.inr. 
1  he  exhil'.ition  of  ribjeCts  tel.iting  to  Pharmacy  is  yearly 
becoming  ninre  iniport.mt.  Wc  regret  that  pressure  on 
our  space  it.rl  .ils  our  ^jivin;;  a  list  of  the  numerous  objedls 
exllibited  ;  tlicy  weie,  l  ow  ever,  all  novelties  of  great 
practical  iiitcre.»t  to  the  Pharmaceutist.  The  concluding 
mt  eting  was  held  on  Tuesday,  August  25,  at  10  a.m.  R. 
1  Uch,  Esq..  Vice-President.  F.S.A.,  F.G.S.,  Sheriff  of 
Norwich,  in  the  chair,  when  it  was  proposed  liy  Mr. 
Arnold  (Norwich),  seconded  by  Mr.  King  (Bath),  and 
carried  $um.  fon.— "That  the  meeting  of  the  British 
Pharmaceutical  Confeienee  fat  i8fig  be  held  at  Exeter, 
concurrently  with  the  meeting  of  the  Btftiah  Association 
for  the  Advancement  of  Science."  The  folluv\ir.i;  wi  re 
balloted  for  and  unanimously  eleded  officers  of  the  Con- 
ference for  t!-c  year  :S68  9  :  ['riudatt:  D.  Hanbury, 
F.R.S.,  F.L.b,,  iXc,  riuu^ii  Court,  London,  E.C.  Vice- 
Prtsidcnti  who  hnve  JilUtl  ilu-  othct-  nf  Pr,iid,  i,t:  H. 
Dcane,  F.L.S..  Clapham  Conitnon,  b..  Prof,  Dentiey, 
F.L.S.,  M.R.C.S.,  17,  Bloomsbury  Square,  London,  \V,C. 
Vice-Presidents :  W.  W.  Stoddart,  F.G.S..  Bristol,  J.  Ince, 
F.L.S.,  F.C.S.,  &c..  London,  G.  Cooper,  Exettr.  H.  S. 
Evans,  F.C.S.,  London.  Treasurer:  H.  B.  Brady,  F.L.S., 
F.C.S.,  Mosley  Street,  Xewcastle-on-Tync.  General 
SeereUtrUs  i  Prof.  Attficld.  Ph.D.,  F.C.S.,  17,  Bloomsbury 
Square,  London,  W.C..  R.  Reynolds,  F.C.S.,  Commercial 
Street,  Leeds.  Lte^  SttnUtrj  t  Matthew  Husband,  ps* 
Fore  Street.  Exeter.  Commtttft :  J.  H.  Athertoo,  F.C.S., 
Nottingham,  J.  C.  Brough,  F.C.S.,  Kensington,  A.  J. 
Calcy,  Norwich.  M.  Carieighe,  F.C.S.,  London,  T.  B. 
Groves,  F.C.S.,  Weymo-.n'i,  J.  Palk,  r.xetcr,  K.  P.iil.inson, 
Ph.D.,   Bradford,   G.   P.  bchicht,  Clifton,    P.  Sutton, 

F.  C.S.,  Norwich.    Auditors  :  E.  Arnold,  F.C.S.,  Xoiw  ich, 

G,  Ctibitt,  Norwich.  Professor  Atlfield,  on  behalf  of  his 
brother  oflicers,  fcUow-nienihcrs  from  a  distance,  anil 
himiiclf,  thanked  ihc  Vice-President,  Local  Secretary, 
members  of  the  Local  Committee,  and  other  Norwich 
members,  for  the  cordiality  and  large-hearted  hospitality 
with  which  they  had  been  received.  The  meeting  had 
been  successful  from  all  points  of  view  ;  the  papers  had 
been  good  and  numerous;  the  discussion  on  the  Pbaimacy 
Aft'  most  useful ;  the  exhibition  of  phanoiaceutical 
novelties  highly  interesting.  For  the  first  time,  in  the 
history  of  the  Conference,  local  members  had  invited  to 
their  homes,  for  the  whole  week,  some  one  or  more 
visitors,  ircitint;  them  with  an  amount  of  liberality  and 
friejsditr.css  which  was  scarcely  precedenti  d.  There  was 
not  one  of  his  brother  members  from  London  andotlu  r 
towns,  but  had  spoken  in  highly  laudatory  terms  of  the 
surce'-'-ful  etforts  i  f  the  Norw  ich  members,  ellorts  which 
would  render  pleasantly  memorable  this  1868  meeting. — 
Mr.  Ince,  in  eulogistic  terms,  spoke  of  the  time  and 
labour  which  must  have  been  expended  in  making  die 
arrangements  which  had  been  so  successfuUy  CSrrira  out 
by  the  local  members.  The  days  had  beea  so-pleasantly 
occupied  that  neither  he  nor  Mrs.  Ince  hsd  had  oppor- 
tunity to  see  one-half  of  tbeobjeda  of  interest  at  Norwich, 
and  wmitar  remarks  had  been  made  by  most  of  his 
friends. — Mr.  Arnold  and  the  Chairman  assured  the 
visitors  that  the  Norwich  members  had  derived  perhaps 
niore  pleasure  unA  pr(iht  ilian  tliey  l;,id  cor.vcreti,  and 
hoped  that  future  meetings  of  the  Conference  would  be 
am  mere  agreeaUe  and  useful  then  tbepieseat  gathering. 
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PATENTS. 


bjf  IIcVaigiia  .,  I  .c  s., 


Ptteat  Actiit,S4, 


GRANTS  OF  PROVISIONAL  I'KOTECTION  FOR  SIX 
MONTHS. 

S017.  J.  H.  John5i<n.  Lincoln'i  Irm  Fieldi,  Midilincx,  "  Improve- 
ments in  the  produciiun  of  a  red  culour  for  dvcine  and  printing." — 
A  communication  from  L.  Uurand,  Ualc,  Suitrerland.— retition  re- 
corded June  22, 1861. 

2491.  I*.  Le  Roy,  Commercial  Road.  Midiltescx,  *'  An  improved 
Ron conduiftinR  cumponitinn  lor  pretrcAliof  the  radiatum  or  trana- 
ini^r'i»ii  nf  iuat  ur  loid.  atii]  «n  tmprweo  method  of  applyins  the 
nunc."  — .Vaitmi  10,  iSr  S. 

as6i.  R.  Ilcancs,  Cortlnallis,  near  Maidenhead.  HcrUshirc,  "  Im- 
|Wiivcment9  in  Ihc  manufacture  of  brewers'  finmi^s. 

iSCj.  II.  Iliint,  Scrle  Stret  l,  Lint"!n"s  Inn,  .Muld!c»c»,  "  Iro- 
Itfovcmcnt^  in  the  mo<le  of  tlcfni;!' 'sitit;  th-  Kulphurrt^  ofiri>n  t<Jn- 
lAincd  in  ores,  coal,  cuke,  and  rlhcr  mineral  prtHlu<>s,  and  in  apparatus 
therefor." — A  communication  from  E.  Grandidjcr,aild  M.  Rue,  Parii. 
— ^AuRust  17, 1868. 

a<}88.  H.  Uraby,  Camberwcll.  Surrey,  "'Impruvcmrnts  in  treatinc 
MM  ulilisinp  waste  sulphate  nl  irm  m  |ui,m-i.  arisirf;  fmm  the 
cleanting  of  iron  auriacee,  and  in  the  manufacture  of  tin  plates.  ' 

2599.  A.  Clarfc,  ChMKMy  LaiWt  "An  iHtpraved  compoiMd  for 
tMiniaf  leather."— A  commttnicaiion  from  L.  H.  Dcnnia  and  O.  K. 
Brown,  Stafibrd  Springs,  Tollmd,  Crnn.,  U.S.A.-  .Nu^vst  iq,  iiV>8, 

ateo.  H.  C.  Ensell.  St.  Melcn!<,  L.tncnshirc,  ''  Imprnvrmcnts  in 
amchine  ccrppcr  and  other  metals,  ami  in  lurnacos  fur  smettini;  copper 
and  other  metals,  and  for  other  purpusc^,  and  in  obtaining  pruduiitH 
from  the  Kases  and  vajviur^  Riven  off  during  the  smeltincof  copper  am) 
(Kher  metals."— AumiM  i^Ajt. 

a6l7.  j.  Wal&Lin,  Sunderland,  Durham.  "Improvements  in  blast 
furnaces,  snd  In  nbt.iir.inc  a  h»t  hiast  fi'r  the  same."  -Auqust  2i.  iSf>b. 

if  iO.  <J.  C.  SctclicH,  Cnr1mctci.1l  k  'ail,  Surrr  , ,  "  ,\n  improved 
compoiiiliun  applicaMc  to  the  manulaCturr  of  b^lck^,  artificial  slime, 
sod  various  ariiclcii  capable  of  beinR  moulded  or  pressed  iMototn." — 
August  24.  Il>!>i<. 

3647.  A.  E.  lli-Tfjen,  Seetljinu  I,.ti-.c,  I /rdnn,  "A  process  for  the 
direft  dccomp<  Aiti' n  cil  urutr.*!  i.itt>  m.I  •  tnntc-.  for  the  manufacture 
of  Uearine."— A  comm-.inicaticn  irom  J.  C.  A.  Bode,  Copeiihaeen, 
Deoflurk^uKutl  aj,  1868. 

NOTICES  TO  PROCEBD. 
337$.— W.R.  Lake,  Southampinn  Duildlnini,  Chancery  fjine,  "An 

improver!  compound  to  be  uied  ai  a  substitute  for  linseed  oil  in  the 
I'ltjaiatiun  I'l  rjinl  and  varnish.'  A  Lommiinitatinn  from  K.  li. 
I-ergusun  and  li.  1).  tersuson,  Chicago,  Illinois,  U.S.A.— July  29, 


lat).  W.  Matam,  OTd  Kent  Road,  Sarrcy,  "  Improvements  in  the 

nanufaAure  of  iras  and  in  app.ir.it us  employed  in  such  manufaClurc. 
part  of  the  in\ention  t>rin,<  also  app)tc>ihlc  t<<  the  manufacture  of 
fetorta,' retort  casini^s,  crucibles,  and  mcltini;  pots  fur  variuu*  useful 
pMrpaMS."— Petition  recorded  Awil  M,  1868. 

1361.  P-  Spence,  Newton  Heath,  Manebeeter,  "  Iraproremenls 
applicable  to  the  purification  of  gas  used  for  illumination."— April  li, 

tm. 

ijSi.  E.  ^^cD!'nnell,  Pareham,  Hampshire,  "An  impervious 
eontrete  or  cement." 

i3l>b.  A.  Dietz,  New  York,  I'.S.A.,  "An  improved  method  or 
lirocesi  of  trcalin|{  or  prcparinK  and  refining  glue."— April  alw  l8M> 

ii')7-  W-  WriRhi,  Mosiyn,  Flintihire,  '* Inprovemenb  In  tfco 
maniilaClure  of  inm-steel."— .\piil  iSi.S 

14:24.  C.D.Abel,  Southami'tii  lluililinK;!.  Chancery  Lane,  "  The 
production  of  a  new  or  improved  culuuiinc  initier  from  aniline," — A 
cammunication  from  B.  Bloch,  New  Yuri,  t  s  ^.  -May  i,  18M. 

tsi6.  J.  A.  Jonea,  Middlesborouch.  V  rl  l.in-,  " Imprawtmcill*  in 
the  manufacture  of  iron  and  steel." — May  .f,  iStB. 

242S.  J.  Scott,  Shcfiicid,  "  Iinprcivcmints  in  the  prcparatioB  of 
food  lot  horses,  cattle,  and  other  animals."— August  1, 18M. 


NOTES  AND  QUERIES. 


Second  hand  Philosophical  Appar«tua.— Nindex  can  obtain 
■econd-hand  philoaophical  apparMUi  Mm  St  Mr.  Stevena's  Anaion 
Rooms,  King  Street,  Covcflt  Gwden.  He  awtt  apply  al  the  office 
fee  day  of  aalc  and  catalogue.— S.  P. 

Tcatine  Oak  Bark,  Sc. — ^Various  processes  are  in  use  for  this 
purpo-,t.  hat  nfine  can  he  well  and  fully  described  in  the  columns  of 
•'Ndlc.  ami  Queries."  owinp  to  becominR  ton  lengthy  for  these. 
There  are  to  be  noted  the  meihoda  of  Fehlioc.  Mitller,  Fi aaa,  Hammer, 
H.  Fleck,  E.  WoUt,  ILHaadiha.  Mooiar  and  Wafaar.an  of  which  are 
fully  deacribad  in  Totome  in  of  WagBer%  Hand  md  Lefettach  dcr 
TcchnolOiic,  pablkhed  by  Otto  IVigand.  at  Leipiig. 

Sepantion  of  Altttnina  and  Seaquioxide  of  Iron.— Neti- 
tralisc  the  vcrv  rlilistr  itolutiim  of  these  two  bases  with  carlxmatt  of 
»'..nl.»,  llitn  ailrl  hi,  j.n  .•.Kj.hilc  of  soda,  ami,  fi.Tally,  heat  till  no  more  sul- 
phurous acid  di:>eMt;aKcd.  In  thia  manner  all  the  alumina  collects 
WHtherinto  a  precipitate,  which  ahouM  ha  caldsed.  Tha  iron  rc- 
iMuwin  the  liquor,  which  chonM  ha  tumaiiliiHJ  aad  than  dacom- 
piMdwMiichtocatesfpoliiahaadliiirdncklaifcacU.  AAcrattlnrtion 


precipitate  the  sesquioxide  of  trrn  by  ammcnii. — 


to  remove  %u'p!i  jr, 
1-".  W.jHLEK 

Steatite  is  a  mineral  of  the  magncsian  family  ;  it  has  a  |;reyisb- 
hitaor  green isfa- white  colour,  a  dull  or  fatty  luattc,  a  coarse  splintery 
fraAura  with  iranaluceot  edces,  ia  soft,  easily  cut  with  a  knife,  but 
somewhat  tough,  does  not  adhere  to  the  tongue,  feels  very  Rrcasy,  and 
m  infusible  before  the  blowpipe.  Specific  gravity  from  2  6  to  2  R.  It 
IS  used  in  the  manufaOure  of  prrceUin:  it  ii  aUo  cmpluted  for 
pjlishinn  serpentine,  marble,  and  (.-lass;  is  i.ci.J  iin.  er  ti.c  name  of 
r  rei^ch  chalk  when  in  poivdercd  state  ;  it  is  aiso  used  for  making 
Kas  burners.  Chemical  composition :  silica.  62*14,  nagacaia.  32' 93, 
w  ater,  4'94.  It  is  also  used  to  remove  stain*  of  gnat*  and  oil  front 
Bilk  and  uooiien  materials,  and  enters  into  the  compoaition  of  ccrtaio 
crayons.—  U. 

Chemical  Cement.— JefTcry's  marine  clue  will  answer  the  purpose 
in  this  case,  or,  perhaps  better  yet,  a  caoutchouc  cemen;  oLiai:i.<hk-  by 
melting  carefully  india-rubber,  taking  care  to  stir  kfII  during  ibc 
me Itingprocen,  at  the  aametiina dry  ire  clay  ia  added,  in  m  r,  logpar 
cent  of  the  weight  of  caoutchouc,  while  at  laal,  in  orde  r  to-':  proper 
consistency,  slaked  lime  is  incorporated  with  the  mass  Thistement 
st.inJ«  the  iiCtinn  of  boiling  sulphuric  acid.  It  may  perhaps  ni>i  be  out 
ot  place  to  mention  here  the  /ciodclit,  made  up  of  nineteen  parta 
of  sulphur  an:l  lorty-two  parts  of  powdered  glasa  or  porcelain;  the 
sulphui  IS  iti'  licn.  and  the  powder  alluded  to  al  the  same  lime,  heated 
In  rather  ahove  the  tncltinj;  point  of  sulphur,  and  is  then  added  to  the 
latter,  while  the  mixture  is  continually  stirred:  it  is  then  cast  in 
bl'Kks  and  used,  of  course  alter  beating  again,  for  vaiiuus  pur|K>sci  a* 
cement,  \c     Dm.  A.  A. 

Callipoli  Oil.-  Your  correspondent  "  S.  V."  must  be  labouring 
under  amiatake  to  suppose  that  Uallipoti  (originailyl.or  magma oil,at  it 
i*  generally  termed,  recovered  from  shoddy  or  woollen  waata  by  kept 
and  pressure  laficr  vhich  it  is  clarified  by  boilini;  in  a  little  SO}),  can 
a|;,n:'.  be  lunrnl  hy  simple  c\p'>suii  to  lijjht  and  air.  'I  his  pn.iccss,  I 
believe,  is,  succcN>ful  in  its  nri);in«i  slate,  but  not  after  being  used  by 
woollen  manufacturer  I  in  the  ptodaAioiisOf  doth:  noamonat  of  m- 
poaure  or  filtration  through  charcoal  can  elieA  tha  objcdl  fai  view. 

without  l^rst  pictip!tatini'  the  colours  by  some  chemical  means,  as  the 
colour:-  hi,  -  it  r,  I rr.j.r(.j;ralc :1  arc  not  removable  by  most  of 

the  chemical  means  Kcncrally  adopted  for  refining  other  oils.  Hence 
Ihc  neceaaity  of  dtatiliing  thia  ao-ClUed  magma  oil,  for  the  parposc  of 
blinking  it  to  iia  original  coloar.  I  ahall  feel  obliged  to  any  of  jour 
learned  correspondents  who  can  give  me  the  neceaury  infornmltm. 

AlttRKINMO. 

Peaty  Soil.—"  A  Nns-ice  in  Arricultur.sl  Chemistry  speaV-s  of  the 
small  crops  obtained  from  some  trcrn!;y.dr.\l:ic  1  pc»i  lantl,  and  is  s.ir- 


erised  at  the  result,  aa  the  soil  roust  necessarily  have  been  very  iicb  in 
humus.  He  aaha— What  tihatiation  has  produced  this  sterility )  tn 
the  first  place,  tha  Certlllty  of  leila  is  by  no  means  associated  with  the 


presence  of  humus.  Soils  may  be  exceedingly  fertile  which  contain  i 
mere  trace  of  carbonaceous  matter,  u  hiic  others  rich  in  such  malerials 
prtHtuce  scanty  crops.  In  the  ne<l  place,  sterility  is  no;  al»ays  to  be 
attributed  lo  an  absolute  lack  of  the  elements  of  plant  !oln^  but  rather 
to  the  faCt  that  they  exist  in  a  condition  unsuitable  lor  assimilation. 
With  regard  to  the  case  mentioned,  the  soil,  beinc  mainly  computed 
of  peal,  w  ill  certainly  be  very  rich  in  nitrogen,  and  will  probably  be 
tolerably  well  provided  with  the  other  essentials  of  plant  food.  If  the 
land  has  hccn  well  drained,  much  has  been  done  to  render  these  (..-•d 
constituents  availithle  fur  the  produAioO  of  Crupc;  a  good  dressing  of 

limc  uiil  also  aid  effeAnaUy  tvawda  th*  aame  end, and  is  probably. 

under  the  (ircscnt  circiHWtMBl^ Ihn  bott  nMMWW  that  CpB  he  applicd 

to  the  land.-R.  W.  ——"^  T—  -ri- 


TO  CORRESPONDENTS. 


It  is  our  plcasinR  duty  to  accord  OW  bctt  thank*  to  thoae 
gentlemen  who  have  so  kindly  acceded  tO  CW  ItQaCIt  isaandiaEaa 
the  nccL'bsaiy  information   respeCliog  tha  Chawif ll  and  HMMtl 

Schn.ils  li  r  ijur  Siuilcnti'  Numl-cr. 

Several  correspondents  have  cnij.nti!  «hi:rr  ..i"  obtain  ibc 

lamp  referred  lo  in  our  article  "On  the  Measurement  of  the  Luraiooua 
Intmaily  «ff  i4|fM,"  Wa  haw*  niaaaar*  in  informing  ibem  that 
Meaara.  johnaon  and  Matlbcy,  Metaltnrgist*,  of  Hattoa  Gaiden. 

are  making  them,  and  will  shoitly  have  them  readv. 
7.  v.  Kffd  {Uc:,!r;jh     Oui  ;iiihli:,hti  informs  us  that  Le  ' 


locistc  for  lane,  1867,  cannot  be  obtained  separalvlr. 

/. /f.— 111*  pnapnict  ki  ont  of  print.  An  introriuCtion  to  Chemical 
Philosophy,  by  Adolpbe  Wurta,  F.R.S.,  will  give  you  the  inlurmaUon 
you  require.    It  can  be  obtained  at  our  office,  price  3s.  (  J. 

CommnatCiifioas  have  ban  teceivai  (rom  W.  t.  llarrett ;  Or. 
Penny;  P.  Holland:  L. Ocrtling;  Kcv.  13.  W.  Cibsonr,  M  A.  (witk 
cncloaurra);  The  /arrow  Chemical  Co.  (with  enclosure):  C.  S. 
Romain  ;  F..  Rowden  ;  \V.  Schotield  ;  K.J.  Williams  (with  encUwweJ; 
Ci.  W.  Robll•.^^lI:  i  I".  S.  SjII.i.>c  .  Ur  Ap  ■  lir.;  1-.  1 1  renin d^e,  Brooke, 
Simpson,  and  Spiller;  A.  T.  nMi<.>k  ( .MichiganI :  W.Webb;  ProfcMor 
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GLASS  AND  PLATINUM  FORCLPS 
FOR    MANiFULAlINO   IN   ACID    AND  OiHER 
SOLUTIONS. 
By  DAVtD  P0UB8,  P.K.8.  Ac 


In  the  la-^t  number  of  the  Ztittchrift  fur  Analytiscke 
Chtmie,  1868,  \<>\.  vii,  p.  224,  a  description  is  ;;ivc:i  of  a 
pair  of  tongs  wiih  gUas  txirtftnities,  invented  by  Dr.  Muck, 
and  intended  for  manipulating'  in  acid  soluuuns. 

The  construction  of  this  piece  of  apparatus  Keems 
CSCcUvot,  especially  when  a  somewhat  large  and  strong 
inStnuDBcnt  is  demanded ;  for  more  delicate  purposes, 
howwwr,  as  in  analytical  operations,  the  forceps  now 
aboM  10  be  deKribml  waa  devised  a  comidar^le  time 
back,  and  has  been  Aniad  exti«nd.y  nicfol  ifl  my 
laboratory.  « 

The  accompanying  woodcat,  Fig.  I,  thowitlicee  latter 
in  front  and  side  view,  and  will  require  but  little  explana- 
tion.  TlMsy  were  made  as  foiiow* ;— Au  urdinary  pair  of 

Pio.  f.  Fio.  2. 


stronrr  <^i.r^;:cal  forccp?  were  taken  and  the  points  Ctit  off; 
a  small  pii  cu  of  sheet  brass,  bent  into  a  rylindrr,  wa*  then 
Roldeic'fl  ;o  tach  ann  as  shown  at  ft;  these  cylinders  being 
formed  by  nu-rely  bendin';;  the  brass  round  so  as  lo  leave 
an  ()[H  11  silt  aliutlt  t  iic  tw  1  iiticlli  nt  .ill  ilicil  TV'idc  ill  front. 

Two  glass  rods,  i*uch  «s  are  usttJ  U'r  Miirers,  as  lonj;  as 
the   glass   arms  of  the   forccph  vvLie  inteTuied  to  bi-, 
and  jnst  as  thick  as  would  enter  these  brass  cylinders 
*  wkeit  ftmeA  wilh  wm  foice,        toiuiM  by  tlw 


blowpipe  at  the  one  end.  whilst  the  other,  when  fioftcned, 
wereeomcwhat  flattened  between  theglassblowers'  pliers, 
aa  teen  in  the  woodcat.  In  order  to  complete  the  forceps 
it  was  now  only  necessary  to  pash  each  of  these  rod*  into 
its  eonesponding  brass  c^inder  or  socket,  the  longitudinal 
•littof  vmich,  by  imparting  n  certain  amount  of  elasticity 
to  the  sockets,  cause  them  to  grasp  the  glass  rods  firmly, 
anil  rft.i:ii  them  withoi:t  any  CLrnent  or  other  fixing.  'I'hc 
lelatne  U-:igtbs  of  the  ji;nt>  .ire  e.^-iily  adjusted  by  slipping; 
one  rod  more  or  less'forward.  w  hilst  the  points  <  an  bo 
made  to  hold  and  meet  accurately  by  n!bb!n<t  them  tbnvn 
on  a  pirrr  of  ■sandstone. 

Such  fofi-rps  may,  of  course,  be  made  10  any  convenient 
size;  the  one  fifpjred  in  woodcut  is  drawn  to  exacftly  half 
size,  and  was  fn'in<l  to  be  of  \'erT  useful  dimensions  for 
general  anal_\:i  :al  work,  especially  when  manipulating 
in  nitrobydrochloric  acid,  nitrate  of  silver,  aod  otiier 
solutions  which  would  lutve  aded  upon  metals*  horn, 

ivor>-,  &c. 

Fig.  2  represents  enother  convenient  form  of  forceps, 
also  drawn  to  one  half  the  real  siee,  with  long  platinum 
points  soldered  to  the  steel  body  at  a;  these  have  been 

jUu  iViuriil  of  i^reat  ^Lrviee  in  >;eiieiul  laboi.ilorv  opera- 
tions ;  cspeciallv  when  (u  '.lrot'.uui  le  aeid  is  in  queslujti. 
Thev  were  made  hv  Oertlini;.  .irid  tlie  eonstiuciion  is  so 
evident  from  the  annexed  woodcut  as  to  require  no  further 
description. 


RECENT  ANALYSIS 

OF  THE 

WATiiR   OF  THE  "OLD  SULl'HUR  WELL" 
(aovAL  ptntp  tooM) 
AT  HARROGATE. 

By  Dr.  SHERIDAN  MUSPRATT,  M.D.tMon.).  Ph.D.,  F  R.S.li..&c 
Founder  sad  PnneiiMl  of  the  CoUc^e.of  Cbsvittiy,  Liverpool. 


l  lNni;<:'  siiv^ular  cb.at!i;cs  in  composition  were  poin^  on 
m  the  sprin  .;s  at  tins  fasiiioriablc  watering  place.  I  ha\e 
from  lime  tu  tjliie  durmi;  the  last  seven  years  an.ilysed 
its  several  spas.  It  IS  now  nekmnvledged  that  Harrogate 
stands  at  the  head  of  Hr.tish  watering  places,  both  on 
account  of  the  variety  and  cDieaey  of  its  Buneral  springs, 
the  t>eaaty  of  its  locality,  and  the  salubrity  of  its  air.  Dr. 
Myrtle inhisadmirableworkrecentlypubUshed,"  I'ra<51ical 
Ouiervations  on  HamwUe  Waters,"  remarks,  ■*  PatienU 
tetnm  regvlar]y,ye«rMer  year,  fot  twenty,  thirty— «ye, 
forty  yearsj  I  Mov^cates  tbat  nater  min their  thiee  oi' 
four  weeks  of  HMfognte  wrater  j**  and  the  late  Or.  Keooion 
wrote "  StMO  Uw  discovery  of  the  chloside  of  inm  water 
or  ■  Dr.  MotprMfe  chalybeate,'  the  plate  ia  more  lesorted 
to  tban  ever,  for  tbis  tcmaskaMe  sftring  it  wkhovt  a* 

prototype."  ,  .  ' 

Annexed  is  the  tabulated  oMBpotilioo  deduced  bom 

the  new  results : — 

Grains  in  the  li.nperisl  Gallon. 

Carbonate  of  lime    1^-545 

L  ai biM  ite  of  magnesia    ..     ..  2*864 

Cliluriuc  ut  audium  S62'4I2 

Chloride  of  potassium  6g"897 
Chloride  of  magnesium  ..  61-769 
Cliloridi;  of  calcium  ..  ..  «.  79'S7S 
Chloride  ofbarium  ..  4  998 

Chloride  of  strontium      ..  ..l 

Chloride  of  lithium  I  mere  traces 

Suljdiide  of  sodium   i6*4i& 

Iodides,  browidesiaroinonia,  Ac.    meie  iraGca 

I  toS-ySi 

Cubic  inches  of  caibooic  acid  in  the  gallon  25*55 

Cubic iiKdmof  sulphldo of  hydn«..  ^^rgHizl^^y  Google 


«S6 


On  Sussexite, 
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This  water,  wlilch  t-manatesfrom  a  peal  bog,  is  perfe^lly 
transparent  a»  it  issues  to  the  li^ht,  and  smells 
strongly  of  sulphide  of  hydrOf;i  n  with  which  it  i-;  impreg- 
nated, and  is  naturally  most  salnu-  to  the  taste,  owin^;  to 
the  very  large  quantity  <>f  chlurult!  of  so'.hum  which  it 
boldB  in  solution.  bmce  my  friend  Dr.  Holmann't 
toalytit  io  1854,  the  water  has  parted  with  its  very  small 
atnount  of  sulphate  of  lime,  and  acquired  considerable 
qUMltilies  of  carbonate  of  magnesia,  chloride  of  barium, 
«e.  Several  of  ita  adive  conetitueats  (solpbide  ol  sodium, 
chlotidea  of  potattittm.  magoeaiiiiD),  are  angmented.  Ita 
total  solid  contents  are  increased  lipelve  grains  in  the 
liallon.  As  regfards  its  stintulating,  aperient,  resolvent, 
ahcraiivf,  anil  other  cffcds,  they  .ttc  kh  \m:I1  known, 
especially  in  hrp.itic  di(u:a<tet.  as  lu  need  no  further 
recoinmcntiation  or  observation. 

College  n(  Cbemistry,  Liverfxtol. 


ON  SUSSEXITE, 

A  MEW    BORATE    FROM    MINE    iill.I  ,  1  K  VNKtlH  FVUNACZ^ 
SUSSEX  COf NTY,  NEW  JERbBY. 

By  OEOKCE  J.  DKUSU. 


In  examining;  a  specimen  of  a  fibrous  minerat,  obtained 
at  Mine  lliU  last  year,  1  fownrl  that  it  was  a  fibrous 
silicate  of  zinc,  and  bi  ini;  desirous  ot'  further  investigatini; 
the  mineral,  I  teciuestt-d  my  assistant,  Mr.  \Vm.  (i. 
Mixter.  on  his  recent  \isit  to  the  locahty,  to  obtain  as 
much  of  the  fibrous  substance  as  pu!>sibie,  m  that  a 
quantitative  analysis  might  be  made  of  it.  Mr.  Mixtcr 
was  fortunate  in  obtaining  one  specimen  of  what  we  at 
first  sight  (oolitobe  the  fibrous  silicate,  bat  on  examination 
of  its  pyrognostic  charatflers  it  proved  to  be  a  new  mineral, 
a  hydrous  fusible  borate,  rcpAing  strongly  with  the  (luxes 
for  CMmpuiew.  This  interesting  discovery  led  me  at  once 
to  Tcwisit  the  locality,  and  I  thci«  sttceeeded  in  obtaining 
enough  of  the  ncw  mineral  to  give  the  followini^eharaaers. 
It  is  found  in  the  franlclinite  vein  at  the  opi  ninp^  on  the 
north  end  of  Mine  llill,  associated  \s  i  h  1 1 ,  nklinite, 
xincite,  willeniite,  tephroite,  calcite,  and  wiiai  appears  to 
be  a  double  earbnnate  of  iiiaii;;aiHsc  and  magnesia 
occurring,  inijihintud  on,  or  inilHuldeil  in  the  libnnis 
mineral  in  minute  hemispherical  fornis ;  it  has  also 
asKciciatcd  with  it  a  black  hydrate  of  manganese, 
apparently  the  species  manganiie,  and  a  pale  pink  car- 
bonate, which  it  probably  rhodocbrotite.  The  black 
nanganttc  and  the  doable  carbonate  have  the  appearance 
of  being  produas  of  the  alteration  of  the  borate,  since 
where  as&uciated  with  these  the  latter  seems  exceedingly 
ftiaUc  and  evidenttjrin  srocen  of  decomposition. 

The  pure  minerat  la  wtaMdi  with  a  tinge  of  yellow  or 
pink,  is  translucent  on  the  edges  and  in  thin  fragments, 
and  possesses  a  silky  to  pearly  lustre.  The  strurture  is 
fibrous,  sometimes  asbestiform,  aIt!ioii<;h  in  other  speci- 
mens it  seems  to  cleave  much  more  leadilv  in  one 
dire«5lion  thnri  in  a  direction  at  riL;ht  anL;k-s  to  this, 
yielding  flat  ttbrou*  fragments.  The  niinfral  occurs  in 
seams  in  cakite,  s"inetil^u->i  with  tlu-  hbres  riinnin":  (r.^ns- 
verBely,  and  in  other  spetin'ens  quite  loiij;  and  par.)iiel  to 
the  scam.  The  hari!ne<;s  is  sligh'l\  above  'i,  scratching 
calcite,  but  not  arra^i;nite.    Specific  gravity  3*42. 

On  heating  in  the  closed  tube  the  mineral  darkens 
slightly  in  colour,  and  yields  water  which  reaifls  neutral 
to  test-papers ;  but  if  turmeric  paper  i*  moistened  with 
this  water,  tbea  with  a  drop  of  dilute  chlorbydric  acid,  and 
afterwards  dried,  it  aasamet  the  red  colour,  characteristic 
of  boric  acid,  and  thna  aihowa  (iMt  at  least  a  trace  of  this 
acid  is  driven  off  with  the  water.  In  the  forceps  the 
mineral  Tii-ies  in  Ibc  H.-imc  of  a  candle  fl'.-.;),  and  H.ii. 
in  O.V.  yields  a  black  crystalline  ma«s  and  colours  the 
ilaaie  imeniely  ydlowish'gveen.  Vyith  hqnsL  and  lalt  of ' 


phosphorus  gives  a  deep  ametlivstine  bead  in  O.F.,  ■which 
in  R.l'.  bctomcs  culoutlc.ss  and  transparent.  W  ith  soda 
jnelds  a  green  manganate. 

It  is  readily  di'ssolved  in  chlorhydric  acid,  .and  most 
specimens  thus  treated  give  off  a  miivite  (quantity  of 
chlorine,  showing  traces  of  a  slight  alteration  of  the 
protoxide  of  manganese  into  a  higher  oxide.  On  evapora- 
tion to  dryness  and  resolution  in  add,  minute  impon* 
derable  tracM  of  silica  were  found.  Qualitativa  aiialysit 
proved  the  presence  of  boric  acid,  manganese,  maenesis, 
and  water,  with  questionable  traces  of  zinc  and  soda. 
A  fragment  of  the  mineral  nioiitened  with  tnlpboric  add 
and  held  In  the  flame  of  an  ordisaiy  Bnnsen  buiner,  gave, 
when  observed  through  the  spectnwcope,  the  chancyr- 
istic  spectrum  of  boric  acid. 

The  excecdin;;ly  simple  composition  of  the  mineral 
rendered  the  (|u.intitauve  determination  of  the  bases  coni- 
paratively  easy.  The  mineral  being  dissolved  in  chlor- 
hydric acid,  the  e\ces"«  of  acid  was  driven  off,  and  the 
manf^anese  was  thrown  down  by  bromine  in  the  presence 
of  an  excess  of  acetate  of  soda  as  hvdrated  scsquioxide ; 
this  was  re-dissolved  and  pncipitatcd  as  ammoniii-pbot- 
phatc,  and  weighed  as  pyro-phosphate.*  The  magnesia 
was  separated  from  the  filtrate  from  the  oxide  of  maaga> 
nesc  (after  it  was  first  ascertained  that  this  solution  was 
entirely  free  from  mangaflcse)  as  amnonio-phosphatc, 
and  cstimattfcl  aa  pwo-pnosphate.  The  water  was  deter> 
mined  by  igniting  the  powdered  mineral  in  a  ;^la<.s  tube 
closed  at  one  end,  about  10  inclies  in  leni;th,  with  a 
calibre  of  }  <ifan  inch.  The  k-ngth  of  the  tube  eflectcd  a 
complcli'  condensation  of  the  water,  w  hicli  \v  as  dcpo-iited 
on  thi:  interior  5  or  6  inches  from  the  open  end,  and  the 
.  tube  and  contents,  on  beinj^  wei;;hed,  proved  to  have 
sutTered  a  loss  of  Ica^  than  i  miUi(;tammc  by  the  ignition. 
The  water  was  then  dried  out  at  the  ordinary  temperature 
in  vacuo  over  chloride  of  calcium.  To  make  entirely  sure 
that  no  boric  acid  went  off  with  the  water,  I  ignited  a  portion 
of  the  mineral  which  had  previously  been  thoroughly  mixed 
with  about  five  times  its  weight  Of  calcined  msuniesia  and 
then  covered  with  a  layer  of  mm  magnesia.  The  mviu 
of  this  experiment  con»iaed  Ow  water  determination  made 
by  the  above  method.  The  boric  acid  was  determined  by 
Stromcyer's  method  as  bovoflttoridc  of  potassium.  The 
rcbults  of  the  analysis  are^— 

Oxy- 

I-  a.  3»  4;  5.  6.  Mean.  ecn. 
Unric  acid  ..  ..  —  —  —  — •  —  jrgj  jrSo  ij-ii 
Nt,in,r»ii'>ut  onide  40  wN  411-20  40'ot  —  —  —  4010  <)'o4 
M.i;;iics;ji  ..  ..  lyii  1676  lyit  —  —  —  t~'*'i  6«i 
W»ter   -       —      —     VH  Vii     —      9SV  »•» 

The  analysis  shows  a  loss  of  1*39  per  cent,  doubtless 
due  chiefly  to  the  imperfecimns  of  the  mctlKid  employed 
for  dcterniinin;;  tin:  boric  acid.  Calculatiir:;  the  loss  aii 
boric  acid,  the  total  amount  of  the  acid  is  33*38  per  cent, 
and  the  oxygen  ratio  for  BOj,  RO,  and  HO  is  22*Si;  15  85; 
8  53  or  3  :  2  08  :  112.  The  ratio  3:2:1,  although  not 
according  precisely  ^^ith  tlic  analyses,  is  ncvertbelcss 
probably  the  true  ratio.  It  requires  a  chaqgeof  but  a  few 
tcnt1>s  of  a  |>er  cent  of  water  to  make  this  ratio.  Is  iaet, 
in  what  appeared  to  be  a  fresher  and  less  altered  specimen 
than  that  above  analysed,  I  obtained  but  8-93  per  cent  of 
water,  which  would  change  the  amount  of  boric  aci  i 
calculated  as  loss  to  33  94  per  cent.  Corre^ing  the 
oxygen  to  correspond  to  these,  we  hiave  A>r  BOj,  RO,  HO. 
23"27  :  It'Ss  :  7"04.  or  almost  exactly  \  :  2  :  i,  or.  con- 
sidering; the  w  ater  basic,  a  ratio  of  I  :  1,  thus  brintr  out  a 
nio'-t  interesting  relation  betw  een  this  species  and  native 
hfii  f  acid,  which  h.is  the  forniula  jIIO.BOj.  Sussexit^ 
may  be  regarded  an  analogous  compound,  io  which  two- 
thirds  of  the  water  is  replaced  by  ma 
and  we  may  write  for  its  formula- 

(i(MnO,MgO-»-iHO)3BO,. 


*  For  dctd.L  ui  tiiit  adroinible  method  (or  tbc  cUimatiM  tt I  

ncM  ne  T.  S.  Ucniy,  PhilwfkiaU  UttgMimt,  IVL  avL  nffi  aa& 
W.Oibbs,  A,....4^S^^^.,.n,^^  ^  G60gle 
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or,  if  the  water  be  not  considered  bMici  it  may  be  repre- 
sented by — 

(MnO.MgO)2BOj+HO. 

The  former  I  believe  to  be  the  correA  view  of  the  com- 
poeitioa  of  the  mineral. 

In  lome  «f  iu  physical  and  cbeaiical  characters, 
wwiexite  VMemUce  ue  mineral  Ssaibelyite,  from  aoathern 
Htmgary.  Th&  mineral  in  fonnd  imbedded  in  limcstune 
in  needle-like  cryslaU,  has  a  hardness  of  over  3,  a  density 
of  3.  and  is  a  I'.ydrmis  borate  of  nla^;nl,sia.  One  N.rlcty 
analvicJ  by  t>tr(;nn;ytr  gave  the  oxygen  ratio  of 
BO3,  MgO,  IIO,  17  :  141  '  -V.  iJ-  of  acid  to  bases  including 
water  of  17  :  18*1,  cir  nearly  J  :  I,  requiring  but  a  slight 
change  iji  ilic  dcicTiulnatiun  of  water  to  make  this  also  a 
mineral  analogous  in  compoKitinn  to  boric  acid,  with 
which  indeed  it  is  already  clasbifted  by  ProfcRsor  Dann  in 
the  recent  edition  of  his  Mineralogy.*  Another  member 
of  the  group  is  hydroboracite,  a  hydrous  borate  of  mag- 
meaia  and  lime  with  the  oxygen  ratio  of  BO3,  RO,  MO, 
4:  3  :  t,  or  (4(CaO,MgO)-»-j|HO)3BOj.  Sussexite  is  at 
present  a  nue  mineral,  but  as  it  occurs  in  a  vein  which 
«s  extensively  mined,  there  i«  every  reason  to  hope  that 
itmaybecomc  more  abundant.  Its  {prognostic  properties 
are  so  very  characteristic  that  it  m.iy  readily  he  dis- 
tinguished from  any  othfr  n'.imral  whiih  :t  resembles  in 
physical  characters.  In  aJditii<ti  i<>  I'lbruus  willemite,  I 
h.ivf  also  found  chry<;otilc  in  tint'  fibres  imbedded  in  the 
calcltft  of  Mine  1 1  ill  ;  it,  however,  requires  but  little 
farniliaritty  \v;ih  sussuxi-.c  to  distinguish  it  at  a  glance 
from  tliesc  species. — AituricaH  jfuurnal  0/  Stientt  and 
Artst  Sept.,  1868. 


ON  THE  MANUFACTURE  OF  SULPHUR  FROM 
ALKALI  WASTE  IN   GIH  Ar  URITAIN.f 

Bjr  tUDWIG  MOND. 

Iwfsllto  cal!  your  attention  to  a  new  industr>' — the 
t«covery  of  sulphur  from  alkali  waste— which  has  made 
very  rapid  progress  dnring  the  last  few  years,  and 
particularly  to  the  manner  in  which  thia  manufa&ure  is 
now  extensively  carried  on  in  Great  Britain. 

The  rmportance  of  thia  snbjeft  has  been  so  aUy  pointed 
OQt  to  yoti,  in  T86t,  by  Mr.  wm.  Goaaaffe,  that  I  may, 
perhaps,  be  allowed  to  repeat  his  remarks  in  full.  In  his 
very  interesting  paper  on  a  history  of  the  soda  manisf.u  Min-, 
afti-i  i'ivm'^  in  ili-t:nl  thr  K>vt  <iftlji'  different  raw  iii.itci  i:il-; 
used  kir  the  production  of  a  ion  uf  soda-ash,  Mr.  (ross.if;c 
went  on  to  say : — 

"It  will  hf  «rrn  from  tliis  tabic,  ihjt  2s.  5d.  of  the 
ttrt.Tl  Cdst  for  r.nv  ni.iteri.ii  is  incurrcil  for  pyrites  from 
which  to  priiL-.in-  a  supply  of  sulphur;  and  it  is  a 
well  icnown  f.i:t  that  more  than  nine-tenths  of  this 
sulphur  is  retained  in  the  material  called  alkali  waste, 
which  is  thrown  away  by  the  manufa<flurcr.  Thus  is 
presented  a  problem,  whichi  if  it  can  be  solved,  would  effed 
n  lari^  reduoioo  in  the  coat  of  sods. 

"  Many  cheraiits,  both  acicntiiie  and  praAical.  have 
Riven  a~  great  amount  of  attention  to  this  aubjeft.  I  have 
been  so  unfortunate  as  to  be  among  the  number,  as  I 
have  devoted  a  great  portion  of  my  time  during  a  quarter 
of  a  centur>-,  and  a  large  amount  01  both  money  and  lahonr, 
to  this  hitherto  elusive  subjeft." 

Having  heard  so  recently  this  stnti  nnTit  fidni  a  mnti  of 
thf  eminence  of  Mr.  fmesa^je.  whti  is  so  w  ril  know  n  for 
till-  iniief.iti^^'ihle  Lrer:;v  .Ti^d  ptT'cvrranci'  whii.li  I  f  has 
devoted  to  the  many  valuable  inventions  given  by  Itim  to 
the  world,  you  will  have  hardly  expe«5)ed  that  this  problem, 
in  which  he  and  marnr  able  men  beaidea  him  had  failed,  to 
epite  of  an  their  efmts,  was  very  near  n  satisfaAoiy 

*  Dms's  MiBctalMy,^li  edition  a.  593. 
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solution.  But  cmly  a  fiew  years  afterwards  we  find  thne 
different  proce««es  for  the  recovery  of  sulphur  from  alkali 

\\.'\stL'  applied  in  <l!fTi-rent  countries  in  a  very  considerable 
numhiT  of  work^^.  Cine  of  these  processes,  which  is  practised 
at  niru/f,  in  I'ranti-.  w  .is  dt-stribed  to  you  last  year  by 
Mr.  Lothian  Bell,  and  I  iirnv  beg  to  solitil  yotir  attention 
to  a  process  which  is  cxtcnsi\ ely  visrd  in  this  conntr\'. 
and  which  is  connected  with  my  name,  because  i  have 
been  so  fortunate  in  the  course  of  my  continued  investiga- 
tion of  this  subjedl,  which  has  now  lasted  for  fully  eight 
years,  BS  tO  hit  upon  several  important  improvements  on 
former  proposals,  which  enabled  me  to  turn  what  had  been 
impraaicablesehcmes  into  an  exceedingly  simple  and  extra- 
ordinarily remunerative  manufaAuriiw  pmceaa.  1  took  out 
a  patent  for  thia  proces  in  1863,  and  I  am  vety  glad  to  be 
able  to  state  that  its  merits  have  been  so  (ally  recognised 
in  this  country,  that  it  is  here  used  exclusively,  and  has 
alreailv  been  .nlopte.l  by  four  of  the  laj[;est  funis,  amongst 
whom  are  niinibiie  1  li  lb  ilio  founders  of  the  British 
alkali  and  the  Untish  bleaching'  powder  trade,  while  the 
two  other  processes  mentioned,  whitli  liavc  bten  patented 
respectively  two  and  three  years  later  than  my  jirocess 
h.tve  so  far  only  been  used  on  the  Continent,  where  they 
en|ov  the  advantage  of  cheap  labour.  Only  one  of  them, 
called  t^Lh.iiTner's  process,  has  been  tried  on  some  scale 
in  an  Ln^'H'-h  woritt.  It  has,  however,  been  quickly 
abandoned,  and  my  process  has  been  adopted  instead. 

AU  the  three  processes  named  are  basad  on  the  follow- 
ing reactions: —  .< 

ist.  The  conversion  of  the  insoluUe  eoflspoonda  of 
calcium  and  sulphur  in  the  waste  into  soluUe  eontponmb 
by  the  adion  of  the  oxygen  of  the  atmoepbclie  ak. 

jr.d.  1  he  remov  il  of  these  soluble  compounds  ftom  the 
rest  of  the  waste  by  lixiviation  with  water. 

3rd.  'I'hc  separation  <if  sulphur  from  the  liijuors  so 
obtained  by  muriatic  aeiJ,  which  >i>  empluyeii  cither  as  a 
weak  watery  solution, or  niixed  with  a  solution  of  chloiides 
of  iron  and  manganese,  as  It  is  obtained  as  a  by-product 
of  the  manufiftaure  of  bleaching  powder. 

A  proposal  to  use  these  same  reactions  for  the  recovery 
of  sulphur  from  waste  has  already  been  made  by  Mr.  W. 
II.  Leighton.  in  a  patent  dated  October,  1836,  and  a^r  a 
long  lapse  of  time,  during  which  they  were  appaieady 
wholly  lost  sight  of,  similar  proeesaes  have  been 
patented  by  Messis.  Townsend  and  Walker,  J.  L.  JuUion, 
and  A.  Noble,  on  the  Illh  of  December,  i860,  the  9th  of 
February,  iKfii,  and  the  <kh  of  July,  1861,  respe^ively. 

All  these  processes  would  certainly  have  separated 
sulphur  from  the  waste,  as  had  beeen  done  before  by  many 
oiluTS,  but  none  of  them  would  have  at  all  met  the  real 
diiliLulty  of  the  problem,  which  consisted  in  recovering  a 
Miftif  .ently  large  amount  tif  sulphur  from  the  w  aste,  .ind 
at  a  reasonable  price,  so  as  to  make  this  manut"actiuc  a 
remunerative  concern. 

In  both  these  respedls  all  tlie^e  processes,  if  they  ever 
had  been  put  into  fwa^ise,  would  have  as  sadly  iailed  as 
have  all  other  proposals  in  diiTerent  directions. 

In  December,  1861.  I  patented  a  psoccti  in  France, 
which,  though  still  veijr  imperiect,  was  ceruinly  a  con- 
siderable improvement  In  one  respeA,  as  it  was  the  first 
which  produced  a  Reasonably  latge  amount  of  the  snlphnr 
from  the  waste.  All  the  former  patents  proposed  to 
oxidise  the  waste  only  (mce,  by  allowing  it  to  stand  in 
heaps  or  tanks  for  a  considerable  time,  and  having  been 
subsequently  lixiviated,  the  waste  was  to  be  throw  n  avv  ay. 
I  pointed  c  ut,  for  the  first  tur.e,  that  the  soluble  compouiuN 
of  calcium  and  sulphur  p.rHib.CL-d  Vjv  ttie  oxidation  of  the 
waste  inerea":?  only  up  to  a  certain  maximum,  and  then 
begin  to  decu  ase  again  if  the  exposure  to  air  is  continued, 
but  that  after  the  removal  of  these  soluble  compounds  by 
lixiviation,  the  lixiviated  waste  will,  on  renewed  exposure 
to  air,  yield  a  second  very  considerable  quantity  of  soluble 
sulphur  compounds,  and  that  even  a  third  repetition 
of  this  treatment  is  re<|uited  in  order  to  exhaust  the 
waste. 

It  mm  tlrat  pAesIble  to  obtiJa  nearly  three  times^  as 
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wuudk  sulphur  from  the  waste  as  might  have  been  done  by 
May  of  tm  previous  methods,  iiaving  had  unrortunatdy 
to  deftl  up  to  this  time  only  with  waste,  which  by  acme 
pecoHarity  of  iti  maoafadum  was  extraordinarily  dense, 

I  failed  in  nil  my  eflbrta  to  oxidise  it  in  henp!;  of  any 
size,  or  by  forcing  air  through  any  depth  of  it,  both  of 
which  I  tried  rcpeattdly  before  1  took  out  a  patent.  I 
was  thus  compdicd  to  oxidise  in  shallow  layers  on  large 
hurdles,  wiiiuh  ini^l.t  have  answcrctS  in  sn;.ill  works  such 
as  I  had  ihtu  bi;tn  connedled  waJ,,  wlicjc  tliC  wages  of 
skilled  workmen  were  about  a  shilling  a  day,  and  where 
sulphur  at  th^l  time  had  a  value  o{  £12  per  ton  ;  but  the 
utter  iinprattibility  of  this  mode  of  oxidation  was  apparent 
to  me  at  once  as  soon  as  I  tried  to  apply  it  in  this  country, 
where  I  fonnd  the  extent  of  the  works,  as  well  as  the  rate  of 
wages,  so  very  much  out  of  proportion  to  what  I  had 
known  heforc.  .\nd  veiy  soon  1  was  also  perfedly  con- 
vinced that  the  waste  which  is  hen  obtained,  being  bo 
veiy  much  more  porous  than  all  I  had  until  then  operated 
upon,  would  certainly  allow  of  a  much  simpler  treatment, 
and  would  in  all  probability  enable  me  to  realise'  my 
old  favourite  idea — namely,  to  oxidise  the  waste  by  forcint^ 
air  through  it,  to  lixiviate  it  in  the  same  vesi>el,  and  to 
repeat  this  treatment  until  the  waste  is  cxbautted  without 
removing  it. 

These  vie\\  =;  v.  crc  ?(ion  k  unil  to  be  correct  ;  ar.d  as  I 
succeeded  in  oxidising  the  waste  bv  these  means  in  as 
many  hours  as  it  had  previously  tafcen  days,  I  was  even 
enabled  to  carry  out  the  repeated  oxidation  and  lixiviation 
of  the  waste  in  the  same  vessels  in  which  this  waste  had 
bean  ori^nally  obtained,  without  incrcasin<r  the  numt)er 
of  those  VOMBlS  to  an  excessive  extent.  Thus  manual 
liUioiir  was  eoraptetely  avoided  in  this  part  of  the  process, 
and  the  greatest  difficulty  of  the  problem  happily  over- 
come. The  wetaJleali  waste,  as  it  ia  obtained  in  the  works, 
contains  not  more  than  it  per  cent  of  sulphur,  only  one 
half  of  which  I  have  so  far  been  able  to  recover,  while 
the  two  other  processts  arc  said  to  recover  only  ■^o  to  45 
per  cent  of  it.  We  have  thus  in  the  best  case  to  operate 
three  times  on  nearly  17  tons  of  waste,  in  order  to  produce 
I  ton  of  sulphur.  I-  rom  this  you  will  readily  see  that  any 
process  involvinj;  manual  trt\^Mnent  of  these  enormous 
quantities  of  w.isie,  cr.vl  rccjtnrini;  tln-ir  prolonged  slay  in 
the  works,  would  be  very  expensive  and  .•jinir'st  iin- 
pradicable  in  this  country,  and  that  the  aM  idmi;  uf  this  ] 
inconvx'nience  and  expense  really  was  the  vital  point  of} 
the  question,  liy  my  present  process,  all  operations  are  ; 
efietfted  within  sixty  to  seventy-two  hours,  by  means  of  a 
fui,  which  forces  the  air  through  the  waste,  and  a  pump 
to  lift  the  liquocs  obtaioedi  both  of  which  requite  only  an 
insiKni6cant  amount  of  steam  power. 

The* process  is  carried  out  in  the  following  way: — The 
first  product  of  Leblanc's  famous  process  for  the  inanu- 
t'.ict  ui  e  nf  SMii.i,  l.iIIl'iI  ri  iiwh  ;,i  111,!  1 1  r  lii.iclv  ash,  IS  no  w  ;iiiiiii'~t 
universally  lixiviated  with  wale  in  nn  .ijip.Tr.itiis  wl;iv:h 
was  first  used  for  this  purpose  in  Ciri  it  lititain,  anj  is 
cnmprised  of  a  numl>cr  of  vqiiarp  iron  lanUji,  cunncctcd  in 
a  \ery  siiiifije  and  inpenious  \'  .t\  by  pipes  and  taps,  to 
allow  tlie  water  tn  enter  .t  t.ink  fiSIcd  with  black  ash 
already  iie-iriy  spent,  and  theiite  to  ilow  through  others 
filled  with  black  ash  richer  and  richer  in  alkali,  until  it 
meets  fresh  black  ash  in  the  last  tank,  thus  becoming  an 
almost  concmtrated  solution  of  alkali  Iwfore  leaving  the 
appantua.  The  alkdi  wast*,  or  insoluble  residue  of  the 
blach  ash,  remains  thus  in  these  tanks  deprived  of  all 
alkali,  and  as  it  has  been  immersed  in  the  Ii4|uor  through- 
out the  whole  time  of  lixiviation,  it  is  consequently 
obtained  in  a  very  porous  condition. 

These  t.inks  are  always  provided  with  a  perforated  false 
bottom,  »nd  tor  the  purposn  of  .-ipplvin^  mv  method  the 
space  between  the  two  bottoms  cii  eacli  tank  is  eonne<fled 
with  a  fan  by  a  pipe  wlih  a.  d.imjicr.  tu  alicw  oi  the  regula- 
tion 1  I  i!ie  <;uan!iu  ot  :.:r  ent'.-ring  the  tank,  'l  i  e  pressure 
of  air  required  nc\ir  exceeds  6  inches  of  water,  but 
usually  as  little  as  hall'  <in  ini.h  of  water  is  sufficient,  and 
can  thus  easily  be  produced  by  a  common  smithy  fan. 


As  soon  as  the  last  weak  alkali  liquor  is  drained  off  the 
waste,  the  damper  in  the  ait'pipe  is  drawn,  and  air  forced 
through  the  waste.  The  waste  soon  be^ns  to  heat, 
rising  up  to  200*  F. ;  it  gives  off  qtiantitiM  «  steam,  and 
becomes  <,'radu3lly  covered  fay  spots  of  a  brigjit  yellow 
colour,  which,  together  with  the  temperature  or  the  waste 
and  the  quantities  of  steam  passing  off,  enables  the  v.  ort- 
man  to  iud$?e  very  well  when  the  proper  state  of  oMdat-on 
has  leen  ie;^ched.  L'stinlly  this  :k  an;\-e(l  at  after  twelve  to 
sivti.'L'n  ho'.Hs'  blowing;.  The  oxidise  J  waste  is  then  covered 
and  tiimp'etely  li \;\i."ited  with  water.  As  soon  as  the  re- 
sulting liquor  is  ilr.iwn  otVair  is  nj^^.tin  forced  throu;;h  the 
waste  in  exai^tlv  the  same  way  as  hcfore,  the  waste  is  again 
lixiviated,  and  subsequently  this  treatment  is  repeated  a 
third  time.  The  weaker  liquors  so  obtained  are  passed 
through  one  or  more  tanks  filled  with  oxidised  waste,  so 
as  to  concentrate  them,  and  this  can  be  easily  accom- 
plished by  a  second  aiystem  of  pipea  and  taps  conneding 
all  the  unks  in  a  set,  much  in  the  same  way  as  for  the 
lixiviation  of  black  ash,  or  slill  more  simply  by  Hiding 
the  liquor  by  a  pump  and  conducing  it  by  a  shoot  to  the 
other  tanks.  Ihc  whole  process  of  oxidation  and  lixivia- 
tion of  the  waste,  though  it  is  repeated  three  times,  is 
finisl;i.;l  in  from  si\;ty  to  se\eniy-t\\o  hours,  and  does  not 
require  mi  re  th.-m  one  and  .i  lialf  time*  the  number  of 
tanks  which  are  f;eni  raiiy  i:sed  for  the  simple  process  of 
the  lixiviation  of  the  black  ash.  Jn  most  works  sets  of 
four  tiinks  are  employed  for  this  latter  purpose,  and  these 
have  thus  to  be  converted  into  sets  of  ten,  all  of  which  are 
to  be  conne^d  in  the  usual  way  by  pipes  and  taps,  and 
are  also  to  be  connected  to  a  fan.  I*  our  of  these  ten  tanks 
are  always  filled  with  black  ash  in  the  COUrse  of  lixivia- 


tion, and  the  remaining  six  with  WMtte  undergoing  the 
treatment  by  my  process.  Aa  soon  as  thii  tieatment  is 
finished  the  waste  is  thrown  out  of  the  tanks,  and  these 
are  filled  again  with  Mack  ash  to  be  lixiviated  in  the  ntual 
way,  so  that  both  the  process  of  the  lixiviation  of  tl;e 
black  ash  and  the  extratition  of  sulphur  from  the  wa&te  are 
carried  on  continuously  .ini!  \vitlioi;t  interruption.  When 
the  waste  leaves  the  tanks,  all  tht  recoverable  sulphur 
has  been  taken  out  of  it ;  it  contains  only  small  quantities 
of  sulphides,  which  are  so  enveloped  by  other  compounds 
that  tiuy  r.re  n-i  liiii;^er  .ico-d  upon  liy  ilie  cjxygen  of  the 
air,  an<i  can  thus  no  more  give  rise  to  the  dreadful 
exhalations  of  sulphuretted  hydrogen,  or  to  the  formation 
of  those  well-known  yellow  drainage  liquors  which  have 
hitherto  caused  the  waste  to  be  so  i;reat  a  nuisance,  the 
one  poiaooiog  the  air  and  the  other  the  water,  in  the 
neighbourhood  of  the  vast  heaps  of  waste  sunoanding 
many  works.  Almost  all  the  stilphur  left  in  the  waste 
exists  in  the  form  of  sulphite  andsulphate  of  caldum,  which 
are  both  quite  innocuous,  and  together  with  the  carbonate 
and  hydrated  oxide  of  calcium,  as  well  as  with  a  httli 
soda.  Alumina  and  soluble  silica,  whieh  are  all  to  be 
found  in  tlie  waste,  itiakf  this  wafte  u  valuable  manure 
for  many  soils  and  crops. 

The  liquor  thus  obtained,  which  is  usually  called  sulphur 
liquor,  :s  of  a  deep  j  ellow  ecjlour,  and  contains  from  4  to 
7  per  cent  of  sulphur  in  solution.  This  sulphur  is  present 
principally  in  the  forms  of  hyposulphite,  polysulphide.  and 
Bulphydrate  of  calcium.  Usually  the  oxidation  of  the 
waste  is  so  reflated  as  to  obtain  liquors  containing  as 
nearly  as  possible  so  much  oxygen  in  the,  form  of  hypo* 
sulphurous  acid  as  is  necessary  to  oxidise  both  the  cakiuin 
and  the  hydro|gea  existing  as  polysuU^de  and  su^y- 
drate.  These  liquors  axe  run  into  wooden  vessels  togetMr 
with  an  equivalent  quantity  of  muriatic  acid,  and  steam  is 
at  the  same  time  introduced,  so  as  to  keep  the  tempera- 
ture of  the  mixing  liquids  between  140  and  150  F. 

The  proportions  of  liquor  and  atid  can  be  easily  and 
very  corre<ftly  regulated  by  the  workman  according  t<> 
the  colour  of  the  mixing  iiquids  in  different  parts  of  Llie 
vessel.  Black  where  the  liquor  comes  in,  it  changes  to 
grey  and  white,  turning  into  a  bright  yellow  where  the 
acid  meets  tlie  liquid. 
At  thti  temperature  ^mentioned,  neither  sulphuretted 
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hydrogen  nor  sulphurous  ac/dara  Kivca  off  in  apprcci; 
(^uaiitities,  but  nearly  all  t«e  fco^llHir  contained  in 
liquor  ia  predpiuted  in  a  v«iy  pun  -flUtu  When  the 
vcHel  is  niU  of  liquid,  it  is  allowed  to  staod  a  few  hours; 
the  sulplinr  wttles  very  rapidly  to  tlw  bottom,  and  thc 
ohar  •ttpcraataiil  Uquoft  wJueh  oovr  'coQtatts  principiLily 
cbloride  of  calcium,  and  geirerally  not  more  than  one- 
j^usandih  part  of  either  free  acid  or  hyposulphite  of 
Calciur-.i,  ir.  ;ur.  <.ifT. 

The  vcs'^el  is  now  filled  a  ucond  and  usually  a  third 
tirae  with  iiquur  and  acid,  and  the  sulphur  which  has  then 
.AccutBulaled  it|  it  is  drawn  out  by.  a  door  at  the  lower 
lend  of  lira  vessel  into  &  wooden  box  with  a  perforated 
{^■0.  bottom.  Hera  Ui  is  well  wasted  with  water,  and 
•ftw.b«Mag  bscn  dnkined  is  meltql  down  in  an  iron  pqt 
m  fUBh  .li  is  thus  obtained  v^ry  pure,  containing  less 
•thMn  X  per  cent  of  impurity,  and  surpassing  in  this 
•respedl  all  brimstone  \\  hich  is  impciried  into  this  country. 

The  principal  constituents  of  the  licjuor  arc  determined 
hi  ihe  fioHowing  way 

The  hyporalphite  is  tested  as  nsual  by  a  Eolation  of 
iodine  and  starch,  after  addition  of  acetate  of  /inc. 
Another  poition  of  the  Itqvor  is  tested  dtreQty  by  iodine 
and.tttfclit  tke  blue  oolmrts  then  taken  sway  by  a  drop 
of  hyposulphite  of  sodium,  and  litmus  and  a  caustic  soda 
solution  is  added  until  all  free  .acid  is  neutralised. 

This  free  .ic'ii  is  equivalent  to  the  tiilphiircttct!  hydr(ij;en 
in  the  liqi:iir,  .md  the  three  tests  lead  by  a  VCTy  simple 
calculation  to  the  calcium  pre'^ent  as  polysulphick-. 
This  polystilphide  cont.nininf;  usually  only  little  mon-  thnn 
two  equivalents  of  sulj-hur  to  one  of  c-jkium,  the  test 

f;ives  also  approximately  the  amount  of  sulphur  in  these 
iquors. 

If  the  proportion  of  hyposulphite  to  sulphide  has  been 
quite  correil,  the  iodine  used  for  the  first  test  will  be  one- 
jnf^  of  the  iodiqe  used  for  the  second  test.    In  praAice 
tlie"  liquors' will  of  coarse  denate  a  little  from  these 
mopostions  \  they  M«t  however,  ^wpt  vithin  so  narrow 
'itmitli  that  none  of  the  firms  who  nave  so  far  adopted 
ifie  process  have  considered  it  worth  tbefr  while  to  av  ..il 
'themselves  of  the'  very  simple  means  which  I  have  pro- 
'posed  for  remedying  any  irregularity,  such  as  keeping 
,  a  small  stock  of  liquor  rich  in  either  hyposulphite  or  sul- 
,  phideswhicb  the  workmen  mi^ht  odd  incaseofany  gasbeicg 
'evolved  during  the  precipitation  of  the  sulphur. 

The  vessel  in  which  this  latter  process  is  conduced 
are.  however,  always  loosely  covered  in  :iiu!  cop.iiesfted 
with  a  chimney,  so  that  .tpv  gases  which  i:.i;^l:t  be  evolved 
"by  accident  are  carried  riA';  or  they  are  still  better  con- 
necfled  with  the  fan  fDicir;;  the  air  throvi^h  the  waste,  W) 
that  these  gases  may  be  absorbed  in  passing  through  the 
waste,  and  thus  the  sulphur  which  they  contain  may  also 
be  saved. 

^In  places  where  muriatic  acid  has  a  comparatively 
,  high  value) and  where Ueachtngpowder  is  manuiadi^red 
at  the  sune  time,  the  acid  contained  in  the  liquors  which 
are  ditained  ai  a  hy-produfi  in  the  last-named  manufa^ure 
may  oe  made  avaHame  for  the-separation  of  sulphur  from 
•sulphur  liquor,  as  has  already  been  prnpuFed  by  Messrs. 
.Townscndand  Walker,  in  1S60,  and  is  tiow  done  on  an 
'  extensive  scale  at  Dieu.-e.  in  France. 

These  liquors  containing;  also  chloride  of  manganese, 

{Jcrchloride  of  iron,  and  a  little  free  chlorine,  tl  (•  sul]  l.ur 
_  iguor  ought  in  this  case  to  contain  more  sulphides  than 
wnere  muriatic  acid  is  used  alone,  so  that  the  two  last- 
.  named  constituents  may  also  be  reduced  by  those  sulphides. 
~In  an  ot|ier  respe^^  I  carry  on  the  operation  in  exacflly 
'the  saihe  way  as  described  before.  The  sulphur  obtained 
,  is  of  a  dark  colour,  and  .contains  up  to  5  per  cent  of  im- 
^pnritiM.  By  these  fieaos  a  second  waste  and  offensive 
"jproduA  ihay  tfi  turned  to  advantage  and  made  compara- 
j  ^ivcly  harmless. 

^  The  latter  object  ran  then  Ktill  more  efficiently  be 
aiobtained  by  recovering  the  manganese  also  from  these 
-  liquof^  A  procesi  used  since  several  months,  at  Dieuze, 


I  fre(5)s  this  only  to  the  small  extent  of  about  one-twelfth 
<jf  the  manganese  contained  in  the  liquors. 

The  most  satisiaAory  and  complete  results  in  this 
respeA  have,  however,  been  obtained  longa'go  by  the  ^11- 
known  procesaof  Mr;  Donlop,  whieh  has  been  very  largely 
worked,  for  a  OMsfdMidkle  mnnher  of  yem  «t  Mesuri. 
Charles  Teilnuit  and  Co.*»  ImmefiBe  chemiearwotta  m 
Glasgol*'."  ..•.•».-•.• 

I  have  still  to  refer  to  another  method  cf  scp.TratIng 
sulphur  from  sulphur  liquor,  which  I  have  used  before 
adopting  the  one  already  described,  and  which  is  still 
used  by  many  German  works.  In  this  method  the  sulphur 
liquor  is  AiBt  treated  by  sulphurous  acid,  until  all  the 
sulphides  are  converted  into  hyposulphites.  It  is  then 
heated  hy  steam  to  312'  F.,  and  muriatic  add  is  added  by 
degrees  until  ay  the  hyposulphite  Is  deeompooed.  Steam 
is  then  condiroed  to  he  mtroduced  until  alt  the  sulphurous 
acid  iA  driven  off,  and  this  is  conduced  into  a  second 
vessel  fitted  with  the  original  liquor,  in  order  to  elfeft 
there  the  al.H;\  e  iTuniitined  coiivciscn  of  the  sulphides  into 
hyposulphites.  1  fcund.  how  eve/,  th.it  this  coold  only  he 
arrived  at  with  l-r|ucis  originally  very  rich  in  hyiHjsulphitt, 
as.  in  contratl:if;i<>n  to  general  notions,  only  very  small 
quantities  ol  suli  hurous  acid  cinilJ  be  obtained  by  the 
pecond  part  of  ihrs  method,  while  large  qi:antit"i's  (if  sul- 
phate were  formed  instead.  The  hyposulpliite  <i:  L.iluum 
and  mu:iatic  acid  form,  in  the  first  place,  sulphur  and 
trithionate,  and  the  latter  js then  decomposed  into  sulpimr, 
sulphate,  and  sulphurous  acid. 

Though  a  considerable  saving  of  muriatic  acid  could 

thus  be  effedlcd.  it  was  by  no  means  an  equivalent  for  the 
sulphur  lost  in  form  of  sulphate;  and,  especially  in  this 
country,  a  saving  of  muriatic  ac;J  woul.'!  be  rather  un- 
desirable. 'Ihe  greater  its  use  the  smaller  will  Lu  the 
enormous  quantity  still  run  into  the  riveis,  which, 
according  to  the  hiiest  ofiiciai  statements,  is  more  than 
one  iialf  of  tiie  acid  produced,  and  amounted,  in  1S66, 
to  above  t20,opo  tons  of  anhj^  drous  hydrochloric  acid,equ9l 
to  360,000  toqa  of  commercial  acid  of  32*  'twaddle. 

ramsMsvnottobaableta  giva  you  »nora  detailed 
account  of  Aa  reaAiona  involved  in  this  process.  Though 
the  final  results  are  simple,  the  details  of  the  diflerent 
changes  taking  place  are  very  complicated.  It  is  very 
pruhable  that  all  the  numerous  compounds  of  hydrogen, 
sulphur,  and  oxygen  are  (uimed  at  one  time  or  another, 
as  I  have  been  able  distinctly  to  recognise  all  those  which 
our  present  knowledge  allows  us  to  dctedJ  in  presence  of 
the  others,  including  persulphide  of  hydrogen,  tml. ionic, 
and  pcntaihionic  acid.  Unhappily,  our  knowledge  of 
these  compounds  is  very  imperfect,  but  I  hope  that  the 
prominent  part  which  they  now  jlay  in  an  inij  oitant 
manufaAure  may  Stimulate  some  of  our  eminent  scientific 
men  to  investigate  this  long-negledled  class  of  bodies.  I 
have  no  douht  that  they  would  thus  confer  a  great  boon 
upoo  a  new  and  rapidly-groviring  indostiy.  and  would  at 
the  same  time  obtain  results  01 considerable  fAtfaest  fin- 
theoretical  chemitt^,  as  diese  compoondi  appltfently 
conform  hut  Tfttle  to  modem  chemfcal  views.  ' 

By  the  process  which  I  have  endeavoured tO  dtetdl  OUt 
to  you,  fully  one  half  of  the  sulphur  contained  !n  the 
waste  i»i  recovered,  and  I  have  no  doubt  that  this  quantity 
will  yet  be  considerably  increased  by  some  further 
experience,  as  I  have  already  been  able  to  obtain  much 
more  dutin^  several  .consecutive  weeks.  As  yo'u  can 
easily  judjo  yoUTSelVeB,  the  cost  of  plant  and  the 
w  orlung  expenses  are  very  small.  A  plant  for  the  recovery 
of  lotonsof  sulphur  per  tfeeh  can  he  nut  up  for  about 
;^8oo,  and'tne  sulphur  cart  be  made  at  J^i  per  ton.  The 
recovered  sulphur  being  very  pure,  it  Is  not  used  td  replace 
pyrites  in  themanubAure  of  soda,  but  for  purposes  where 
Sicilian  sulphur  or  brimstone  has  hitherto  been  employed, 
this  Sicilian  sulphur  having  a  much  h;(_'l:i  r  \  .:lue  than  the 
sulphur  in  pyrites,  and  averaging  upwards  u(  £&  per  ton. 
And  so  large  arc  the  quantities  of  brimstone  used,  that 
the  British  alkali  trade,  in  spite  of  iu  enormous  extent, 
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could  only  produce  a  sm nil  portion  of  the  sulphur  yearly 
exported  irom  Sicily,  whicli  country  haH  hitherto  had  the 
monopoly  of  the  supplv  of  this  article.  According  to  a 
trustworthy  8tat'.:iriL-i;t,  v.ic  tc\d\  yt:iriv  export  of  Sulphur 
from  Sicily  has  risen  to  above  iuo,ooo  tuns — according  to 
another  authority,  even  to  joo.ooo  tons— of  which  about 
50,000  tona  are  brought  to  Great  Britain.  The  alkali 
waste  prodoMd  tnm  abovt  400,000  tun$  of  common 
sale,  which  are  now  annually  used  by  the  British  alkali 
trade,  would  yield  40,000  tons  of  sulphur.  The  tftule  is 
thus  in  a  pgaition  hv  applyioi;  this  process  to  the  waste 
yearly  obtained,  and  to  only  a  tmatl  quantity  of  tbe waste 
whiicn  has  accumulated  in  the  neighbourhood  of  the  works 
to  such  an  alarming  extent,  to  supply  this  country  with 
all  llie  sulphur  which  it  consumes,  and  tor  which  it  now 
p.^ys  to  Italy  above  £)Cn\oi>o  .1  year.  ConsidcTing  the 
^;rt  ai  itupurtancc  of  this  r.iw  material  for  many  important 
blanches  i)f  industry,  I  w  ill  only  mention  the  b!t»acnin{j  of 
woollen  and  silk  lalnics,  and  the  employment  nf  sulphur 
for  the  Kuppression  of  the  much  dreaded  disease  of  the 
hop-plants,  but  particularly  its  indispen&ability  in  the 
manufa^urc  of  gunpowder,  upon  the  elTects  of  which  the 
fal«i  and  the  independence,  and  the  liberty  of  nations,  to 
«o  great  and  regrettable  an  extent,  still  depend.  I  believe 
it  to  be  a  matter  of  coBgratuIation  to  your  counttjr  that 
it  ahottld  posseM  the  meant  of  funiiabing  iu  own  rapply 
of  thtt  valuable  rabeiance,  and  of  pradocGif  it  alao  at  a 
nneb  cheaper  rate  than  it  can  be  obtained  at  tbe  best 
eitaated  mtnea  in  Sicily. 


The  President,  Professor  Fha>*icland,  in  expressing  the 
thanks  uf  the  Seiition  to  Mr.  Mond,  remarked  that  his 
communication  was  one  of  great  importance.  In  his  (Dr. 
Frankland's)  capacity  as  Kiver  Commissioner,  it  had  been 
his  duty  to  enquire  into  the  great  nuisance  at  present 
created  by  alkali  waste,  which  he  had  found  in  many 
cases  to  be  intolerable.  He  had  lately  leen  a  river,  called 
Sankey  Brook,  which,  in  consequence  of  the  drainage 
liquor  from  the  surrounding  waste  heaps  meeting  there 
With  l^drochloric  acid,  which  alao  ran  front  the  alkali 


wech*  into  thia  river,  waa  almoat  aatnralad  with  sulpha 
iaHad  hydfORn,  and  gave  off  tbe  drcadAil  amell  of  this 
nozlotta  gas  for  railee. 

He  h.id  li.id  an  opportunity  of  sceint;  Mr.  Mond's 
process  at  work  on  a  very  large  scale,  and  to  witness  its 
l^ieat  simplicity  and  effe^iveness,  and  though  lie  was  not 
competent  10  judge  of  the  mercantile prolit  of  the  process, 
it  was  his  opinion  that  the  manufadurers  were  morally 
bound  to  adopt  it  even  if  it  could  only  cover  its  cost. 

Mf.  A.  E.  FuETCHKK,  Inspector  of  .\lkali  Works  under 
the  Alkali  ,\k.t,  said  lie  very  often  had  reason  to  complain 
of  the  i^rcAl  nuisance  caused  by  the  waste,  which  he 
believed  had  increased  lately.  He  had  known  Mr.  Mond's 
process  tu  work  satisfactorily  for  several  years,  and  the 
best  proof  of  the  practicability  of  the  process  he  considered 
to  be  that  several  uf  tbe  largest  firms  had  taken  it  up 
ancceativdy. 

Mr.  B.  C.  STAitroRD  stated,  that,  as  an  inhabitant  of 
GlasgOWt  he  could  ten  them  a  lung  Rtory  of  the  nuisance 
which  the  waste  heaps  in  the  neighbourhood  had  until 
lately  caused  in  that  town.  There  had  been  a  complete 
stream  of  yellow  liquor  runnin;^  into  the  Clyde,  nieeting 
there  different  residues  from  bleach  works,  and  thus  often 
rendering  tbe  otherwise  so  black  strean\  quite  milky,  and 
makingthe  smell  of  sulphuretted  hydro>;en  very  prevalent 
on  both  hides  ol  the  river.  Me  was  glad  to  be  able  to 
inform  the  section  that  Mr.  Mond'a  process  had  been  very 
successfully  emoloyed,  not  only  to  flttvent  this  nuisance 
for  the  future,  out  also  to  do  away  with  the  present 
nuisance,  as  the  drainage  from  the  waate  heap*  wat  now 
carefully  colledled  and  used  to  lixiviate  the  waate  which 
had  been  treated  by  Mr.  Mond's  procen,  80  that  the 
aulphur  eontained  in  thcie  dnUiyiiB  uquon  wai  now  nlw 
tnned  to  acconnt. 
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Foods. 

The  phenomena  of  digestion  are  altogether  of  a  physical 
and  chemical  nature ;  there  is  nothing  whatever  of  a  vital 
quality  about  them  ;  lor  the  comminuted  food  is  brought 
succeaaivdy  onder  the  influence  of  special  aolvcnto  fur* 
oisbed  by  ne  laliva,  tbe  gastric  juice,  the  paiwnalic  flnid, 
tbe  biliaty  aecfction,  and  the  ioieatinal  anau.  all  of 
which  are  aaaodated  with  a  large  volnaie  «f 
nt<^!;tTon,  indeed*  a*  Bendiva  lenaned,  is  n  ttno  | 
of  n  nsing— the  amount  of  fluid  aacieted  into  the )  " 
canal  and  again  absorbed  from  it  being,  according  to 
the  researches  of  Hernard,  Bidder,  and  Schmidt,  not  len 
than  three  gallon'  \n  the  twenty-four  hotits.  TJie  ftjlti^w- 
ing,  in  fa^,  arc  the  daily  proputtions  of  the  several  secre- 
nd  their  eolid  conatitueots . 


AAive  Frfwifilas. 
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All  of  which,  by  thdr  special  solutive  adions  on  the 
several  constituents  of  food,  rob  it  of  its  nutritive  quality, 
and  carr",  ii  int',,'  tV.c  l  1:  luI.i'.ivih. 

tacb  of  the  iluids  ho  Uij^cly  st^riitL-J  1  lUu  the  ahnicnlary 
canal  has  its  special  funi:tions. 

The  saliva,  which  is  asecretion  of  many  glands  opening 
into  the  muu;:  .  1.  .  thin  glairy  liquid,  of  slight  alkaline 
reaction, except  while  fasting;  and  containing  about  i  per 
cent  of  solid  matter— half  of  which  is  a  peculiar  orgaoic 
body,  called  ptyalin,  and  the  rest  is  coni|iOlcd  of  chloride 
and  phosphate  of  sudium,  with  a  little  carbooMe  asd 
Bulphocyanide.  Ptyalin  ia  a  nitrofsnous  substance,  of 
the  natureof  diaftase— the  fennent.  which  in  the  vcgetabtv 
cooyeita  itarch  into  angar,  and  hence  it  haa  been  callod 
animal  diastase  by  lliallie,  who  attachea  great  importanee 
to  it  as  the  principal  agent  conoemed  in  the  digestion  of 
starchy  foods— one  part  of  ptyalin,  according  to  him, 
beinj;  cati .i'  'r  <  -  f  converting  S.ooo  pai  t;-,  i  if  i:i  m  il l; ble  s: arc  h> 
into  bolubic  glucose.  Saliva  has  no  i.ht;ii.»al  acliuii  un. 
fat,  or  fibrin,  or  albuminous  bodies-  its  real  uin^tiuris 
bein^;  to  lubricate  tb«  food  for  deglutition,  to  carry  ojsygem 
into  the  stomach,  and  to  furnish  a  solvent  for  starch  andi 
tender  cellulose.  Those  animals  which  feed  chicAy  00 
woiidy  matters,  as  the  beaver,  have  large  salivary  glands^ 
and  provision  is  made  for  a  prolonged  contact  of  the 
secretion  with  the  vegetable  tissue. 

An  artificial  saliva  may  be  obtained  from  seeds  which 
have  fermented,  and  in  which  the  diastase  is  abundant* 
Ucbif 'a  extraA  of  malt  ia  an  example  of  thia;  and  Mr. 
Morson  has  takes  advantage  of  the  discovery  of  M.  lUige 
Mourics,  that  the  inner  layer  of  bran  contains  a  Bttto- 
(^enous  di<;cstive  principle,  called  cerealin,  of  the  nalWe 
of  di.i  .iru!  has  extradled  it,  and  consolidated  it  with 

suyai  i;i  .1  ]  .  1 1  aration  which  he  has  named  saccharatcd 

wheat  ph   ;  i .![  ;s.   Both  of  theao  afuaidaiotha  4 

of  farinaceous  matters. 

Cia.stric  juice  is  a  secretion  from  the  entire  surface  of 
the  stomach.  It  \%  a  transparent  liquid,  of  a  pa^t  yellow 
colour,  and  of  a  saline  and  acid  taste.  It  it  much  heavier 
than  water  (sp.  bx.  about  1,020),  and  it  containa  from  %  to 
3  per  cent  (Hioiid  natter— about  17  of  which  fa  a  rsmart 
aMe  nitrogenoos  organic  body,  called  by  Schwann,  ita 

•  The  Caalor  UAarcs.  Oelivmd  bcfert  tb*  j^^^f^  Amfc 
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diKoverer,  peptin.  Itt  p«ct]!iarity  is,  that  in  the  presence 
oi  in  acid,  it  converts  almost  every  description  of  albu- 
minous and  fibrinous  matter  into  a  soluble  form  of 
albuinen,  called  by  Lehmann  pLfitoiic,  .md  bv  M  aihe 
aibuninose.  It  dilfers  from  common  albumen  in  many 
particulars — it  is,  for  example,  more  liquid  ;  it  is  not 
coagulated  by  heat,  nor  by  weak  spirit,  nor  by  acids,  nor 
by  most  mineral  salts;  it  is  not  very  prone  to  decom- 
BMition ;  and  it  it  capable  ol  dialyii»--uiat  is,  of  transn* 
dation  tbioush  •ainwl  mcmknHW.  and,  thieiclbrc,  of 
atNonlloa,  which  alhtnnen-  it  not.  Tkt  SgtMtt  itower 
of  it  n  very  great,  tot  Waanaan  (ami  that  an  add  liquid 
containing  only  i  part  of  it  in  5o,ooo  of  the  solotion — 
that  it,  about  i  firkin  in  a  gallon,  was  capable  of  dis- 
solving meat ;  and  Lehmann  ascertained  that  loo  parts  of 
the  gastric  juice  of  a  dog  would  digest  5  parts  of  coagulated 
albumen. 

The  nature  of  the  free  acid  m  gastric  juice  is  somewhat 
doubtful;  Lehmann, who  hafi  frequently  examined  it,  Kays 
it  is  ladic  acid,  but  Schwann  asserts  that  he  has  often 
found  free  hydrochloric  acid.  It  may  be  that  the 
chlorides  contained  in  the  stomach  are  partially  decom- 
posed by  laAic  acid,  especially  during  the  ptocest  of 
analysis;  and  that  the  hydrochlcmc  acid  may  be  accounted 
for.  Wlicn  the  acid  m  id  too  large  excen,  the  diceattve 
aAioB  is  abnomat,  and  to  abo  when  it  it  defiieieat ; 
Lelunaon  tiaiM  thai  the  beat  impMtioB  it  wheo  t«o 
parts  of  thaftMrie|dctlt  JottatMidited  irith  it?  ot 
potash. 

Considering  the  importance  of  pepsin  as  a  digestive 
agent,  the  preparation  of  it  has  become  a  common  affair 
of  trade.  In  rrance  it  is  obtained  from  the  s^tomach  of 
the  pig  by  carefully  washing  it,  then  scraping  off  the 
soft  mucous  membrane,  rubbing  it  down  with  a  liiile  water, 
filtering,  precipitating  the  foreign  matters  with  acetate  of 
lead,  a^ain  filtering,  and  then  precipitating  the  excess  of 
lead  with  sulphuretted  hydrogen,  after  which  it  is  allowed 
to  stand,  or  >t  is  warmed,  to  get  rid  of  excel*  of  sul- 
fJiUietted  hydrogen ;  it  is  tbeo  filtered  once  anore,  and 
after  carefully  evaporating  to  the  consistence  of  aynip  it 
is  conioUdated  with  dry  atarch.  la  this  conatry  it  is 
prepared  from  the  ttomach  of  the  sheep  as  wdl  as  of  the 

C'g,  and  we  have  our  pehuna  ovis  and  pepsina  horci ; 
isides  which,  the  use  of  lead  and  sniphuretted  hyarogen 
are  avoided  by  precipitating  the  f n  matter  with 
alcohol,  pepsin  being  soluble  in  weak  spirit.  On  the 
IcAure  table  are  specimens  of  Bouda«lt*«  pepsin,  as  well 
a»  those  of  Mr.  Morson.  of  London,  Messrs.  Turner  and 
C  I).,  .^nd  Mr.  Clarid.^e,  ui  W  .ir  ^  .iA,  all  of  which  are  also 
in  operation,  showing  their  relative  diguiitive  powers  on  | 
animal  fibrin. 

The  pepsin  Heparations  on  the  table  contain  varying 
proportloas  of  tttRb,  frooi  tQtO  y>fKi  cent ;  but  the 
digestive  pAawff  of  aajapecfaiMB  may  be  easily  tested  by 
putting  a  dose  of  the  pnpeoratioa  into  a  nuiU  bottle  with 
naif  aa  twic*  «f  iiMer*  addulatiiw  wilk  twan^  drops  of 
hydrochloric  aeid,  and  then  adding  half  a  drachm  of  hard 
boiled  egg  chopped  sBiall,  or  the  same  weight  of  lean  meat, 
or  ito  grains  of  the  fibrin  of  blood.  On  standing  in  a 
warm  [  Lvjc  a  temperature  of  100  to  110,  the  digestion 
should  tie  Lompletc  in  two  hours.  Tried  in  this  manner, 
Dt.  P.ivy  found,  some  time  ago,  that  nearly  all  the  prc- 
pafations  in  comma*  use  were  inert;  not  so,  however,  at 
the  present  time,  for,aayoll  willaolieet  digettian  it  pro- 
ceeding rapidly. 

I  ana  told  that  the  strongest  pepsin  is  obtained  from 
young  healthy  pigs  which  are  kept  hungiy,  and  are  then 
excited  by  savoury  food  which  they  are  not  flowed  to  eat ; 
while  the  influence  of  it  is  strong  opOB  thatSt  tnd  the 
accretions  are  pouring  out  in  expcAadM  of  ne  mul,  the 
animals  am  pithad. 

Pepsin,  tin  diaittt»,  it  ftadfitd  latrt  by  a  temperature 
of  firom  120*  ta  ije^P.;  «»d,  theiaibft,  vtiy  hoi  diiaks 
aro  hnrtlnl. 

Fancrratic  fu'd  is  a  sccrction  from  tie  pancreas  or 
swcct-btead.   Usui  rcceatly  its  true  digestive  fuaAions 


were  not  well  determined.  It  is  a  colourless  fluid  of  a 
gravity  of  1,008  or  i.ooq.  Like  the  saliva,  it  is  generally 
a  little  alkaline,  and  it  contains  ahout  I'j  per  cent  of 
solid  matter,  one-eighth  of  which  is  a  nitrogenons  organic 
substance  of  the  nature  of  plyalin  or  diastase,  and  is  called 
paacrtttiw 

Mare  timit  Iweoly  ymm  ago,  Bernard  wovad,  what 
Valentin  had  long  before  aosped^ed,  that  the  pancreatic 

fluid  was  concerned  in  the  digc!>tion  of  fatty  matters  ;  but 
he  fell  into  error  in  supposing  that  its  a^ion  was  to 
saponify  the  fat,  and  to  set  glycerin  free.  Here  i  ^ 
specimen  of  glycerin  and  of  lead-soap  obtained  from  Ut 
upon  which  the  pancreatic  tluid  had  previously  aded, 
showing  that  saponification  had  not  been  effected.  The 
true  adion  of  the  pancreatic  secretion  is  evidently  to 
break  up  the  large  granules  and  crystals  and  globules  of 
oil  and  fat,  into  myriads  of  minute  particles  of  from 
t-3,oooth  to  i-t5,oooth  of  an  inch  in  diameter.  In  this 
way  the  fat  is  emulsified  and  converted  into  a  milky 
liquid,  which  mixes  freely  with  water,  and  pasaes  through 
the  tissues  of  the  imesUaat  Into  the  laOeala.  We  are 
indebted  for  this  knowledge  to  Dr.  Dobdl,  who  had  long 
been  of  opinion  that  the  fiinAions  of  the  pancreas  were  im* 
portant  in  certain  diseases,  and  required  etucidntion. 
.with  the  assistance  of  Mr.  JhHus  Schweitzer,  of  I'rigliton. 
the  then  manager  of  the  laboratory  of  Messrs.  Savory  and 
Moore,  he  made  a  large  series  of  investigations  into  tlie 
properties  of  the  pancreatic  secretion,  and  he  found  that 
when  the  fresh  pniicreas  (and  best  of  the  pig)  is  nihWd 
down  in  a  mortar  with  twice  its  weight  of  hoi;'s  lar<l,  it 
rapidly  emulsifies  it ;  and  on  adding  about  four  or  five 
times  the  bulk  of  water,  and  straining  through  muslin, 
there  is  obtained  a  thick  milky  liquid  of  the  consistence 
of  cream,  which  gradually  consolidates.  If  thisbe  treated 
with  ether,  the  pancreatiaed  fat  dissolves ;  and  when  the 
ether  is  separated  by  distillation,  there  remains  the  puri- 
fied pancfeatited  fat.  which  ia  still  misciUe  with  water ;  in 
fadt,  when  mixed  with  foar  or  five  parts  of  water  ii  forms 
the  creamy  emulsion  which  is  used  dietically  and  medi- 
cinally in  doses  of  a  teaspoonful  at  a  time. 

The  properties  of  the  pancreatic  fluid  have  been  well 
described  by  Ur.  Dobell,  in  a  paper  recently  read  before 
the  Ro^al  Society  of  London ;  and  it  would  seem  that 
the  fluid  has  not  the  remarkable  property  of  emulsilyiog 
oil  and  fat,  and  so  rendering  them  capable  of  absorption, 
but  it  has  also  the  power  of  dissolvin|[  starch  <by  con« 
verting  it  into  glucose^  In  thit  rttptd  Hs  adlion  is  lilce 
that  of  saliva,  but  it  is  much  mora  energetic;  lor  in  its 
fresh  slate  one  part  of  the  {mncreaa  will  dissolve  eight 

Sarts  of  starch,  and  even  after  it  has  emulsified  fal  it  will 
Issolve  two  parts  of  starch.  It  is,  therefore,  a  powerful 
agent  of  digestion,  in  so  f.i:  fat,  and  starch,  a:iJ  youiig 
cellulose  are  concerned,  but  11  iias  little  ur  nu  ak.Ciuii  un 
albuminous  substances. 

I  am  indebted  to  Dr.  Dobell  and  to  Mr.  Morson  for  the 
specimens  of  pancreatin  and  paiMSteatised  fat  upt>n  the 
ubie.  The  first  of  these  prepafatioat  ia  obtained  by 
treating  the  fresh  pancreas  with  water,  and  carafuUy 


then  I 

drie 

stronger  preparation. 

The  bile  is  a  complex  liquid,  consisting  of  biliarj'  acids 
(taurocho)ic,  glycocolic,  &c.)  in  combination  with  soda. 
Its  reaction  is  slightly  alkaline,  and  it  contains  about 
14  per  cent  of  sohd  matter,  not  less  than  It  of  which  are 
organic. 

The  true  fund  ion  of  the  bile  is  unknown ;  perhaps  it 
aids  in  neutralising  the  acid  peptones  from  the  stomach ; 
perhaps,  also,  in  emubifyiog  fat;  and  it  may  be  that  it 
helps  the  digestion  of  starchy  foods.  Lehmann  thinks  It 

is  a  rich  residuum  from  the  manufa^ure  of  blood  globules 
in  the  liver,  and  that  it  is  secreted  into  the  alimentary 

c.^nal,  only  to  be  reabsorbed  into  the  blood.     Mr.  Lee, 
also,  is  of  opinion,  from  his  examination  of  the  foet^v 
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liver,  that  it  separAti-s  a  I',it;hly  nutf.Eious  .substinii.c  isum 
the  port.il  blood,  which  is  i  lal  :>rat<^l  in  the  ip!tfffjf$». 
Its  Junctions,  liowtver,  arc  ipanih-iitiy  obscure. 

Lastly,  the  inteatinal  secretion  which  is  thrown  out 
•long  til*  whole  a<MiiM'0f<lK»tMiaU4iUMtiBM,  Mcerd- 
iog  to  the  nteucbcs  of  Bidder  and  Schinidt,i«:po«rarftil 

digeathw  power  oC  all  tlM  odiar  wcwtiBPi  mrch,  fst, 
and  albuauaods  lubiUaoea  bdng  aU  equally  well  digtated 

by  it. 

'1  he  food,  therefore,  coming  info  contaift  witli  these 
■j^ecial  solvents,  and  beint;  copiously  drenched  with  Huid, 
gives  up  its  nutritive  constituents.  Admirable,  however, 
aa  this  provision  is  for  the  digestion  of  food,  .1  consider- 
able portion  of  useful  matter  p.isscs  throuj^h  the  bowel 
unchanged ;  for  cellulose,  starch  t:lobales,  and  muscular 
fibfe  are  common  constltiients  of  sewafe.  Dr.  Lyon 
Pl^r&ir  aaya  that  in  the  case  of  an  adult  nan«  with  good 
dlgeatfoB.  one-tjrelfth  of  the  nitrogen  of  the  food  paaics 
away  with  the  excreta,  and  others  have  computed  it  at 
an  eighth.  In  a  dry  state  the  faeces  of  man  contain  about 
6'5  ptT  cent  of  nitrogen,  and  in  the  fresh  vt.itf,  1-7.  In 
Kanke's  txpenmunts,  it  was  as-curtained  that  the  nitro)jen 
in  the  fasces  was  to  tliat  in  the  urir.e  as  i  to  I2'5  Nfuch 
of  this  is,  doubtless,  derived  from  tlie  secretions  which 
haw  done  the  work  of  di<^e>!tioii,  and  have  thus  become 
effete;  indeed.  Dr.  Marcet  is  of  opinion  that  the  alvine 
discharges  arc  chielly  composed  of  the  residuum  of  albu- 
minous substances  which  have  been  secreted  into  the 
bowel  for  the  purposes  of  digestion.  iD  ordinary  indi- 
viduals  they  amount  to  from  4  oia.  to  5'5  oas.  a  day— 
(Wehnitg  says  4-6  ozs.  ;  Liebig,  5-5  oss. ;  Lawes.  4-3  fbr 
a  middle^ged  adult,  and  6'a  for  a  person  over  lifty—4he 
mean  arooaoe  ibr  adult  malct  being  4*3  oca.,  and  for 
adult  females  1*3  oca.) ;  and  vrtien  calculated  in  a  dry 
state  they  amount  to  about  ><t  ox.  daily.  It  would  aeem, 
however,  that  when  indigestible  nnd  irritating  food  is 
used,  the  quantity  of  fa:cal  matter  is  increased,  as  if  the 
food  was  hurried  throii}!;li  the  intestines  without  under- 
poioR  difjestion.  At  the  Wakefield  Prison,  for  example, 
it  was  found  that  wl'.cn  brown  hn  atl.  tontainins  bran,  was 
given  to  the  prisoners,  the  weight  of  the  fa:ce&  was  7  oas. 

per  head  daily  :  and  tiie  samettft  baa  been  obieiTed  at 
the  Coldbath-fields  Prison. 

With  this  general  aeeeunt  of  the  digcMive  fiindlion  of 
the  dilferent  secretions  discharged  ittt»  the  aKmentary 
canalt  we  are  prepared  to  tn<)uire  into  the  digMtlbility  of 
difliefent  alimentary  suh<;tances. 

Nitrogenous  or  proteinaceous,  or  alhutr.inocs  mibttances, 
which  constitute  the  teadir.;;  ailkles  <if  iliet,  are  evidently 
digested  by  the  gastric  juice  and  the  intestinal  mucus. 
In  the  former  case  they  arc  converted  into  acid  peptones, 
of  which,  accordine  to  Lehmann,  there  arc  several 
varieties,  as  albumino  peptones,  fibrino-pcptones,  caseino- 
peptoaea,  gdatino-peptones,  &c.,  according  as  they  arc 
derived  Iran  albumen,  fibrin,  casein,  gelatin,  ftc,  and  of 
theae  avbitancee  tbe  fluid  fern  «f  albumen  ia  meat 
easily  comFerted;  then  coagulated  albumen,- then  fibrin, 
then  'casein,  and  lastly,  the  derivatives  of  albumefi. 
gelatin,  chondrin,  and  cartilage.  The  tegtrmentary  forms 
of  albumen,  as  hair,  wool,  feathers,  &c.,  being  entirely 
indigestible.  Here  is  an  example  of  the  indigestibility 
of  hair — it  is  a  ball  of  it,  obtained  from  the  alimcntarv 
canal  of  a  cow.  and  has  come  from  the  calf  which 
the  cow  has  a  habit  of  licking.  Serpents  and  other 
animals  that  swallow  their  prey  entire,  digest  the  soft 
tissues  and  boacs,  but  thqr  nsgorge  the  hair  and  Isathers 
untouched. 

It  ia  diAorit  to  apeak  of  Ihe  comparative  digeatlbiH^ 
of  diflimnt  nitrogenous  feoda;  fbr  the  well-known  expen- 
-  ments  of  Dr.  Beaumont  on  the  Canadian  with  a  fistulous 

opening  in  the  stomach,  and  even  expeiimentB  made  in 
bottles  with  pepsin,  do  not  represent  the  full  and  nattiral 
coodltionaor  tbepnwen:  at  the  pieaent  tinethennre, 


J  doubt,  great  difTcrenccs  in  the  digestibility  of  differeat 
limal  r ubstam  cs.  I3r.  Beaumqtit  found,  in  nii  itiquitidi^ 


no 

an     -  —   •  •     I-  ■ 

that  .soused  pi;^'-'  feet  and  soitsed 'tripe  were  t!ie  most 
dit'Cf.tiblc  of  all  iuiKl  -.  and  that  l>oilcd  ten  !  ri  •  f  neat  wis 

foods - 


Article*  of  did. 


How  cooked. 


CbymiAcS' 


Pigs'  feet  (soused)  . . 
Tri|ic  (souwid)  . .     ,  . 
Egga  (whipped).. 
Salmon  trout    . .    . . 

Venison  steal;   . . 
Urains  

Ox  Iner   

Codtish  (cured  dry).. 
Eggs  ..  ..  .. 

Turkey 

Gelatine  f, 

Goose ..  .. 

Pig  (suddng^   ..  .» 


Boiled 
.Do. 
Raw  ■ 

Broiled 

Boiled 
Ikoiled 

Boiled 

Koa.lcd  . 

Uoiled 

Do. 

Koastcd 


a.  M. 
I  '  o 

1  o 

1 30 
?  30 

»  -55 

2  O 

2  O 

2  15 

2  23 


Lamb «.    71         i>.  BruiJed  , 

Chicken     ..    .*    •>        ..r  Fricasseed 

Beef   Boile4 

Do.    .«   Roasted 

Muttpq   ji.  Boilefl 

I>6   Roasted 

Oysters    ..  Sti^wsei 

Cheese      ..    ..    Raw  .. 

l.ggs   Hard  bo^cd 

Do.     ..    ..    •  *  .  •  •    •  •  I'lied 

lieef  '   Do. 

l-'owls  . .     «.     ..  ...    ..  lioilcd 

Do.     ..     •.    ..     .r    ....  Koasled 

Ducks..    ..  J'  L)o. 

Cartilage  •    .«    ..  Boiled 

Pork        .>    ».    •.    «•    ..  Boasted 

Tendon    Boiled 


it) 

JO 

30 
30 

iS 


"45 
3  0 

3 
3 
3 
3 
3 
3 
4 
4 
.  4 
4 
4 
5 


o 

»5 
30 

30 

30 

3" 
o 

o 
o, 
o 

15 

»5 


5  30 


It  is  doubtful,  indeed,  if  cheese  or  t'eDdons  arc  ever 
digMtcd  except  in  small  quantity:  and  it  Is  evident,  from 
thcae  esparimenta,  as  1  shall  bemafter  explain,  that 
^king.  bpa  coaatdcral^e  'u4pi(iffifj^  tl)ie  dtgestibility  of  ■ 
food. 

It  is  a  curious  problem  why  the  stomach  does  ODt 
digest  itvelf,  'eeing  that  it  hclonfis  to  the  class  of  most 
easily  dige  t  oll-  si:bstanres,  as  tripe.  Hunter  explaini^d 
it  by  refcrnni?  the  protefti\e  power  to  the  vital  force,  for 
when  dead  the  stomach  di-t  -t  ■  ;t-^i  if  in  common  with  the 
food  contained  in  it ;  hot  Bemaid's,  and  Pavy's  experi- 
ments have  proved  that  this  ta  aot  the  right  explanation, 
for  if  the  legs  of  liviag  irogs,  or  the  car»  of  liying  rabbits, 
are  introduced  into  the  stomach  of  a  doe  tbrougl^  a 
fiatolona  opanteg.  in  tkeaidn.  tlwir^igtat  like  other  pro- 
talnaceana  Aibetnncen.  iMbigi  lupiiilarrl  that  the  pro- 
tedive  power  was  in  tiwilii&.Mcn  «Mch  tkml  *e 
stomach,  but  Pavey  dstondadn  p«rt  Of  ihe JnacT  walb.of 
a  dog's  stomach,  and  fobnd  that  the  tisatsdtd  ttot  digest, 
but,  on  th«  contrary-,  quickly  healed,  and  he  is  of  opuajon 
th.at  tlie  prnte<Jtl\ power  is  in  the  alkaline  condition  of 
the  blood,  which  circul.ites  so  freely  through  the  capil- 
laries vessels  of  tiie  stomach  during  digestion. 

Starchy  substances  and  cellulose  are  digested  by  the 
ptyalin  of  the  saliva,  and  the  pancreatin  of  tne  pancrcatic 
fluid,  as  also  by  the  animal  diai^ase  of  intetlii|ltl  mucus. 
The  aotatian  n  eSeAed  by  the  conversion  of  the  starch 
and  ceniiaee  ii«o  a  low  foAn=«f  angsr.taiUdjtacoK. 
whMf  t^Mf  abewted  idtd-the  dtenlktieB,  or  fiedati 
changed  into  ladHc  acid,  that  servea-M'tmMflaMf  Iktte- 
tinn  in  the  digestron  of  TfittOgeBtW  tAaWer.  •  JW  time 
necessary  for  the  digestion  of  diffTcnt  ^■e^td>le 
substances,   as   dcterroined^  by  Pj.  ^|eau^ontj^^'*aa 
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How  prepared. 


Rice   Bulled 

Applet  (iimt  anid  mellow)  . .  K.iw 

SafO  «>    *«    •»  Boiled 

Tapioca  »  Do. 

Barley   Do. 

Apples  (sour  and  meliow)     . .  Raw 

Cabbage  with  vinegar         ..  H  ). 

Beans   ■>  iioilcd 

Spon«c  calw    liakuJ 

Parsnips   ,.  Boried 

Potatoea  •-  Koastvd 

Do  ♦ .  Kakcd 

Apple  dumpling  ..    ..  Bailed 

Indian  com  cake    Baked 

Do.    do.  Incaid   Do. 

Carrot..  *»  Boiled 

Wlieatenbmad..    ..    1.  Baked 

Poutoet   Boiled 

Tornlpa    Do. 

Beets   Do. 

Cabbage    Do. 


Time  of 
chyinifica- 
lion. 

H.  11. 

t.  o 

I  JO 

a  o 


o 

b 

0 

30 
30 
30 
30 
33 
o 

0 

«5 
«5 
30 

30 
30 
45 
o 


It  would  be  seen  from  this  that  the  time  of  di^^estion  is 
in  ]irop<(rtion  tt)  thf  .Tmount  of  ci.IIiiId'.i-  or  woody  tissue 
in  the  lood.  No  doubt  there  is  a  more  complete  solution 
of  these  matters  in  the  small  intestines,  where  the  pan- 
creatic fluid  and  intestinal  mucus,  aided  by  the  alkaline 
condition  of  the  fluids,  exert  the  greatest  adtions  on  them, 
bat  it  is  veiy  doubtful  whether  bard  cellulose  and  woody 
matter  afe  at  alt  digested  by  man.  Even  tn  the  ease  of 
the  pig.  whose  digestive  powen  an  siiigDlarly  aftive.  it 
is  thooght  by  Messrs.  I>awes  and  Gitberl,  from  their  ex- 
periments on  the  fattening  of  animals,  that  there  is  lifJc 
or  no  digestion  of  these  substances  ;  and,  under  any  tir- 
ciiniF;!nnLi's.  a  very  ])jolonged  conta(5l  with  the  secretions- 
is  nccessai  y  for  tlieir  di£,estion.  Raw  starch  will  pass  a 
considet.able  distance  aloni;  the  nliment.^ry  canal  of  inati 
without  much  ch.ini;c,  and  it  i<  only  towards  the  end  of 
the  small  intcHtine!;  that  tlie  <;tarch  i;ranii!i-s  undcr'^o 
marked  di.sitite^ration.  Those  aitimals  which  feed  entirely 
on  vegetables  have  alwa)rs  a  contrivance  for  keeping  the 
food  for  a  long  time  in  contadl  with  the  secretions.  It 
occun  as  the  paunch  in  ruminants,  the  crop  in  birds,  the 
large  ccecam  ia  rabbits  and  other  fodentia,  and  aa  the 
long  alimentaiy  canal  of  all  of  them  %  bnt  even  then  a 
large  portion  m  the  Tegdible  tissue  passes  through  the 
bowels  unchanged.  Cooking,  grinding,  and  otherwiae 
disintegrating  the  tisaac  helps  conaidcrabiyia  the  digestioQ 
of  it. 

Gum  and  pedin  arc  probably  not  digested  at  all,  for  as 
they  are  unchanged  by  contad  with  the  secretiooa.  and 
are  incapable  of  dialysaa  or  absorption,  they  must  pals 
tbcough  the  alimentary  canal  without  serving  any  purpose 
in  nutrition. 

Fatty  matters  are  digested  by  the  emulsifyiM ati  n  of 
the  pancreatic  fluid ;  and  by  bein;^  thii>;  broken  up  into 
extremely  minute  globules  they  are  freely  admitted  into 
the  ladeal  'vesaals ;  in  fad,  ttie  cmulsitied  globute*  of  fat 
are  seen  eotwing  the  villi  of  the  intestines,  penetrating 
their  tissues,  per^uling  the  subjacent  cellular  bodieis,  and 
tluw  catering' die  laAeala;  and  no  doubt  the  peristaltic 
siAion  of  the  inleMhiea  contribates  largely  to  this  emol- 
ai  tying  proecst. 

Saline  substances  are  f^enerally  soluMi-  in  water,  and  arc 
therefore  easily  absorbed,  but  when  this  is  not  the  case,  as 
with  the  earthy  phosphate-;,  they  are  attached  hj  the  add 
constituents  of  the  gastric  juice. 

And  hcfe  1  may  remark  that  fhe  great  aids  to  digestion 
are  :— 

lat.  Vut^tT  aeledtioo  of  food,  accordiag  to  tiie  taale  and 


and.  Proper  treatment  of  it  as  regards  cooking,  flanur* 

ing  and  serving  it. 

3rd.  Proper  variations  of  it,  both  to  its  nature  and 
treatment,  ao  that  the  appetite  may  not  fail. 

4tb.  Exercise,  warmth,  and  a  genial  disposition. 

(Tu  be  cuntinued.) 


NOTICES  OF  BOOKS. 


ScitHtiJtt  Bbtt  Boats,  N«,  II.  Ninth  Report  of  the 
MemealOfltcer  of  the  Privy  Cotracil,  with  Appendix. 
London. 

(Conttnucci  from  p.  Iii>.) 

It  has  already  been  shewn  in  a  few  words  th.it 
BufTicient  guarantees?  have  been  <;iven  by  Dr.  ThuJicucn 
for  the  accuracy  of  his  observations,  and  this  is 
of  importance  direilly  to  the  value  of  his  results.  It 
must  be  added  that  verbal  descriptions  are  not 
exciuKivuty  r«tied  upon,  but  we  are  AirthoT  supplied 
with  upwards  of  twenty  dia>;rams,  and  these  are  or  two 
kinds.  The  well-known  method  of  Bunsen.  adopted  by 
him  in  bis  researches  on  Erbium  and  Didyminm,  is  em- 
ployed in  the  first  place ;  thus  the  intensity  of  the  abiorp< 
uon  bands  being  graduated  and  fixed  by  degrees,  snch 
bands  are  diagrammaticatly  represented  by  aconeofwhtch 
the  base  repre--Ln;s  the  entire  marginal  width  in  the 
spcttrvim,  and  the  entire  cone  projeds  towards  the  opposite 
margin  proportionately  to  the  blackness  of  tin-  band.  As 
is  remarked  in  the  context  the  advantage  ot  this  cnnsists 
in  its  capability  of  bein;;  e:npl.)vcd  ::i  tcxi  ItimLs  \s; tli 
ordinary  letter  press,  where  tth^dingofi  ofdegrc.s  of  dark- 
ness is  jiractically  impossible. 

The  other  method  is  to  our  thinking  more  satisf.ic'torj', 
and  is  after  all  sufliciently  simjile;  there  can  be  no  doubt, 
in  the  minds  of  any  who  will  take  the"  trouble  of  looking 
at  the  coloured  spedra  contained  in  the  report  under 
notice,  of  its  ready  application  to  ordinary  text  books.  A 
method  like  thia  realiv  is  a  great  boon  to  students,  and 
Dr.  Thudicum  haa Curly  wmed  their  thanks  for  his  demon- 
stration of  its  success.  A  lithographer  prepared  sheets 
with  tlie  spedral  colour  imprinted  in  the  usual  succession 
and  proportion  ;  on  these  are  entered  the  solar  lines  in  the 
closest  approximation  to  the  nat  ir.d  place-.  n\  the  colours 
possible.  If  this  is  not  done  tlie  slips  .ire  t'lxed  upon  a 
rack  of  parallel  lines  representing  the  spcLtromi-ter  scale, 
the  ends  of  the  upertrum  bcini;  tirst  accurattdy  adjusted. 
The  slight  drawback  is  to  express  the  amount  of  shading 
belonging  to  each  band  ;  for  this  the  estimate  ot  the  eye  is 
tbesflfegttide.  A  >iip  tlius  once  carefully  prepared  may  be 
of  course  reproduced,  and  printed  by  the  chromo-litho^ 
grapber ;  and  to  avoid  the  trouplc  of  printing  them  on  the 
paper  of  the  book,  these  slipa  may  be  pasted  in  the 
properly  left  blank  intemlt. 

It  seems  to  us  that  similar  slips  may  be  rimilarly  intro- 
duced into  text  books  by  authors;  and  observers  by 
To  11 0  <.v ;  n I  lie  s  e  d  i  r  e  ci  ioBS  will  be  able  to  recofd  thdr  reeulis 

for  future  reference. 

Ari  the  chief  interest  of  all  these experimcnls  turns  upon 
the  urine  of  cholera  patients,  it  is  necessary  to  follow 
Dr.  Thudicum  in  his  remarks  of— first,  the  quantiQr, 
secondly,  quality  of  the  secretion  in  the  disease. 

.\s  the  complete  supjiression  of  the  urinary  secretion 
in  collapse,  lasting  for  hours  or  days,  it  one  of  the  most 
striking  and  peculiar  features  of  cholera,  so  its  re-appear- 
ance is  amongst  the  earliest  and  most  auspicious  signs 
of  beginning  recovery.  The  first  secretion  mostly  con- 
taiaa  the  evidence  of  the  mechanical  obstruftion  of  the 
flunuM  channels  of  die  kidneys,  and  of  the  general  death 
of  the  eptthelia  of  the  urinary  passages.  It  also  oontaina 
the  sign  of  continued  resistance  to  the  blood  current 
ihrouj4h  the  kidneys  in  the  form  of  transuded  albumen  • 
of  the  blood.  Further  in  many  cases  it  carries  small 
quaataliea  of  voenliar  almonoai  iogicdionta,  n^ch  may^,  a 
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perbaps  be  produO*  or  remnnnt<«  of  )>roeeiiWB  engendered 

by  the  choleraic  protf:"?  in  the  !>!  L 

Oilt  of  upwards  of  tl-,ii  :y  c.::,e.s  of  wlio'^cra  in  v.  liith  an 
f'pp  •riuii;t\  tor  L-\n:ir n!n_,'  the  urine  was  alTurtlcd,  only 
about  eigineen  yiclJi-  l  drst  or  carlv  urine  of  readion 
with  characteristic  piopL-rtics  of  tl-.  i-  r;.T;:^e.  In  licveral 
of  these  eighteen  cases  the  only  specimen  obtained  v,as 
taken  from  the  body  after  de^tfa. 

The  first  nriae  paned  bjr  peiions  recovering  from 
collapse  was  oiottly  small  in  quantity,  as  little  as  six 
cnbic  centimetres  being  observed.  After  the  first  ex- 
cretion, which  afTorded  one  limit  of  the  measure  of  the 
Rccrttory  ailivity  compared  to  time,  Kcvcral  hours  frc- 
(|Hontly  elapsed  before  a  second  cvcretion  afi'ordinj;  the 
i  tln  r  laiiit  ttnil:  jiI.icl-,  'I'liis  yielded  Renerallv  a  lar^jer  1 
ruiicmMi  ui  lliiid  U.an  ilie  first,  Liui  its  nirasurc  remained 
Rrt.iil  ,  ;  .  low  the  normal  standard.  VVIicn  tlie  urine 
cNcn  II  I]  .lurinfj  the  first  twenty-four  hours  after  the  re- 
est:.!ilis;i:v.i-nt  of  secretion  was  united  and  measured,  it 
was  sometimes  found  as  low  a^i  70  cubic  centimetres, 
bein^  only  one-tenth  of  what  would  have  been  excreted 
in  acute  febrile  diseases,  and  only  one-twentieth  of  tbe 
m*rmal  standanl  of  health. 

To  thbdimilltttion  of  the  urinary  water  corresponded  a 
great  diminution  in  the  amount  of  the  principal  ingredient, 

urea.  In  one  case  the  tnt.;l  <|ii,i:ui;v  oi  uica  t\vrrtcd 
durini*  the  fjrst  tweniv-ioui  Lours  .nu  :  tlie  secreiiun  had 
bc}!im  .itTUjunti  -l  to  only  oo  i;i  ar.iriic  'i,  being  only  about 
oiu-  liijitjLth  ]).iit.  of  the  sitrelion  which  a  healthy  indi- 
%:  lii.ilot  the  sj;iie  \vi-i^'!it  would  have  ptoiii:i:f  1  ihit  ln|J 
the  f.,»me  lime.  The  urme  was  dilute,  the  urea  being  to 
water  in  the  relation  of  14  to  qS  O  In  health  the  urea  is 
in  round  numbers  z  per  cent  of  the  urinary  water,  and  in 
febrile  conditiuns  it  rises  to  3  and  .\  per  cent.  '1  here  ir 
consequently  no  condition  of  Jiealth  or  of  febrile  disease, 
and  as  far  as  our  present  knowledjje  goes,  no  other  con- 
dition of  body  whatsoever  in  which  chemical  change  as 
cxpre«:scd  by  the  excretion  of  nrea  may  lie  so  much 
diniinished  as  in  clU'lcra. 

'i'hc  first  urine  mostly  cunt.nincd  appreciable  quan lilies 
of  uric  acid,  but  rot  more  than  would  correspond  to  a 
feeble  prnpnrluKi  in  normal  urine.  In  some  cnses  the 
acid  was  •♦pontanrr.usly  deposited  in  the  crystalline  state. 
Oxalic  acid,  which  mny  be  termed  an  accidental  ingre- 
dient i>f  normal  urine,  and  which  obtains  preal  patho* 
loijical  importance  in  cases  where  if.  lime  salt  r>^-"iifi'st« 


isposition  to  cryBtall{>-e  and  fcjrm  concretiv 


(he 


1)<k1\-,  was  mostly  present  in  first  cholera-urine  to  the 
anvtunt  ofaewraf  centi^mmes.  Of  the  iiwrgairie  sahs 
chlorides  were  nthcr  aJwent  or  present  in  traces.  |>hos> 

S bates  and  sulphates  much  diminished.  The  colour  of 
rm  ttritte  was  mostly  pale  yellow,  sometimes,  however, 
saturated  ydlew,  rarely  dark.  It  was  tutbid  by  suspended 
formed  iofjredienis,  and  appeared  of  a  darker  ct'lot.r  \'.  hi-n 
these  matters  were  removed  by  filtration,  'i  !ic  eolour 
was  due  to  ordinary  urochrome.  and  perhaps  in  ran  to 
the  admixture  of  one  or  two  diffcretit  bodies  which  will) 
acids  yield  blue  and  red  products,  and  which  have  there- 
fore been  dcsi;^natcd  as  urcu:ynrsfnor»en  and  urorubtnr f^t^n. 
.Mbumcn  in  small  quantities  .  Tiiostlv  prest  nt,  rarL-ly 
absent.  Sometimes  there  wcrf  s|-ri  viles  sinj^le  and  double, 
and  more  or  less  developed  fnn;,'i.  These  signs  of  de- 
composition, to{,'efher  wi'h  ;.lii;nilance  of  vibiiones,  were 
the  more  di-veloped  tlte  n  .  :l  the  neutral  or  acid  reaAioR 
bad  passed  into  the  alkaline,  and  the  more  the  presence 
ol  ammonia  carbonate  was  indicated  by  the  deposition 
of  ciystals  of  triple>phosphate.  Lime  phosphate  in 
needles  and  dumb-bells  was  also  observed  in  cause  where 
the  decomposition  had  gone  farther,  mixed  with  spinous 
globtiles  of  soda  urate.  In  such  cases  the  pus  cells  formed 
the  UKu.il  u>i''.  of  ,  [!he';ivc  mucus. 

In  tl.e  lorpiii,  u:pi<i,  .Tiid  iVbnIe  stapes  the  urine  assumed 
pro|HTl:cs  .111(1  was  excrete<l  :ii  qu.intities  eorreRjxmdin  1^ 
on  the  whole  to  the  thermic  conditions  of  the  body,  and 
the  rapidity  of  pulse  and  peipiiMion»  in  meb  a  nudBcr  M 


ai\  ^neral  patholoj;ic.al  grounds  from  a  knowledge  of  tbe<e 

conditions  might  have  been  prediAed. 

The  earliest  urine  voided  by  choleraic  patientu  entering; 
upon  the  St.. [;e  ofreadion,  not  r.irelv  contains  .i  peciili.'.r 
principle,  which  has  the  property  of  generatin;;  a  blue 
colouring  matter,  when  the  urine  is  cautiously  boiled  with 
a  suRicicnt,  but  not  excessive,  quantity  of  nitric  acid. 

This  produdlion  of  a  blue  matter  from  the  urine  of 
cholera  patients  was  first  observed  by  Gubler  {Oax.  Urd. 
df  Paris,  Dec.  16,  1854).  The  usual  colour  of  the  urine 
which  gave  him  the  test  was  very  pale  yellow.  He  found 
the  blue  more  evident  when  impure  nitric  acidt  cootalaing 
nitrous  acid,  was  used.  He  never  found  any  green  tlag^i 
but  the  blue  persisted  for  some  time  and  then  faded.  He 
believed  that  there  was  some  analogy  between  thia  matter 
and  the  colonrins  matter  of  bile* 

These  observatloaa  wcfo  a  year  Inier  confirmed  by  H. 
Osborn,  (Hftdieal  Times  and  Gatttte,  March,  li^ss,  307,) 
and  I.audcr  Lindsay  {Ibid.,  May,  1855,  460.)  Osborne 
observed  that  the  urine  of  a  cholera  patient  recovering 
from  colI.i]^se  h:id  a  dark  colour  and  turbid  appearance, 
was  a.  id,  ,i:i(l  ot  .specitic  f^r.ivity  iu20.  The  addition  of 
a  little  pr.rc  nitric  acid  cli.inj^ed  the  col.iur  to  reddish, 
then  deep  violet,  and  .1  blue  powder  was  ultimately  de- 
po' iieii.  When  n:tric  ai-iJ  coiuaunn;^  nitrous  w  as  v^sed, 
eftervcsccnce  was  produced,  and  a  brown  precipitate 
subsided,  in  which  the  microscope  discovered  some  blue 
specks  ;  the  supernatant  fluid  remained  of  a  straw-colour 
instead  of  a  deep  violet.  Hydrochloric  acid  aded  exadly 
like  nitric  acid  in  producing  the  blue  precipitate  and  violet 
colouration.  The  blue  matter  appeared  soluble  in  alcohol. 
On  adding  a  solution  of  potash  to  the  blue  precipitatci  the 
solution  gave,  with  a  nersalt  of  iroot  a  pale  bloe  ;  and 
with  a  i^rotosalt  of  tnat  metal  a  greemah  precipitate, 
insoluble  in  hydrochloric  acid.  Sulpbate  of  copper  threw 
down  a  reddish  brown  precipitate  from  this  solution  by 
potash.    The  urine  of  the  patient  ga\  e  a  less  amount  of 

blue  pieeijiitate  as  convaiesceuec  became  established. 

Sufisequeiuly  Lindsay,  on  evapoiatiug  a  mixture  of  tho 
fu  st  urines  <iffour  collapse  cases  entering  upon  renciiiin, 
observed  that  as  the  fluid  reached  the  boiling  point  a 
copious  scum  of  a  beautiful  Prussian  blue  colour  fonncd 
on  the  soriace.  Microscopically  it  seemed  to  coniiit 
wholly  of  urates  having  a  Uuc  tinge. 


LABORATORY  NOTES, 


SUPPORTS  FOR  EUDIOMETERS. 


Sir, — It  may  be  a  matter  of  interest  to  readers  of  the 
CtiFMtCAi.  Nkws  engaged  in  the  analysis  of  gases  by  Bun- 
sen's  inelhods.  if  f  jilnv  <■  on  rerfird  a  divide  to  which  lh.i\e 
bad  reLivjtse  for  the  support  of  the  eiidiornf  ti  rs.  Six  months 
•T^o  I  used  \\  ith  more  or  le=s  success  woode.T  screw  clamps, 
but  m  rnativ  instanires  s!K  h  supports  have  no  cl.TlTn  to  the 
title,  .irii:  au-  tiften,  I'roni  their  construttinr..  q.irt"  untilteJ 
for  the  purpose  intended.  1  need  not  enumerate  the 
defeats  in  the  so-callcd  universal  holder^,  lit^ht  at  its  foct 
and  weak  in  its  joints,  a  wry  contradiAion  ot  its  pro- 
fession. I  shall  pass  over  the  support  figured  on  page  aa 
of  Bunsen's  "  Gasometry  "  as  being  a  fixture  to  the  table, 
•■d  remark  that  I  prefer  freely  to  empeml  tbe  endionielcr 
so  as  to  allow  the  instrumeM  to  OMume  a-  verikai 
position.  This  is  easily  and  satisfaftorihr  aecompllslisd 
as  follows : — Two  ipicces  of  tbin  copper  binding  wire  of 
equal  length  are  placed  side  by  side  and  twisted  together 
in  the  middle  so  as  to  form  a  circular  loop;  this  is  done 
by  aid  of  a  glass  rod ;  the  length  of  wire  so  twisted  may 
be  5  millimetres.  The  luur  free  extremities  are  next 
somewhat  llattened.  so  that  when  placed  over  the  head  of 
the  tube  they  sh.ali  lie  closely  to  thi  L'la'  at  equidistant 
points ;  in  this  position  they  are  to  b«  carefully  bound  t« 
the  tube  with  waxed  tbtewl  ibr  s  teBgttiWi»iiinil«iilwi 
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So  •ecared  tlie  wiit  will  ranain  atUtclied  under  a  strain 
of  14  poundk.  The  mippoit,  from  whidi  the  tube  U 
tospcnded  by  •  steel  book,  coitiitta  of  e  crate  bar  of  wood 
or  metal  feMiiw  on  two  upridita.  the  feet  of  which  are 
heavy  and  fit  closely  against  the  ends  ofthe  trough.  One 
of  the  upright!  should  be  cut  au  aN'  in  suuh  a  manner  as 
to  allow  a  tube  to  be  passed  throi.:i,'h,  that  it  may  In."  in 
the  ft,lt-covercd  groDvc.  J"'rom  the  cross  b.ir|  h.nig 'I'vora! 
hook&  of  lengths  adapted  10  the  various  L-udiomctL-is. 
arrangement  as  here  described  is  one  I  ha\c  used  fur  the 
last  six  nonfhi.  Its  simpliL-ity  and  tht;  case  w  ith  v^hich 
the  tuhcs  uru  placet!  in  position  and  remavcii  arc  its  ch.iff 
recommendations.  Again,  several  tubes,  if  required,  can 
he  suapended  in  the  same  manner ;  the  menescus  of  each 
in  no  way  obscured  by  shadows  thrown  from  its 
neighbour. 

inie  Qnly  point  re<)tiirinc  alteration  ia  to  caieftiUy  centre 
the  loop  01  copper  wire  bcuwe  the  binding  is  made  iecune. 
Some  apology  is  peiinpe  due  for  bringing  into  prominent 
notice  a  matter  «o  simple.    I  masti  however,  allow  the 

iii^hst.in(.c  (if  ttu-  !ottt-r  to  plead  its  owaeanaeat  the  bar 

C)f  opinion,— I  utH,  (Sec, 

P.  Holland. 

September  a. 


CORRESPONDENCE. 

WANKLYN  &  CHAPMAN'S  "  WATER 
ANALYSIS.'* 

f  ik0  St^tm^ef  tlu  Chmkol  N*w$. 
Sia.'— The  review  of  our  book  on  "  Water  Analysis,"  with 
which  ytm  favoured  us  and  your  readers  generally  last 
week  is  mixed  up  with  Other  matter  which  reqvires  some 

notice  from  us. 

As  to  the  review  properly  fo-calletl.  there  i';  no  neL  i-ssitv 
for  us  to  discuss  it  at  all,  and  \\e  phall  content  iiurselvcs 
With  expressing  our  sense  of  the  unusual  magnitude  of  th.e 
space  in  the  columns  of  your  valuable  journal  whieh  h.is 
been  devoted  to  it.  Neither  is  th.ere  the  snialle'-t  necessity 
for  us  to  tlefenfl  ourselves  from  the  charge  of  over-hasty 
publication,  winch  is  levelled  at  us  by  the  reviewer,  nor 
from  that  of  bringing  out  "raw,  incomplete,  and  sometimes 
inaccurate  results ;"  all  this  most  be  regarded  as  a  compli- 
ment, the  liite  of  which  ia  occasionally  paid  us  by  certain 
chemists  whose  adttvity  does  not  take  the  diftOtoi  of  the 
original  leaearcb. 

Bnt  dther  from  inadvertence  or  from  some  other  cause, 
the  reviewer  has  been  betrayed  into  some  misstatements." 
Thus  our  strirtly  forma!  quotation  from  Dr.  Noad's  book 
is  described  ^  <  ipyin^; — '■  ttjpied  froin  Dr.  Xoad's 
Qualitative   Ai.ii.)  writes   our   critic.      In  litefAiy 

circles  the  use  of  sucli  an  expression  i'^,  we  believe, 
restricted  to  the  description  of  a  quotation  or  parjphr.ise 
made  without  acknowledgment.  Moreover  this  (|uota- 
lion  is  merely  subsidiary,  not  being,  as  the  reviewer  would 
seem  to  imply,  the  description  of  the  details  of  the  soap- 
iest in  the  form  which  wc  prefer  to  recommend  for  general 
adoption. 

On  tbesubjefk  of  the  controversy  respeding  Dr.  Frank- 
land  and  Mr.  Armstrong's  method,  which  our  critic  regards 
as  "  vesy  elabor.nc  and  most  elqgant,"  fault  is  found  with 
,  as  tat  sol  being  able  to  assert  that  we  have  tried  it. 

However,  the  set  of  test-determinations,  published  by  Dr. 
Frankland  and  Mr.  Armstrong,  for  the  purpose  of  exhibit- 
ing the  tap  il'ilitie  ,  of  their  method,  and  which  does 
exhibit  it  as  h.i,  liij^  arrived  at  so  hi;^h  a  pitch  of  perfedion 
as  to  be  affeAed  by  an  average  error  of  only  half  a  niilli- 
pranime  of  orRanic  carbon  or  nitroj^en,  in  a  litre  of  water, 
relieves  chemists  from  the  duty  of  examining  it  experi- 
mentally for  themselves.  At  any  rate  under  these  circum- 
stances no  blame  can  rest  on  us  who  do  not  que^tion  the 
possibili^  of  reaching  this  degree  of  precision,  but  who 
bave  liaiply  pointed  out  tint  «  litit    noit  kinds  of 


natural  wa|er  contams  Jirjs  than  half  a  milltgranune  of 
ornnic  nitrogen. 

The  reviewer  ia  in  error  in  the  account  given  by  him  of 
the  origin  and  history  of  our  ammonia  process.  It  did 

not  originate  in  the  oxidation  process,  as  our  reviewer 
represents  it  to  have  dune;  neither  is  it  quite  eonedl  to 
s.i\  tliit  It  was  first  announced  on  the  2otii  u,'' June,  in  a 
paper  read  to  the  Chemie.il  S>  eiety.  Hcforc  that  date  it 
hud  l>een  ftiven  very  cxplieitly.  but  in  a  rudimentary  state, 
in  the  pa;:cs  of  "  The  Laboratory." 

Oui  reviewer's  account  of  the  contents  of  our  various 
papers  bearing  on  this  subjcd  is,  for  the  most  part,  a  mis- 
representation diversified  by  positive  mis-statements  We 
will  not  waste  your  valuable  space  by  entering  into  detail, 
but,  should  the  errors  of  our  critic  take  root  in  the  chemical 
mind,  m.iy  possibly  refer  to  them  at  SOmc  future  time. 
Mr.  Dugaid  Campbell's  results  were  contradidled  in  The 
Laboratory"  within  a  fortnight  of  their  publication. 
They  were  again  denied  emphatically  at  a  meeting  of  the 
Chemical  Society,  and  were  not  maintained  even  by  him- 
self. They  were  subsequently  denied  by  Mr.  I'hilip 
Holland  in  the  pages  of  this  journal,  and  have  never  been 
confirmed  by  any  one. 

With  reg.ird  to  the  advice  pven  to  us,  no  doubt  vety 
kindly,  towai  Is  the  en  1  of  the  review,  "not  to  imagine 
that  chemists  are  prejudiced  against  it"  (our  ammonia 
process),  "  because  they  hesitate  to  aecejn  ev  ii'.enee  so 
inconclusive,"  &c.,  we  have  to  say  that  our  complaint  is 
of  another  kind — via.,  that  it  has  been  precipitately 
adopted  without  being  either  acknowledged  or  understood. 
In  the  interval  between  the  reading  of  our  paper  to  the 
CbemicaUSociety  and  the  publication  of  the  number  of  the 
Chemical  Society's  Jonmal  containing  the  description  of 
our  proccsa,  chemists  were  to  be  found,  who,  trusting  to 
their  recolledion  of  what  had  been  read  to  them,  or.  • 
depending  on  a  reporter,  did  not  scruple  to  undertake  the 
working  of  our  ammonia  process  for  the  Government, 
without  our  eo-f)pcraiiun  or  J.now  led^e.  -We  are, 

Your  bumble  and  obedient  servants, 

J.  AtntBo  Wanklvn. 
£it)tK«T  T.  CKarMAif. 

Laboiatory,  L«n<!i>ti  InMitQIkNI, 

scjit.  ts,  tm. 

rWc  take  a  somewhat  unusual  course  in  printing  the 
above  review  of  our  review,  and  we  do  so,  firstly,  because 
the  subjcA  it  refers  to  is  of  great  importance,  and  secondly, 
because  we  are  anxious  to  enable  our  readers  to 
form  as  impartial  an  opinion  as  possible  00  the  question 
at  issue. 

It  1^  !.c.xrccly  worth  while  to  answer  in  detail  all  the 
petulant  objedions  taken  by  our  correspondents.  We  did 
write  "  copied  "  instead  of  quoted,"  and  if  the  **  literary 
circles,"  to  whose  somewhat  vague  tribunal  we  are 
referred,  decide  that  copied  means  pirated,  we  must  bow 
in  meek  submission  :  in  the  meantime  wc  will  take  leave 
to  consider  the  objection  a  quibble.  Tkovaiious  chemists 
vvl:t  m  our  irritable  authors  attack  can  very  well  defend 
themselves,  and  to  them  we  leave  the  task.  W*e  are  not 
much  afraid  tlutt  the  high  reputation  which  has  hitherto 
m.itked  the  names  of  Frankland,  Odiing,  and  Campbell, 
will  i>uiTer  much  diminution,  even  from  the  assaults  of 
these  redoubtable  champions. 

As  for  our  reviewer,  and  the  aspersions  cast  upon  his 
veracity,  he  exhibits,  wc  are  grieved  to  say,  anything  but 
a  contrite  spirit,  and  even  aggravates  his  offcnee  by 
reiteratin;;  all  liis  sl.-stemcnts.  He  urges  that  his  account 
of  the  history  of  the  ammonia  process  is,  in  the  main, 
perfbOly  coireft}  that  tb«  pnpen wbichnppcwed in  •*Tho 
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Lftboratmy  "  contained  no  notice  of  the  fHOccie  at  It  was  | 

aftiTvvanls  pitblishcd,  and  in  p.i:ticu!a.-  r.n  atlu«,;i>n  to  ' 
pennanganate  of  potash ;  that  the  earlier  papers  contained 
important  statements  which  were  contradiAed  in  the  later 
ones;  and  •^•cncrally,  th.-it  the  oiijjitial  jniblicilion  was  in 
an  eminent  degree  "  raw.  incumpkte,  and  inaccurate." 

He  has  sent  us,  in  Justification  of  his  opinions,  the 
following  (|ucit;iii;>ns  fuxn  soiur  of  the  authors'  pub- 
lislied  papers,  and  we  are  so  far  influenced  by  them  as  to 
refrain  for  the  present  fton  holding  him  up  to  general 
execration: — 

Wankltm.  LaboMtory,  Mty  it,  1M7,  p.  9S. 

"  The  orgklllc  impurities  10  be  dreaded  in  •  water  arc  nitroeennut. 
DarinR  Ibe  cvaporatinn  nf  a  waier  ihne  nilrofenoui  cMnpiiundi  ^ive 
up  Ihcir  niiruKcn  in  the  ft^im  nfainmonia.  Uii'.il  ihti cl' rc  a  t:ivi:n 
volume  of  the  water  in  a  retort  and  estimate  the  ammonia  in  Ibe 
dialillatc,  and  you  have  a  tnialtnirttqr  ■waawe  of  the  miKh-dtcadad 
organic  impurilica  in  yevr  ««ler." 

Wahklyk,  CnanuM,  *«»  Skstm.  jr<wni«l«/M«CA«MiMfSeeiMjr, 

"  DireA  eaperinesta  hi  which  a  kncu  n  quantity  of  orcai  gelatin,  and 
■Ibnmin  wen  taken  have  shown  that  ail  tkr  nitr<)f;en  pmcnt  in 
these  lubstancfj  i»  obl.Tinablt  in  Ihr  fr  rm  cf  arnin  nla  vihrn  they  are 
F-ubje^tcd  tn  iIil-  trcii^rnrn:  ah'Ktt  lo  he  dt^..  rih<:^  [the  rinirmmii 
method  J,  and  hat  ditclukcd  the  vtty  ttinguUr  fact  that  boiling  with  a 
CSMlie  alltati  libanlca  oiw^third  ol  the  nuroscn,  both  of  albumin  and 
of  girialin  is  the  form  of  ammonia,  and  thai  a  lubKUUcnt  Isoiling  with 
pcnnanguatcof  poiMh  lihcratct  tht  ether  tieo-thirit,'' 

Wamkltn.  Jetimatt/ilu  ChemitMl  Satitty,  n.,  $94,  MS> 

"  Perrcdily  pure  «nm  in  parfaAly  pur*  diatilled  water  majr  be  fcoitod 
for  a  long  time  with  eaihonate  of  aoda,  or  with  potash,  whhmit  ftivinf 

off  ammonia." 

The  same  urea  di^MtUcJ  in  a  toun  wattr  t^.titaiiiing  "07  mill:- 
Krammcs  of  albuminuid  aiumi'nia  i^er  litre  gave  a  siuiv  evulution  of 
ammonia,  becomini;  after  a  time  quicker." 

**  DoUidc  with  caustic  potaah  and  then  with  pcrmanianate  of  potmah. 
|i*aa  off  only  ahmt  ivo^Awift  0/  tht  tmmmim  wkkk  uHmiM 


P.issa<;es  like  these  speak  for  them!;elves,  and  we  can 
only  conclude  by  reiterating  our  regret  that  scicntiiic  men 
of  each  undoubted  aUUties  should  lalwur  so  hard  to  prove 
to  t!ic  w(»r!d  that  they  are  a?  wanting;  in  scicntinc  cautidn 
and  accuracy  as  they  are  in  the  more  imputtani  attributes 
of  good  taste  and  good  temper.  —Erf.  CJf,} 


inSCELUNEOUS. 

1  r.din-Rubbcr  Sponge.  Ont-  of  the  most  inffcnious 
and  useful  applicationR  of  india-rubber  w  hich  we  have  seen 
for  a  long  time  has  b«;cn  forwarded  to  us  by  Messrs.  P.  B. 
CoW|  Hill,  and  Co.  It  consists  of  a  highly  porous  cellular 
mass  of  vulcanised  india-rubber.  The  material  is  at 
present  only  sapplied  in  oblong  red^angular  tablets 
■tifleoed  at  the  back  by  a  plate  of  solid  india-rubber.  This 
rcndm  it  more  effeAive  for  cleaning  paint,  windows,  &c, 
but  wmcwhat  detraAs  from  its  use  as  a  substitute  for  a 
bath  sponge.  If  the  mikexs  would  supply  the  material 
in  oval  tablets  or  larger  masses  without  miy  solid  stUfening 
it  would  form  a  most  perfeA  imitation  of  sjtonge,  and 
would  have  the  great  advantage  of  being  almost  in- 
dcstrudUble.  It  can  be  used  cither  with  or  without  soap. 


NOTES  AND  QUERIES. 


i^dtnt  asl,5  fnr  a  formula  for  a  pood 
'Urn  tiiilh,-  n  »team  colour. 


Claret  Colour.-  A  cntrcf 
clarc'.  cnliiiir  for  prinlinn  un 

Sctttnc  Worsted  T«pes.—Will  any  ot  vour  readers  have  the 
kiadocMto  inform  me  r  f  llle  beat  method  or  scllinK  worsted  Upcs 
picvioas  to  dn  ine.  to  prrvcnt  then  tnm  doubling  up  or  abiinkinc  when 
l^fy  An  boi(cd  in  the  dye  cifttem.—  K.  D.  C. 

Sulpbocyanide  of  Aininoniuni.  In  Mr.  relet  Spcnce's  noiicr  of 
fMa  atfbstancc,  instrtril  in  yooi  viiiii.ihlc  i"iiii>.il  <  (  thi:  4tb  ult.,  he 

gtttta   **  fi  twenty  >cars  a);ii  il  n^.i    ilu  cu  ii  tn  I  f    ii(»ir<H^  the 

ammmiaical  water  of  the  (;a»  manufacture  with  nulphuric  acid,  then  to 

•  The  Italia  are  eeis^diCJr. 


evaporate  and  cryttalliae."  The  phnue  "  to  latmmte  the  ammoniacal 

water  of  the  manufaiTlurc  »  ilh  nulphuric  acid "'  is  an  incotrcft  aa 
Sitalcmcnli  LontaincJ  ill  hii  pu|'cr  in  ihr  "Sni'ilic  Qutj!i-n,"  wluch 
appeared  in  the  Chcmicai.  Nrws  nf  November  2m!,  1*66.— J.  C.  I.rr, 
Jessamine  Vilia,  Aahtawon-Meniey.  near  Manchester,  Sept.  28th,  186S. 

Peaty  Soil.— In  anaspcr  to  the  query  in  your  journal  two  weelcs  ace. 
rc^;«ctini;  certain  peaty  lands  that  were  ploughed  and  drained  and 
failed  Id  be  praduAive,  noiwiihsiandine  a  larpe  quantity  pf  orcanie 
matter  humus  hcini;  present  ;  it  i\  too  crmmf^n  a  ^1i^til^c  th.\;  iht 
prrsrnre  of  humo:  aciJ  make-,  a  •>..nl  prr^lutiivc  ;  ii  h.i'<r>f!rri  .t  trn  :.  v 
tn  l:c  injurious,  by  iicepine  iron  in  a  proto.Tide  mate,  an.  liKlini:  up 
some  of  the  other  inorganic  coDitituents  in  a  soil.  In.leed  this  is  a 
question  of  vciy  great  importance,  a*  few  can  believe  the  narrow  limit 
th.nt  <iftrn  exi^l  bctuccn  a  produflive  an<!  unprnHuitive  soil.  I  h»vn 
hail  -TL  trt  :-nils  ll,.n<  .i  i;rain  or  two  of  mincr^t  alkali  tn  the  I'h«)  <•<  soil 
ha»  incrcancd  itu- rruduCtiveoess  from  aoto  ju  per  cent.  Your  qucryiat 
wishes  tn  know  uhat  are  the  elements  likely  to  be  cxhauated  in  the 
peaty  soil— ammonia,  nitrogen,  phoapbates,  &c.?  Without  a  fall 
analysis  of  the  s«il,  the  kind  of  manure  applied,  with  ihe  crops  taken 
off,  .iTirl  \ltld.  It  I  .  lint  c.i',)  to  •..-!)  what  >k  "ron^.  It  i>  ni>t  likely  that 
any  uf  the  substances  named  arc  wanting,  as  phosphates,  in  all  likali- 
hood,  would  be  applied,  and  rain  and  anow  wmM  ana  saiaioalnj 
ammonia  and  nitratea,  added  too  fireely,  woeld  Bttc  Siidl  a  aell 
unprcduftive.  I  have  no  doubt  but  were  they  apptyinK  some  ijuick 
lime,  anri,  if  in  the  ni  ishbourhocx)  of  blast  furnaces,  they  were  pLttin^ 
a  heavy  top-dressing  uf  finely-gruund aiagc,  tba  «oU  will  be  produAivc, 
—A  PucTicat.  Fabmbs. 


TO  CORRESPONDENTS. 


H'.  ,lf . /!.— We  should  recommend  Bauerman's  work  on  "Itrm 
Manufacture,"  recently  reviewed  in  our  columns.  In  a  few  months 
the  English  adaptation  of  Kerl's  "  Metallurgy  of  Iron  and  Stael"  will 
be  pobuabcd. 

L.  IrOtrioii.— Add  strychnine  to  iodide  of  meihyK  Thb  will  readily 

yield  the  iodide  of  methyl-strychnine,  and  fr.<m  this  the  sulphate  can 
be  eaaily  prepared. 

Thfo.  J.  Schuittt,  PhilaJctfhia.—1'hz  patent  is  not  yet  out ;  a  very 
Rood  article  may  be  made  by  addine  carbolic  acid  to  ordinary  soap, 
slightly  increaiini;  the  quantity  of  alkali,  if  necessary,  to  dissolve  the 
acid.  \ou  »vil:  fin  I  Krirn,-«nn's  "  Handbook  of  Aniline,"  ( published  in 
America  by  W  ilc>  an  1  .'>.mi-.,  of  New  York!,  give  you  the  fullest  in- 
formation on  the  iubjttt  of  the  aniline  dyes.  There  is  a  German 
periodical  devoted  to  the  subjeA  of  dyeing,  But  not  one  in  Engiish. 

A  J^Nticri^rr.    Dissolve  the  coin  in  nitric  acid,  evaporate  the 
solution  to  drynef.*,  and  fune  the  mixed  nitrates  of  silver  aaaeoppet  in 
a  porcelain  dish  uvir  a  lamp  until  the  nitrate  of  copper  it  all  < 
p<i!icd.    Then  di^Holvc  in  water,  filter,  and  cr>-Mal!i*c. 

S.A  S — Ur.  Ha»»all  pnMmhrd  a  bimk  unic  ycirn  »j;n  o 
subject  of  the  "  Detection  ul  adulterations  in  articles  of  food." 

HraJtr.—\'o»  havi  ooUtted  aooMtbias  in  the  ^ucation.  Yon  4 
make  sulphate  of  ailver  hf  pfadpttatisg  wuo-sDlpberlc  acM  with  dry 
sulphate  of  aoda. 

Brthn  BiMlk-A  ionispendiBl  aiha  hnr  10  aula  Bcriia  btaafc  tor 

fire-grates  f 

C.  Meynott  Tuh.  M  il..  The  •screOiy  aid  pot  tcphr  to  oat 
circular,  to  ue  wrrc  not  awam  df  yotir  befaq;  jebit  Icmrer  on 

chcini<try  with  Dr.  I.ethcby. 

/.  /..  A  luMc  talt  is  one  which  contains  more  eouivalcnts  of  the 
base,  and  an  acid  i^alt  more  equivalents  of  the  acid,  tnan  are  required 
to  form  a  neutral  salt.  Thus  basic  acetate  of  lead  is  acetate  o(  lead 
containing  an  escesa  of  the  metallic  base. 

y/ifr/it<.— Write  to  Ihe  Regiatrar. »,  Savila  Kow,  LendMi,  W. 

K.  //.  Aovrfi.— When  the  manusciipt  is  leadr  waahall  be  happy  lo 
pvc  advice  00  the  subjcA. 

.-ir^iriifiM.— ^*Nindes,"  vh»  aibad  aqasatienaalhis  anbjcAnome 
ueeks  ago,>»r«femdto  44,  Benwr  Street^  wh—  ha  aay  piwbebly 
meet « ith  what  he  leeba. 

ir.  c— Eliot  and  StarerVlBorganie  CheniaHy.  PtiUlihed  by  Van 
Voorst. 

CommMnfroftoni  have  hem  received  from  Messrs.  WanklvTi  and 
Chapman  (with  cnclosuret;  W.  Leslie;  H.  Tate;  W.  Little;  I. 
Disim  ;  Gehe  and  Co.,  Dresden  (with  enclosures);  Ii.  Keman  ;  W.  fc. 
Buckhurst;  H.  Corry;  K.  H.  Kowell;  Ii.  Ellick;  S.  Mellor  ;  VV. 
Howell :  J.  WiUon  ;  Professor  Maynard  ;  P.  Field;  Reynell and  So« : 
U.  Forbies,  F.R.S. ;  R.  Spice.  Inn. ;  LonRmans,  Green,  and  Co. :  Ofi 
BinKlev  (withenclmurel ;  C.  H.  Hutchinson  (with  eflclosurc) ;  Harvey 
and  Reynolds;  T.  Coomber:  C.  L.  Colthouae  ;  A.  Saiith;  T.  P. 
Miller  (with  enclosure  I ;  W.  Hall :  O.  W.  Robini^on  (with  enclosure) ; 
Dr.  S.  Muspratt;  Archibald  Walker  and  Co.;  C.  Grfvillc  William*. 
F.R.S. :  MuspratI,  Bros.,  and  Huntley;  G.  Jannaio;  C.  M.  Tid;,  M.B., 


M  A.  iw  ith  enclosure);  W.  Hmtar ;  Wiiltama  aad^orgata  i  C.  SUA, 
Wiight,  Miicheilao4Ca.;G.Evctt;F.Lcsaoa|^eiteeMtat«ts|:  asi 

J.  C.  and  J.  l  ield. 


BOORS  RECEIVBIX 
Thnrlcy'.'^  lllu«.tiated  Farmeta' Almanack  and  Diary  for  «Mn, 
A  Practical  Guide  fcr  the  httoaer.  Edited  fnm  NsM  aai 
ments  of  Mciara.  Debay,  Lnael,  ftc,  with  4 

If.    i>U  .■.JUCC. 

On  the  Clu  tniMry  of  M<me4 

J.  Wallace  Young. 
On  a  Simple  Mctliod  of  Kxbibiling  the  Combination  of  RcAaocular 

Vibrations,  by  W.  Fletcher  Barrett. 
The.  Britiah  Army  in  1M6,  by  Sir  Charles  E.  Tttmirm  KJGM. 
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ON  STELLAR  SPECTROMETRY.* 
ByPADRB  SECCHI. 

pKAi  NHOFr  R  was  the  first  who  analysed  with  the  prism 
the  light  of  f.oine  stars,  and  discovered  in  thuin  lines 
analogous  to  those  which  he  had  discovered  in  the  sun. 
Donati,  an  Italian  astronomer,  now  at  Florence,  resumed 
these  researches  aad  extended  their  field ;  several 
astrononKrs  fulIowed»  amongst  whom  the  celebrated  Mr. 
Haggins,  to  whom  we  owe  a  description  of  the  spedra  nf 
•'CmC  anstor  of  stars,  and  the  application  of  the 
pnaci]dt  of  detenniaing  the  substances  coataiaed  in  a 
star  from  the  Maclc  tine«  of  a1>sorption,  which  we  see  in 
its  spsiTtrum,  as  was  pruposrd  hy  KirchofT.  Mr.  Huggins 
also  made  the  woraletful  discovery-  uf  the  gaseous  state  of 
the  nebulx. 

The  field  opened  by  these  discoveries  w.is  inimen^e,  and 
I  tried  to  plean  some  ears  in  it.  In  tlie  first  epoch  of 
theie  studies  the  principal  stars  nnly  v.  ere  examined,  the 
imperfedtion  of  the  instruments  not  allo  vin^'  the  e\.iminr.- 
tion  of  all  the  heavenly  host.  An  optical  combinati  >n 
which  I  had  the  good  fortune  to  discover  enabled  me  t  i 
extend  the  reseaichea  to  the  whole  of  the  visible  surs, 
and  even  to  levoal  ones  only  telescopic,  which  conceal 
perbam  the  neatett  nyiteries  of  thia  kind. 

Tbia  opticM  comhtnstion  oomlttt  la  a  single  prism  of 
that  kind  which  is  uied  for  4MSt  Ttsion  combined  with 
a  cylindrical  lens.  Thia  combination  aHows  us  to  employ 
the  full  li;:ht  of  the  star  not  diminished  by  absorption,  as 
in  conmicin  spef^oscopcs,  due  to  the  slit  and  to  the  se\  ejai 
surfaces  thront^h  which  the  light  must  pass.  The  image 
of  the  star  in  tliis  svstcni  is  found  in  the  focus  as  a 
luminou^i  line  of  white  colour  if  (here  ia  no  ]irism,  and  with 
the  prisra  the  imaf:e  is  decomposed  into  a  scries  of 
luminous  lines  arranged  according  to  their  refrangibility, 
the  interruptions  due  to  the  discontinuity  of  light  appear- 
ing  as  black  lines. 

In  these  images  the  relative  position  of  the  lines  can  be 
measured  with  a  common  screw  micrometer,  and  their 
absointe  poaitipn  can  he  obtained  by  «Nnp«iMn  with 
ftmdasaeatal  stan,  whote  Knet,  on  account  of  their 
iatenally,  can  be  fixed  in  an  absolute  manner  relatively 
to  chemical  substances  by  a  common  slit  spe^oscope. 
This  c  r.iparison  and  measurement  is  rendered  more  easy 
by  an  improvement  introiJuceJ  in  the  instruments,  by 
means  of  which  I  can  see  thedireft  image  of  the  Btarto;;cthcr 
with  the  spedrum.  The  super-position  of  this  image  on 
a  spcttral  line  in  a  part  of  tlu-  (ield  of  the  telescope  i-u.rl-.cd 
by  a  wire,  is  susceptible  of  }^reat  nit:ety  in  me.isurcment, 
and  supplies  very  sure  results.  This  is,  in  a  few  words, 
the  apparatoa  employed  in  my  rese.-irches,  to  which  this 
last  year  I  have  made  a  considerable  improvement  by 
cnmloying  an  eye-piece  made  with  cylindrical  lenses  only. 
With  tbeaetvch  a  strength  of  light  is  obtained  that  I  have 
been  tXh  to  observe  the  neftrum  of  the  stars  of  seventh 
attd  oiglrtli  atteaitttdea.  Of  coarse  quite  invisible  to  the 
naked  eye. 

Let  us  come  now  to  the  results.  For  this  purpose  many 
hundred  stars  were  passed  in  review,  of  evi-ry  magnitude 
to  the  sixth.  A  catalogue  of  the  thief  of  ctn  ni  has  been 
made  and  [tartly  pviblislicd  in  the  said  memoirs.  The 
work  of  the  last  yr-ar.  vet  unpublished,  has  been  especially 
the  examination  of  the  red  stars  of  smaller  magniliidc.  cf 
which  a  particular  research  was  instituted,  but  which  was 
STiperaeded  after  the  reception  of  the  catalogue  of  Professor 
.  SCBjcUemp;  all  the  objeds  contained  in  this  catalogue 
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(printed  aho  in  Chambers's  beautiful  treatise  on 
Astrononn  l  ha\e  been  examined  to  theeighth  magnitude, 
beyond  which  limit  my  instniment  cannot  give  a  good 
spctflrum. 

The  principal  results  and  conclusions  to  which  I  have 
airi%'ed  are  these : — 

<Bt.  All  the  stars  in  relation  to  their  speArum  can  be 
divided  into  four  groups,  for  wbicb  the  type  of  speftmm 
la  quite  different.  The  first  type  is  repreaeatea  by  the 
Stan  Sirius,  by  Vega,  or  a  hyrx,  and  by  adl  the  wMU 
stars,  as  «  Aquitic,  Ref;ti!us,  Castor,  the  large  stars  in  the 
Great  Bear.  «  excepted,  &c.  The  speftrum  of  all  these 
stars  consists  of  an  almost  uniform  prismatic  series  of 
colours,  interrupted  only  by  four  very  strong  black  lines 
as  they  are  given  in  the  figure  ;  of  these  black  lines  the 
one  in  the  red  is  coincident  with  the  so'ar  lire  c  of 
I'Vaunhofer,  the  other  in  the  blue  coiniirles  with  thi'  liner, 
the  other  two  are  also  in  the  sun,  bat  they  li.ive  no 
prominent  place.  These  lines,  however,  belurij^  all  to 
hydrogen  f^as,  and  the  coincidence  of  these  black  lines 
unth  thoi^e  uf  tlie  said  gas  has  been,  by  careful  experi- 
ments, made  already  1^  Mr.  Hag|g>iaS|  and  begltn  a]*D 
lately  hy  myself.  In  a  Lvrte  the  coincidence  is  found  to 
be  peHedly  accurate.  Mr.  HandiHh  however,  finds  a 
little  difference  in  Sirius,  fbr  which  we  may  account  in 
another  way,  as  I  will  expose  presently. 

This  first  type  of  stars  is  very  numerous,  .and  embraces 
almost  one  half  of  the  \  isible  stars  of  the  heavens.  We 
observe,  however,  some  diflerence  in  individuals,  so  that 
in  some  stars  tlie  lines  are  longer,  and  in  others  nnnower, 
which  may  be  due  to  the  thtckne&s  of  the  stratum  which 
has  been  traversed  by  the  luminous  rays.  The  more  vivid 
stars  have  other  very  fine  lines  occasionally  visible ;  but 
which  arc  not  charaderistic  of  the  type-form.  In  this 
type  the  red  colour  is  very  faint  in  proportion  to  the  blue, 
violet,  and  green,  so  that  the  colour  of  the  star  is  tending 
to  the  blue  hue,  and  occaaionaify  to  the  green.  Of  thia 
last  kind  is  the  group  of  the  large  oonatd&tioB  of  Oiioa 
aad  Its  ndgfabonrhood. 

The  second  type  is  that  of  the  yellow  stars,  as  Capella, 
Pollux,  Ar£turus,  .Mdel-iran,  n  I'rsie  Majoris,  &c.  These 
Stars  have  a  spedlrum  exactly  like  that  of  our  sun-  th:U  is, 
distin^'ui>!ie(l  bv  very  line  and  numerous  lines;  tliete 
appear  occasional!)  as  a  i:nifnmi  spectrum  \'.'hen  the  state 
of  the  atmospbiTi'  is  not  ^ooil.  l)ut  in  general  the  lines 
may  be  distinguished  very  easily.  A  tuller  description  is 
useless,  since  the  spectrum  of  the  sun  is  very  well  known. 
The  only  thing  which  deserves  particular  attention  is  that, 
in  this  class,  occasionally  the  magnesium  lines  are  veiy 
strong,  so  that  it  produces  very  strong  bands,  and  the  iron 
lines  10  the  green  are  in  some  very  powerful. 

These  stars  can  be  disUnguished  evea  without  the 
prism  by  the  diflerence  ofcolonr  and  lichaess  of  yellow, 
which  contrasts  so  much  with  the  first  type.  Stars  of  the 
second  type  are  very  numerotis,  and  embrace  almost  the 

other  half  of  t!:e  stars. 

The  third  atui  \erv  reir.a: k.ibK;  tvjie  is  that  of  or,nigc  Or 
redtliih  stars.  1  hese  lia\e  as  .i  prototype  the  stars 
fi  Herculis,  a  Ononis.  Antares,  1)  C'eti, /J  Ppwasi.&c.  The 
spectrum  of  these  stars  shov.  s  a  ruw  of  columns  at  least 
eight  in  number,  which  are  formed  i>y  strong  luminous 
bands  alternating  with  darker  ones,  so  arranged  by  their 
shadow  as  to  represent  a  series  of  round  pillars,  exactly 
as  architects  are  accustomed  to  draw  a  colonnade, 
n  Herculis  is  exceedingly  remark.ib!c  in  this  regard;  the 
other  stars  are  more  or  less  deeply  divided  into  pfllars,  but 
it  is  quite  imposuble  to  describe  the  beauty  of  the  appear- 
ance which  is  visible  in  a  telescope  00  a  fiae  night.  All 
the  pillars  are  generally  resolved  into  smaller  and  finer 
lines,  very  sharp  and  brilliant,  more  or  less  resolvable  in 
ditleiin;  'ars,  I  have  tari-fully  drawn.  I'  l  actual 
me.isum.'.i  nts,  the  appearance  o(  a  Orionis  ani" ,»  I  N  rculis, 
and  ii-  til!  printed  memoir  Antares  and  A'.ili  I  a- In 
these  s;ars  same  of  the  divi«i!on«!  of  the  pillar,  en  respond 
to  some  capital  line:-  of  b'l  aunl'.tjler  .is  n  .cnil      hut  others, 

as  c  and  /,  although  falling  very  near,  do  not  coincide. 
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The  presence  of  hydrogen  is,  however,  ftire ;  the  lines  c 
and/ having  been  found  in  the  prineipal  of  them.  The 
dtvisi<m»  of  the  pillan  after  many  measurements  have 
been  found  to  agree  perfeftly  in  all  these  stars,  so  that 
tbwtype  Is  petfedly  coBMaot  sad  charadetiscd.  in  my 
catalogue  tiveBt]r-five  of  theae  most  interesting  objecis  arc 
ret^istered,  and  I  do  not  imagine  that  I  have  exhauated 
this  numtier. 

A  very  interesting  feature  ^connefts  this  type  with  the 

preceding  one. 

I  must  remark,  first,  that  we  ought  to  distinguish 
between  linos  and  bands  of  shadow.  The  lini-s  are 
narrow,  sharp,  and  m  At,  t:u-  b.inds  arc  shaded,  although, 
perhaps,  each  band  may  be  composed  of  very  small  lines  ; 
the  asped  for  our  instruments  (as  we  use  them  now)  is 
that  of  a  more  or  leas  continuous  shade.  This  shade  is 
analogoaa  to  that  which  is  produced  on  the  sun's  spedrum 
by  the  vaponn  of  our  atmosphere  when  it  is  near  the 
horizon. 

Now  it  is  a  very  leraarkaUe  bA  that  the  adual  ^pe  in 
the  preceding  teem  to  difier  from  one  another  not  in  the 
metallic  lines,  hot  only  fa  the  oebolouB  bands.  So,  for 
inttance,  the  spedrum  of  Ariluruo  and  AMcbaran  present 
the  same  metallic  liner,  .is  a  Orion's  but  this  h.is  btnds  in 
addition.  The  fL'aturc,  hovscAcr,  is  so  (peculiar  in  its 
wholi-  th.nt  aclinLTfiit  typi'  must  bo  cnnstitutcd.  It  is  to 
be  remarked,  also,  that  all  tht:  pillarb  have  thcsr  luminous 
side  towards  the  red,  \\  h;Ie  the  shadowed  side  is  towards 
the  violet.  'I  his  diltcrL-r.tc  is  only  substantial,  as  we  shall 
see  presently. 

The  fourth  type  is  not  leas  remarkable.  This  is  the 
xesnltof  adagr'siescaich  on  the  teleieopjc  stars  of  red 
cohMW,  Some  of  these  are  vciy  Bmall»  and  none  of  them 
exceed  the  sixth  magnitude.  This  is  the  reason  why,  in 
my  first  memoir,  I  limited  the  8pe<5lra  to  three  types  only, 
being  only  engaged  in  larger  stars.  The  speftrum  of  this 
type  consists  only  of  ihrtx-  lar^^it  h.inris  of  lif:ht.  v'.lnth 
alternate  with  the  dark  sp-Tcci  su  distuhuttrd  ,ts  to  have 
tilt-  most  luniinfius  side  tow.irds  the  \ii)lft.  A  \rry  fine 
prototype  i)f  this  is  fseen  in  t!ic  sniail  st.ir  of  the  Great 
Bear,  placed  n  -  13  ;(S  5  $  —  46^  13'.  Tiut  occasion- 
ally there  are  in  thcycilowand  red  numerous  mterruptions. 
which  divide  the  large  luminous  spaces  into  smaller  ones, 
as  in  a  aa*  52'  5"  «  -  25°  55'  and  0  =  6°  26'  9"  <'  =  38° 
33'.  A  great  part  of  the  red  stars  of  the  catalogue  of 
Lalande,  and  of  that  of  M.  Schjellerap  belong  to  this  or 
to  preceding  type.  Of  this  last  class  I  have  found  seven- 
teen  very  reraarkabie  objeds.  The  lamplc  colanr  also 
here  may  be  a  guide  in  the  research,  since  some  of  these 
are  tike  drops  of  blood  in  the  field  of  the  telescope.  It  is 
to  be  noticed  that  the  line  of  the  magnesium  b  falls  cxaClIy 
almost  at  the  end  of  tlie  second  luminous  h.-nd  111  the  ;:recn, 
but  the  full  aspect  of  the  spedVnim  docs  r.ol  in'  ;:fv  the 
presence  of  such  met.il.  btit  raih.er  of  a  gas  like- c  .I'l^nn 
which  has  luuiinuus  bands  torresponding  almr  •-t  to  the 
dark  of  the  f.tars  but  not  exaftly. 

I  do  intend,  however,  to  fix  the  nature  of  the  substances, 
since  I  have  not  yet  taken  salBciem  comparative  measnres 
of  them.  But  it  seems  to  me  that  we  are  authorial  in 
supposing  these  stars  to  be  In  a  diflerent  condition  to 
others;  perhaps partty  in  the  gaseous  state,  or  at  least  sur- 
rounded hy  a  vety  large  atmosphere,  different  certainly 
from  that  of  the  others. 

The  most  striking  objcrt  for  its  singularity  which  I 
have  met  in  this  examination  of  the  heavens,  and  which 
is  quite  unique,  with  the  exception  of  a  very  faint  com- 
panion, is  y  Cassiopcis.  This  star  showed  to  me  for  the 
Arst  the  lines  of  the  hydrof^cn  in  a  himinou5:  state,  exadly 
opposite  to  the  dark  one  of  all  tl-.c  others,  and  ts  quite  the 
reverse  of  all  those  of  the  first  type.  The  star/3  Lyne  has 
the  same  feature  but  in  a  very  faint  degree. 

We  ha\  c,  tin  rtfore.  v.  ;t!.<:ut  roult.  in  the  heavens  a 
grand  faiU,  which  is  tlic  fi:nd.:n;e[];al  diL^tindion  of  the 
stars  in  a  small  number  of  types,  wliieh  opens  the  field 
to  very  many  cosmological  iinportant  speculations. 


Secondly,  another  grand  fadl  which  was  brought  oat 
from  those  leseaRhes  was,  that  the  stars  of  the  same 
type  are  crowded  occasionally  in  the  same  space  of  the 
heavens,  iO  the  white  stars  are  thickly  gathered,  in  the  Lee, 
in  the  Ursa  Major,  in  Lyra,  Pleiades,  Ac.,  while  the  ycllov 
ones  are  very  frequent  m  Cetus,  in  Eridanus,  Hydra,  it. 
The  region  of  Orion  is  very  remarkable  for  hikving  sU 
through,  and  in  the  neighbourhood,  green  stars  of  the  first 
tv]  e.  hiii  M-ith  very  narrou-  lines  and  w  ith  scarcely  u:.\ 
red  colour.  Itseemsthat  this  partitular  kind  of  star  is  seen 
through  the  great  i;iass  w  liith  eunst:tutes  thet;rent  nebulx 
of  Orion,  whose  sptAium  may  contrast  with  the  primitr.c 
sped^tum  of  the  stars.  Sirius  is  perhaps  too  near  us  t  j 
be  alfe<flcd  by  this  influence.  The  distribution  of  stars 
seems  to  indic.ite  in  space  a  particular  distribution  of 
matter  or  of  temperature  in  the  different  regions. 

Thirdly,  a  very  rcni.-irkablc  condusion  arrived  at 
is  that  all  the  speftra  of  the  third  and  fourth  type  bclo^ 
to  variable  stars.  The  npresentativc  of  these  is 
the  wonderful  (Mira)  Ceti.  TVbt  has  beeo  carefully  ck* 
amined  and  found  that,  even  when  it  is  only  of  the  seventh 
magnitude,  it  has  thesame  spei.1rum  as  the  typical,  but  only 
reduced  to  its  few  bright  hues  ;  <i  Orumis  is  in  the  same  con- 
dition, <iTauri  or  .'Mdebnr.in,  and  Antares,  this  year  .ippcardi 
to  be  smaller  and  of  a  mure  red  hue  than  in  the  past 
year,  and  in  the  first  appeared  traces  of  toUimns  which 
were  not  seen  the  year  before  :  so  that  it  is  evident  that 
the  change  of  these  stars  depends  on  a  periodical  change 
which  happens  in  their  atmosphere.  It  is  not  so,  how- 
ever, w'nh  Algol,  which  hat  the  very  same  speArum  of 
the  first  class  or  type  in  every  stage  of  greatness,  whkb 
induces  me  to  believe  that  there  the  variation  is  ftO* 
duced  by  the  passage  of  an  opaque  body  passing  betiveea 
us  and  the  ccnuaJ  star,  gi^-ing  thus  an  example  of 
eclipse  of  a  fixed  star  by  his  own  obscure  planet. 

Finally,  a  very  delicate  question  I  proposed  to 
myself  to  be  resolved  hy  speiflral  .inatysis  ;  this  consists 
in  ascertaining  whether  tr.c  star  has  a  proper  motion  frorr. 
the  displacement  of  the  Imt  s.  which  oupht  to  take  pilacc 
in  the  spedrum  by  the  combmeii  motion  of  the  star  and 
the  propagation  of  light.  I  ram  this  new  kind  of  aberration 
it  would  he  e.isy  to  ascertain  if  a  star  has  a  motion  whose 
ve'.ocii)'  slu  uld  be  five  timcs  that  of  our  earth  around 
the  sun.  The  star  a  Lyra:  examined  in  this  manner  hM 
not  given  any  such  displacement,  so  that  it  appears  not 
to  have  such  a  motion.  In  some  other  stars  I  have 
found  that  there  is  a  little  displacement,  as  in  <  UrSB 
Majoris,  but  this  seems  especially  due  to  the  difienat 
breadth  of  the  hydrogen  line  in  the  star  and  in  the 
compared  speAntm.  I  have  employed  for  this  study  the 
comparison  of  the  diredt  image  of  the  stars  with  its  own 
BpetSrum,  but  I  have  found  no  such  cjuantity  of  displace- 
ment. But  my  first  re.searches  of  thi»  kind  started  from 
trie  supposition  that  in  Sirius  there  was  a  perfect  coinci- 
dence uf  the  lines  of  the  hydrogen  with  those  of  the 
stars;  now  I  am  told  that  \()ur  celebrated  countrvman, 
Mr.  Hu^pins,  has  found  a  little  difference  for  Sinus. 
As  li  s  (ijip.  it.mi'.y  of  comparisons  is  greater  than  mine, 
I  leave  to  him  the  solution  of  this  question,  satisfied  that 
the  first  proposal  of  this  method  for  determining  proper 
motion  of  the  stars  which  I  made  since  the  year  186} 
has  been  wtil  received  by  such  a  competent  jU^^e. 

I  will  conclude  with  a  few  words  oit  &ebul^e,  aad 
especially  on  that  of  Orion.  I  have  the  honour  to  present 
a  drawing  of  it  made  with  the  best  care,  which  is 
intended  to  show  how  far  we  may  see  with  a  single  nine 
and  a  half  inch  objeft  glass,  leaving  to  your  i  l^-u  tic 
instruments  to  penetrate  more  deeply  into  these  uonderfui 
objeifts.  I  fh.lll  say  only  that  in  the  other  side  of  the 
galaxy  I  have  examined  t>e\erai  ncbul.x^  .ird  found  thetn 
to  have  the  same  speilrum  as  n  <  trionis.  only  a  dilTiculty 
arose  in  my  mind  about  this  subjcc:,  which  I's  a»  foiiows': 
How  can  it  be  tl  .a  while  tljc  hydrogen  gas  has  SO  fine 
and  rich  a  spc^rum  we  do  not  see  in  the  nebalc  any- 
th::i^;  i\cept  the  single  line  /.  I  undertook  there- 
fore a  kind  <{f  photometrical  disouaioQ  Qf  the  iBtcoiit^ 
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of  hunioonty  of  the  diiferent  lines  which  constitute  the 

Sieftnim  of  (his  substMce,  and  the  result  was  that  in 
ministiing    an  absorbing  screen  and  single  reileddons 
the  light,  we  could  reduce  the  spe(ftrum  to  a  single 

line/",  a5  we  see  it)  tlie  nebukL-.  Even  hydro :;i-n  burning; 
at  common  temperature  has  not  given  any  bne  beyond 
this  after  reflexion. 

The  difticulty  is,  therefore,  completely  removed,  being 
only  a  tiuestion  of  intensity  of  i.j^iit. 

Here  you  see  that  the  matter  is  not  exhausted  :  we  want 
yet  to  make  a  more  tkorough  review  of  our  discovery  to 
settle  many  points  in  question.  It  is  to  chemical  men 
to  resolve  some  of  these  difHcuIties ;  the  astronomer  can 
only  here  walk  after  the  lamp  of  chemistry.  We  had  already 
a  great  satisfaAion  in  seeing  just  lately  that  brilliancy  of 
a  cornel  was  dne  to  therays  01  carbon.  Era  long  we  shall 
more  accniately  know  what  nottrishes  the  ll^t  and  heat 
in  so  many  bodies  which  ase  scattered  in  tSo  pidtindity 
of  space. 


OM  A 

NEW  REAGENT  FOR  ESTIMATING  THfe 
AMOUNT  OF  CARBONIC  ACID  IN  BICARBONATES 
CONTAINED  IN  NATURAL  VVAiEKS. 
By  M.  Cn.  LORY. 


In  the  course  of  my  late  experiments  upon  the  natufal 
waters  of  Isire,  t  was  greatly  interested  in  the  ingentons 

method  pointed  out  by  M.  Barth^lcmy  {AnHat*$  4*Ckimie 
ft  dt  Physique,  Janvier,  1868),  of  estimating  the  amount  of 
carbonic  acid  in  the  b:carbonrite:;  contained  in  natural 
Uaters,  by  means  of  a  standard  solution  of  mercurial 
nitrate,  containing;  .in  excess  of  nitric  acid.  The  use  of 
this  reat^ent  is  easy,  and  Rivis,  in  many  cases,  very 
Satisfattory  results  ;  but  owin^;  to  the  insolubility  of  the 
protochloride  of  mercury,  this  method  loses  its  exadlness 
when  the  waters  contain  evident  traces  of  chlorides,  and 
becomes  inapplicable  as  soon  as  the  proportion  of  chlorides 
increases  to  several  centigrammes  per  litre.  It  also 
appears  to  be  unadapted  to  the  treatment  of  waters  highly 
charged  with  sulphates,  or  containinjj  organic  matter,  &c. 
My  nideavoHr  has  been,  while  preserving  the  principle  of 
the  method,  to  replace  the  mereorial  salt  by  a  reagent 
capable  of  more  gjenenl  employment,  and  not  subjed  to 
exclusion  in  similar  cases.  After  several  experiments  I 
have  discovered  such  a  reagent  in  solution  of  pb.Ohpji.iee 
of  copper  dissolved  in  a  sli<Tht  excess  of  chlorhydric  acid, 
obtained  by  I'Tecij-itaiinc;  the  bichloride  of  copi^er  w  ith 
common  pluisyihate  fif  soda,  washing  the  precipitate,  sus- 
pending it  m  water,  and  dissolving  :•.  in  chlorhydric  acid, 
added  drop  by  drop.  If  this  reagent  be  poured  into  3  water 
containing  alkalies  or  alkaline  earths  in  tl'.e  state  of 
carbonates  or  bicarboaates,  these  b.ises  will  saturate  the 
chlorhydric  acid  in  the  first  drops  which  arc  thrown  in, 
and  the  phosphate  of  copper  will  form  a  bluish  cloud  in 
the  wato" }  as  more  is  poured  in  this  tnrbidity  dissolves  in 
the  excess  of  acid,  and  the  eaad  moment  when  the  water 
again  becomes  qtute  limpid  must  then  be  seized.  By 
•topping  at  this  point,  the  quantity  of  reagent  employed 
will  evidently  be  proportional  to  the  total  equivalent  of 
tb.e  bases,  and  conset| iiently  lo  tiie  quanttty  of  carbonic 
ucid  con^bined  with  tiieiu  as  bicarbo.iate.  'itus  i  have 
a.scertained  with  regard  to  admixtures  of  waters  containing 
different  proportions  of  bicarbonates,  cither  with  each 
other  or  with  distilled  water ;  I  have  also  proved  that 
the  standard  given  by  the  reagent  does  not  change  when 
the  water  is  ptevioi|sly  saturated  with  free  carbonic  acid 
gas. 

To  obtain  the  standard  of  the  reagent  I  dissolved  in 
X  litre  of  distilled  water  o'265  grammes  •=  i-200th  of  an 
equivalent  of  carbonate  of  soda,  dry  and  pure,  passing 
througb  it  a  current  of  carbonic  acid,  to  produce  a 


bicarbonate.  Thecopptrreageotwhichlemplmredwasaucb  ^ 
as  to  require  exaAly4-4  ex.  to  create  in  t  decilitre  of  water  * 
the  readion  described.   For  the  treatment  of  tvtry  other 
water,  it  will  be  found  sufficient  to  multiply  by  |}  =-  5,  the 

niitnber  of  t  libic  centimetres  employed  for  i  decilitre,  to 
t:bta;a  tlic  nuuiLeJ  of  ccntijjraninies  combined  per  litre  ; 
the  employment  of  a  measure  graduated  in  5tllS0f  CuUc 
centimetres  will  ffive  preciseiy  similar  resnlts. 

This  reaL;ent  i-.  tmchan^cahle.  an<l  easily  prrp.ired,  and 
is  e!tectuai,  no  matter  what  quantity  of  chlorides,  sul- 
phates, &c.,  be  contained  in  the  water  ;  it  may  e>'en  be 
employed  for  the  alkalimetrical  estimation  of  very  dilute 
liquids;  but  it  should  be  remarked  that  the  reaaion  it 
cinch  more  exad  with  bicarbonates,  than  when  the  bases 
exist  as  neutral  carbonates  or  free  alkalies.  By  combining 
this  quick  and  simple  tcst  with  the  test  by  Uie  standard 
solution  of  soap,  both  in  the  natural  water  and  also  Ib 
the  same  water  after  boiUng,  the  most  important  elements 
for  the  appreciation  of  its  ordinary  and  hygienic  qualities 
will  be  obtained. 

The  chlorides  may  be  quickly  ciliinatcd  by  adding  to 
O  f  litre  of  water  a  small  quantity  of  chromatc  of  potash, 
and  then  a  very  dilute  standard  solution  of  nitrate  of  silver 
containing  4-io<  ths  of  an  equivalent  per  litre,  until  the 
yellowish  straw  colour  of  the  liquid,  at  first  rendered 
merely  opaline  by  the  formation  of  chloride  of  silver, 
begins  to  turn  reddish  from  the  admixture  of  the  chromate 
of  silver.  VVith  regard  to  sulphates  their  presence  is 
dlscoveivd  qualitatively  by  chloride  of  barium;  but  in 
order  to  estimate  quantitatively  bjr  means  of  this  reagent, 
the  amount  of  sotpharic  acid,  it  is  necessary  to  empliqr 
the  method  pointed  out  by  Mohr,  which,  although  longer 
and  inditeft,  will,  however,  give  veiy  piedaa  tesulu. 


ON  THE  CHEMISTRY 
or  BOMB 

CARBONIPEROGS  AND  OLD  RED  SANDSTONES.* 
By  J.  WALLACE  YOUNG. 

Sandstone  is  t;cr.eral]y  understood  to  consist  of  quartz 
grains — popularly  called  sand — bound  or  cemented 
together  into  a  more  or  less  compadl  mass,  the  cementing 
material  i. onsi -•.ii-.^;  of  such  substances  as  the  carbonates 
of  iron,  lime  or  ma;;nc--ia,  clay,  and  silica.  It  i'  not  my 
intention  at  present  to  e:iter  into  the  origin  of  var-.d,  but 
rather  to  draw  attention  to  the  nature  of  the  cementing 
and  colouring  materials  of  some  sandstones  of  the  carboni- 
ferous and  old  red  formations,  and  more  particularly  those 
found  in  the  neighbourhood  of  Glasgow. 

Oil  th«  Naiure  of  the  Cmentiug  MaUriaL—SAndstotM 
may  have  been  cemented  together  by  the  decomposition 
or  re-arrangement  of  some  <Htbe  comtituests previously 
in  the  sand,  or  by  the  addition  of  such  substances  as 
carbon.itc  of  lime  and  oxide  of  iron,  deposited  front 
springs.  Professor  Church,  in  some  interesting  notes  on 
tl:e  :eeei;t  f  jiination  of  some  rocks,  observes,  "  that  at 
P.  11  le  Haven,  Cornwall,  and  elsewher*.  coarse  grained 
sand  is  in  i  rany  cases  being  cemented  together  bv  ibi 
action  <if  the  ^vat(r  I'flnnd  sprin ^s  containing  c.irlionic 
acid.  v,l-.ich,  pei ci'latinj;  throuidi  tiie.  sand  and  dissoKmp; 
the  fragments  of  shells  contained  therein,  the  carbonate 
of  lime  is  subsequently  at  some  other  point  slowly  de» 
posited  as  the  carbonic  acid  escapes,  thus  forming  a' 
cementing  material  for  the  sand." 

In  cases  where  the  quantity  of  carbonate  of  lime  is: 
large,  it  may  probably  have  been  derived  from  adjacent 
limestone  rocks. 

When  v.e  place  a  few  fragments  of  a  sandstone  in« 
hj'drochloric  acid  and  .ipply  heat,  we  ate  en.iblt-d  .i"  once' 
to  determine  whether  the  cementing  material  is  acted  on 
to  any  considerable  extent.  If  of  a  siUoeons  or  fel^thic 

*  TntDiaAions  of  the  Ccelagical  Soeisqr  of  Glaaeou . 
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nature,  it  will  he  si.ari.i-ly,  if  at  all,  afTcdcd  ;  if,  on  the 
other  liaiid,  It  consists  of  such  substances  a.s  carlwriate  nf 
liine,  or  peroxide  of  iron,  it  will  be  removed  by  the  action 
of  the  acid,  and  the  saiidsiont;  will  be  mor«  or  less  dis- 
integrated. After  treating  the  sandstone  with  acid,  it  is 
Mcuaary  to  make  .1  careful  examination  of  the  residual 
BMiL  In  the  analyiea  which  accompany  thit  F*per,  I 
bave,  in  general,  indicated  the  nature  Mthis  Band  in  the 
diflincat  specimens  eMuained.  In  nott  caiat  it  appeared 
to  coostst  of  quartz  jEraiss,  aometinw*  smooth  ana  nnud, 
at  otliec  times  smaff  and  aogolar,  vsoalfy  aecompaaied 
hv  a  finely  divided  stibstance,  whicb,  in  faA,  possessed 
ul  the  properties  and  composition  of  clay.  I  have  fre- 
quently found  as  much  as  7  or  3  per  cent  of  this  clayey 
matter.  rr.i^^ments  of  mica  were  almost  invariably 
present,  and  always  of  the  white  variety  ;  I  ha\e  only 
twice  observed  any  of  the  black  variety,  and  this  seems<  a 
little  curious  when  we  consider  that  it  occurs  so  very 
frequently  in  those  rocks  from  which  the  sand  must  have 
been  derived.  It  has  been  suggested  that  as  black  mica 
seems  to  be  more  susceptilm  of  change,  it  may  either 
have  been  decomposed,  or  coaTerted  into  the  white 
variety. 

Occasionally  rounded  iracmeota  of  felapathic  or  other 
aoalogoas  roclcs  were  fonod  accompanying  the  quartz. 
Wben  we  fiad  quuts  alone  present,  it  is  probable  that 
tbe  rocks  from  widch  tbose  sandstones  %vere  derived,  ha\'e 
undergone  gresler  decomposition  than  those  in  which 
felspathic  or  other  fragments  arc  fnund.  The  former  may 
have  be<  n  s('lidified,  dt-Lompo'^cd,  and  rc-solidificd  sevcr.il 
■  times,  until  the  only  su'ostann-s  which  point  to  the  furmcr 
presence  of  other  matter,  are  the  fine  clay  ami  fragments 
of  mica.  In  the  latter,  on  the  contrary,  we  find  some  of 
the  other  rock  fraf,'nients  still  entire,  proving  that  they 
have  not  undergone  the  same  extensive  decomposition. 
I  am  here  taking  it  for  granted  that  the  sand  has  been 
primarily  derived  from  those  crystalline,  rocks  containing 
free  silica.' 

It  is  often  rather  a  difficnlt  matter  to  iodicate  the 
conditions  under  whidi  certain  sandstones  have  been 
formed.  Take,  tor  instance,  the  hard  fine  white  sand- 
stone  wbSdk  ii  so  extensively  quarried  at  nishopbriggs. 
According  to  the  analysis  given  eiscvia-re,  ii  or..::;s  of 

very  fineround  grains  of  quart.:,  ..  little  inicr,  and  s^ime 
fine  white  clay,  the  whole  cemented  together  by  ,h  v-('J  V^t 
cent  of  carbonates.  Amonj;st  these  we  find  carbonate  of 
iron  to  the  extt  nt  of  6  6.2  per  cent ;  now,  it  is  perfectly 
certain  that  atmospheric  air  (or  oxygen)  cannot  have  been 
pr<  .rnt  diirin.;  its  dejiosition,  or  else  the  iron  would  have 
been  pcroxiiliHd  and  the  carbonic  acid  separated.  The 
same  remark  applies  to  allthoee  cases  in  which  carbonate 
of  iron  is  present.  Generally  speaking,  I  find  that  those 
sandstones  whicb  contain  canonates  are  harder  tbe 
greater  the  Quantity  present.  This  agrees  with  the  ob> 
lervationa  (tf  Biscbof. 

I  shall  now  proceed  to  ^ve  a  abort  account  of  «  flew 
of  tbe  sandstones  examined. 

CARBO^'IFeROVS  SANDSTONES. 

Braidbdr  Quarry,  Gather. ri. — Sonic  parts  cfthis  sand- 
stone are  curiously  streaked  in  all  direiiions  with  peroxide 
of  iron,  presenting  often  a  most  be.\,itiU:l  appearance. 
It  is  moderateljr  fine  grained,  and  not  very  bard.  No 
cfferNcscencc  with  HCLf  11m  peroxide  of  iron  was 
determined  in  one  portion,  and  amounted  to  1*52  per 

•  ^^.  I).iubrff.  hy  subjeftinf:  frapmeiitl  of  grtaitc,  &c.,  to  rotntion  in 
-icyiiMlet  in  ^lrtJic^.^c  ol  »jtcr,  found,  alter •  Certain  liim-,  thnt  the 
quart.!  was  reduced  tu  the  state  of  tine  sand,  and  tbe  felspar  to  a  verv 
line  mud,  the  water  at  the  Muac  time  becoming  highly  charted  with 
alkaline  (ilicate,  It  irould  thu«  ajipcar  that  by  tnc  simple  rubbing 
loj-ellier  of  cnun  iiKalnst  crain.  the  tcKj>ar  Ijeini;  rrtintrc!  li>  a  ciini.'c 
Btatu  III  dm»K  n.  IS  (leciimjKisc  J  bv  the  watiii.  ;illiii:inc  nutate*  hv i; 
removed  in  solution,  and  the  kiticatcs  nf  aiumina  left  ai clayey  matter 

Thiaappar  -  -^  .... 

•o  teldom 
the  quarts. 

f  ihaveucdths^MHa  far  Mraeldotic  acidligrtks  ssiw  of 

brcvitjr. 


TMa  appaara  to  MiplaiB  ntisftaorily  the  reason  wc  Bai  Uifkr  graina 

'  always  clayey  matter  accoiripanying 


cent.  The  residue  consisted  of  rounded  quarts  grains,  t 
few  plates  of  mica,  and  a  con";iderable  quantity  of  ftae 
clay;  tliis  last  seemingly  acled  the  part  of  cementing 
material.  At  a  part  of  the  same  ijuarry  wrought  under- 
ground, there  is  a  marked  difference  in  the  nature  of  the 
cementing  material ;  it  conaists  of  13*24  per  cent  of  car- 
bonates, as  follows: — 

CMtbonate  of  Lime     .     .  5-27  per  cent. 
,,       of  Magnesia.      .   3  04  „ 
„       of  Iron.      .      .   4  93  ,. 

residue,  quartz  grains,  a  little  mica,  and  clayey  matter. 

Varietits  from  Newton  Coal  Pits,  near  Cambuslang.-^ 
(a.)  The  curious  brown  bituminous  sandstone,  with  the 
regular  white  streaks  running  through  it,  which  haa  faeoi 
described  !n  die  TrmmuHons  «f  tk*  OMiegit^  Sttitif 
of  Glasgow*  is  found  here.  It  posseaiei  n  faint  odour 
like  paraffin  oil,  and  benzol  dissolves  out  most  of 
the  bitumen.  It  effervesces  slightly  \s  ith  HCl.  Residue, 
quartz  grains,  a  little  mica,  and  a  considerable  quantity 
of  fine  white  clay. 

The  white  streaks  arc  in  soms  pieces  remarkably 
straifjht,  and  occur  at  regular  distances ;  in  other  pieces, 
however,  they  become  gradually  closer  and  more  con/used, 
running  into  one  another,  become  abrupt,  and  then  ceaie, 
the  sandstone  being  then  of  a  uniform  brown  colonr 
throughoat.  Laife  portions,  evidently  of  tbe  same  sand- 
stone, are  white,  with  a  single  brown  bituminous  streak 
here  and  there.  I  cannot  agree  with  the  explanation  of 
thesephenomena  given  in  the pqier  pievioasly  referred 
to.  The  Utumen  appears  to  me  to  proceed  rather  firom 
the  simple  decomposition  of  vegetable  matter  under  certain 
peculiar  circumstances,  but  I  am  quite  unable  to  accotmt 
satisfafiorily  for  tbe  remarkable  regularity  of  the  white 
lines. 

{!>.)  A  beautiful  micaceous  sandstone  ;  splits  readily 
into\rrs-  thin  layers,  thcsurfaccs  of  which  arc  \  ery  thickly 
covcrt  d  with  ]dates  (jf  mica  and  purplc-coloured  spots  of 
peroxide  of  iron,    iiflervesced  with  HCl,  the  acid  removed 
some  carbonate  of  lime,  a  little  alumina,  a  large  quantity 
of  peroxide  of  iron,  and   slight   traces   of  magnesia. 
Kes:i!v!c,  white,  contains  quartz,  mica,  and  fragments  of 
some  felspathic  or  other  analogous  rock,  and  a  little  dayqi 
matter,    ijolution  of  carbonate  of  sodiom  CXtraAod  a  VdJ 
little  silicic  acid  from  the  residue. 
No.  t.  This  variety  is  white  and  friable;  eBeiveaced 
I  slightly  with  HCl,  which  extraded  3-44  per  cent  of  snb- 
,'  stance,  the  composition  of  which  is  shown  is  Np.  t  of 
the  following  taMe : — 

^  12345 

Carbonate  of  Lime         2  06  30  06  14-60  13*87  17  97 

„  Ma[^;ncsia  traces  14*78  li'ix    6*51  14  59 

Iron    1-38    —     5*51    6naj  -97 

Peroxide  of  Iron  traces  4*4      —      —  2-25 

No.  a  is  the  soluble  portion  of  some  large  red  lumps 

found  in  the  f(iri';;(i:n;;  sandstone  ;  they  are  very  hard, 
and  easily  separated  irom  the  white.  Residue,  colourless 
quartz  grains,  and  a  little  clayey  matter. 

No.  3.  Another  variety;  greyish-coloured,  and  rather 
hard.    Residae,  quarts  grains,  ptctqr  taift  and  

parent. 

No.  4.   Colour,  white;  line-grained;  haid. 
quartz  grains,  with  a  small  quantity  of  clay. 

No.  5.  Colour,  brownlth-red,  speckled Wtth 
Residue,  quarts  sand  with  a  little  mica. 

These  varieties  are  prindpatly  iutaiHiag, 
of  tbe  hofB  and  varying  qnantities  of  tbo  carbonates  of 
iron  and  magnesia  which  acccmpiiny  the  carbonate  of 
lime.  It  may  perhaps  be  necessary  to  state  here,  that 
the  foregoing  table,  and  other  subsequent  ones,  display 
the  con.po.sition  of  the  substance  removed  from  each 
sandstone  by  IICI,  the  residual  sand  forming  the  remainder 
of  the  100  pam. 
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VariHUt/rcm  JBUhofbr^t  Quarries. 

I      «      3  4 
CtiboMieof  Line  —  5*0  17  33  6  87  lo-gi 
Magnesia    2*66   9*55  375  traces 
,.  Iron  ....    3-38    6'6i  a"79  93 

Peroxide  of  Iron    -76     '88    •67  48 

Nos.  X  and  3.  From  quarry  near  railway  station. 
Coloiur,  whitish ;  fine-grained :  moderately  hard.  Reeidne, 
quarts  mint  vrith  DagmcaM  of  mica,  and  iome  fine 
white  clay. 

No.  s.  From  adjoining  <isan7;  a  very  hard  vafiety  ; 
colour,  white  ;  fin«<«aincd.  fietidue,  very  fine  founded 
grains  of  quartz,  witn  a  few  elates  of  mica,  and  a  con- 
siderable proportion  of  fine  wbite  clay. 

No.  4.  From  the  side  of  a  tra|p-dvke. 

Nos.  I,  2,  and  3,  are  extensiveljr  used  as  a  building 
material. 

From  a  Cnal  Pit  ntar  B'n'nophrlgi^i. — This  sandstone 
contains  layers  "f  .i  brown  impure  irori  ore  running 
throupli  it;  contains  16(17  per  tent  of  [notoxide  of  iron 
B  25-89  per  cent  of  carbonate,  also  some  carbonate  of 
lime  and  magnesia,  peroxide  of  iron,  and  a  trace  of 
alunioa,  which  were  not  estimated.  Residnsi  quartz 
srains,  with  firagmeaM  of  niea.  It  would  appear  that  a 
mpositioii  of  itoo  ofe  was  occnnriog  simultaneously  with 
fbnnatioa  of  this  sandstone.  Another  specimen  of  a 
vety  similar  nature  and  appearance,  from  near  Edinburgh, 
contained  12-30  per  cent  of  protoxide  of  iron  f=  X9'8i  per 
cent  of  carbonate. 

Eaitfitld,  mar   Cambml iin^\— The  portion   examined  1 
was   ntJt    very  hard.     Colour,    greyish,   owin^  to  the  | 
presence  of  a  little  carbonaceous  matter,  efTervesced  with  ? 
HCl,  which  fsisotcd  7'f3  per  cent  of  suhstanee  as 
follows  :— 

GarliOBate  of  Lime  .  4*80  per  etnt. 

of  Magnesia.     .  rm  „ 

II      of  Iion>     •  '80 

Traces  of  manganese  and  peroxide  of  iron.  A  large 
round  niafis  found  in  th:fi  sanflstone,  .ind  which  it  appears 
tile  q  .1 ,1; -yinen  call  "  b.iKtard  whin,"  was  slinplv  a  very 
hard  cream-coloured  -piece  of  sandstone.  Effervesced 
with  HCl,  which  dissolved  sg-iS  per  cent  of  caihonates 
as  follows : — 

Carbonate  of  Lime  .  15*43  per  cent. 

„        of  Maf;nesi.T.       .    g'S^  ,, 
of  Iron.       .       .  4'oo 
The  difference  in  hardness  is  owinp  to  the  increased 
amount  of  carbonates.    These  large  round  masses  are 
ft«l|0eotl]r  lound  in  quarries.     The  sand  of  which 
tbsy  are  composed  appears  to  be  similar  to  that  of  the 
Mtrrounding  rode,  the  only  diflersnoe,  as  far  as  I  could 
•OS,  being  in  the  amount «  cementing  material. 

Abi*v  Craig,  nmr  SHrtturv— Colour,  white;  coarsS' 
grained,  and  not  wry  bard.  HCl  oatrsdsd  4*33  per  cent 
of  substance — 

Cnrbouate  of  Lime  .  200  percent 

„       of  Magnesia.  '48  „ 

of  Iron.      .      .   rS5  „ 
The  letidoe  contained  n  coniderable  quantity  of  fine 
white  clay: 

The  Wallace  Momitncnt  is.  I  understand,  partly  built 
of  this  stone.  As  it  is  in  many  parts  so  extremely  co.nrsc- 
grained,  and  owinR  to  the  nature  of  the  cementing 
material,  I  cannot  believe  that  it  will  possess  the  dura- 
bility requis  tc  1  1     memorial  of  this  kind. 

CraigUith.  Htar  Edinburgh. — -Fine-pfraiTied,  hard :  colour, 
white.  Gives  .1  very  slight,  but  decided  effervescence  with 
HCl.  The  acid  solution  contained  small  quantities  of 
peroxide  of  iron  and  lime.  Residue,  quartz  grains,  with 
a  little  mica.  The  cementing  materiai  appears  to  be  fel- 
spathic  matter.  In  other  sandstone  from  Mugdock, 
near  Stratbblanc, Carluke,  tfCmt the  cementing 

Tbuoopperoeei  ^AMt  wm  foiwHly  ^MMghit  M  Ooflftockt 


occurs  disseminated  in  a  conglomerate  sandstone.  The 
pebbles  are  principally  auaits,  and  the  cement  appear* 
to  be  of  day^  or  felspatnie  nature. 

Statumman.^ClAemrt  jpnish-white,  very  hard ;  COO- 
tains  the  remains  of  shells  (ilitfArarasia).  HCltcmoveS 
6o'2o  per  cent. 

Carbonate  of  Lime  .  51-06  per  cent. 

„       of  Magnesia.       .  3*78 
„         of  Iron.        .        .    4*39  „ 
Peroxide  of  Iron  and  Alumina  '97 
Residue,  fine  quartz  sand,  with  some  clayey  matter, 
and  plates  of  mica. 

1  he  red  sandstont-  which  overlies  the  carboniferous 
Strata  in  the  West  of  Scotland  effervesces  freely  with  HCi. 
The  acid  solution  contains  lar^-e  quantities  of  lime  and 
peroxide  of  iron,  and  a  little  magnesia.  Residue,  not 
quite  colourless,  and  not  wholly  quartz  sand  ;  a  consider- 
able quantity  of  white  micais  pfiesent,  andnfewfiagnMOl* 
of  the  black  variety. 

ijtffnock  Quarry,  ntar  PaUokihaus.—QoXOMx,  «Wliih| 

fine-grained ;  moderately  bard.  HCl  removed  nrpt  per 
cent  of  the  suMtance— 

Catbonate  of  Lime      .      .    i  r'r  i^cent. 
„       of  Magnesia.       .    2  49  „ 
of  Iron.      .      .    2-36  „ 
Peroxide  of  Iron   .      .      •     '39  •» 
Residue,  voy  fine  quarts  sand,  with  some  mica,  and  n 
little  clayey  flMttcr. 

Grounded  mass  of  the  so-called  "  bastard  whin,"  neariy 
7  (iset  in  circumference,  was  finmd  tyin^  in  this  quatiy. 
It  was  extremely  hard,  and  It  was  with  diScull^  that 
fragments  sufficient  for  analyMS  could  be  obtained. 

Colour,  white;  iine-grained.  HCl  removed  39*83  per 
cent  of  carbonates — 

Carbonate  of  Lime      •      «  19-53  per  cen|. 
„      of  Magnesia.     .  10*61  ,» 

„        of  Iron.  .   t'fij  n 

Residue,  simitar  10  the  foregoing. 

A  part  of  the  surface  of  this  lump  was  v«ry  much  de« 
composed,  being  of  a  deep  brown  colour  and  quite  soft, 
from  the  decomposition  of  the  carbonate  of  iron. 

Oi.D  Red  Sawostokss. 
Falli  of  Clyde,  Lanark. —CoIomt,  purplish  red  ;  coarse- 
grained ;  effervesced  briskly  with  HCl.  The  acid  solution 
contninffd  a  lar^e  quantity  of  peroxide  of  iron  and  lime, 
some  iirott>.\ide  of  iron  and  alumina,  and  a  trace  of 
magnesia.  Residue,  fragments  of  different  coloured 
quartz,  felspar,  a  little  nice,  end  a  ISnr  darfc*giee»lsh 
grains. 

From  tht  Titetd  at  Dn  fcMrft.^oloor,  deep  red;  fine- 

Kined;  considerable  efTervescence  with  HCI.  The 
ition  contained  a  large  quantity  of  lime  and  peroxide 
of  iron,  with  considerable  traces  of  magnesia  and  protoxide 
of  iron.  Residue,  not  quite  colourless,  and  not  wholly 
quartz,  small  quantities  of  clay  and  mica  behMpffNCBt* 

Finnich  Glen. — Colour,  reddish  ;  brisk  emrSCSCence 
Vvith  HCl.  Some  portions  of  this  sandstone  are  much 
harder  than  others ;  the  following  table  shows  the  com- 
position of  the  part  removed  by  the  acid  from  the  two 

varieties  : — 

Hari'ci  I'L  Uiun.        Softer  Portion. 
Peroxide  of  Iron   .   2*io  per  cent   .    X'27  per  cent. 
Carbonate  of  Lime :  16-60     „        .  to-95  ,, 
Residue,  not  quite  colourless,  principaUy  quartz,  with 
X  little  felspar.   No  mica  observed  in  portion  examined. 

Porf-Gto^otir.— Colour,  gmyisb  white;  ratiisc  hard. 
HCl  removes  16-40  per  cent  or  substance-^ 

Peroxide  of  Iron  and  Alumina  30  per  cent. 

Carbonate  of  Lime  .       .      .       •  1610  .. 
Considerable  tradts  of  magnesia.     Residue,  chiefly 
quarts,  not  quite  colourless,  a  little  mica  and  fine  day. 
This  sandstone  occurs  in  tegniar  bed^  altcnuting  with 
n  ledi^itiiMrl «»  UnwatoM. 
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The  red  colour  cT  sandstones  seems  not  to  depend  so 
much  on  the  amount  nf  peroxide  of  iron  present  as  upon 
the  way  in  which  it  occurs.  Upon  examination,  each 
little  quartz  grain  of  which  the  sandstone  is  composed, 
will  be  found  to  have  a  slight  coating  of  the  red  oxide, 
and  which  in  most  cases  can  be  readily  removed  by  HCL 
A  small  portion  of  peroxide  of  iron  thus  appean  tO  M  able 
to  colour  A  considerable  quantity  of  sand. 

A  tandfltone  wUeh  may  appean  almost  quite  white  to 
the  eye  often  contains  more  peroxide  of  iron  than  a  red 
one ;  but  upon  further  cxaminatiOB,  it  will  generally  be 
fbnnd  that  it  proceeds  from  minute  epecka  or  spots,  dis- 
eeminated  throughout  the  mass.  Thw,  of  course ,  applies 
exclusively  to  peroxide  of  iron,  as  large  quantities  of  pro* 
toxide  of  iron  may  exist  without  colouring  the  sandstone. 

In  many  red  sandstones  wc  find  white  blotches  and 
spots,  round  rings,  &c.  These  appear  to  be  due  to  the 
removal  of  some  of  the  iron  oxide.  Th*  tsUowing 
analyses  may  serve  to  illustrate  this: — 

1  t  3 

ABA  BAB 
Per   Per    Per      Ptr     Per  Per 
Ctat.  Cint.  Crnt.  Cent.  Cen«,  CcnU 
Peroxide  of  Iron     .    .     "14  "76   '65    a-ao    -37  J75 
Carbonate  of  Lime  .    .     —  —  IJ'JO  Il'TS  S'tt    t'lS  ^ 

^sS&c!^"T"'**}  trace  trace   -  - 

No.  I.  From  Pprt-Glasgow, — Colour,  deep  red,  with 
large  irregular  white  blotches ;  not  wy  haid.  No  efficr- 
vescencewith  HCI.  Rceidue,  ooartx  grain*  with  » little 
mica.  Penndde  of  iron  in  **  a  the  wUte»  and   a  the 

red  portion. 

No.  2.  From  DumbartoHsftirt.—Coliom,  red,  with  large 

white  blotfhci,  ;  mor'ernti'ly  h^rJ. 

"A."  Substance  removed  from  the  vshitc  part  by  HCI. 
"B."         .,  „  red 

No.  3  From  Largi. — Fine  grained  ;  moderately  hard. 

"A."  Substance  removed  from  the  while  part  by  HCI. 
"B."         „  .,  red 

Residue,  quartz,  wUh  some  felspar,  and  a  few  firagmcnts 

of  mica. 

The  only  explanation  which  has  been  given  of  these 
phenomena,  as  far  as  I  am  aware,  is  the  presence  of  some 
organism  in  the  sand,  the  decomposition  of  which  has 
reduced  the  penndde  to  the  protoxide  of  inn,  which  would 
be  stibsequently  removed  as  cart>oiiate»  by  water  cowtniniwg 
carbonic  acid  percolating  the  mass.*  The  carbonate  or 
lime  would  be,  of  course,  added  subsequently. 

Silicates  ofiron  frequently  colour  sandstones  green, but 
I  have  not  ir.'.t  with  any  of  these.  The  only  grwD 
coloured  sandstone  which  has  come  under  my  notice  is  a 
fragment  I  picked  up  1  n  ihe  sea  shore  at  Portobello,  near 
Kdinborgh,  the  colour  being  due  to  a  carbonate  of 
copper.   ThK.  following  is  the  oenieiinml  composition 

Alumina  and  Peroxide  of  Iron  '30 

Carbonate  of  Lime  .      ,      ,  9*50 

Carbonate  of  Copper      .      .         (CnO,  %*$  per  oat) 

Loss  on  drying  at  loo^  C.      .  I'jf 

QuarttS«nd,Ac.    .     .     .  IS-i) 

9970 

Sandstones  of  different  shades  of  brown  and  black  are 
often  found  in  our  C9al  measures ;  the  former  generally 
proceeding  from  bituminous,  and  the  latter  from  car* 
bonaceous,  matter. 

The  peculiar  striped  variety  of  sandstone  referred  to 
above  must  be  classed  with  tMSS,  bol  the  cxaA  method 
by  which  the  alternate  layem  wen  produced  nmsl  stiD  be 
matter  of  eanjefture. 

The  princ^  teraha  «f  taif  expatiments  Jend  to  thn 
following  cooclttrions : — 


17% 

Loch  Thorn,  above  Greenock,  BaUai^an  Series. — Colour, 
difty  white;  moderately  coarse-grained  itid  hard.  The 
cementing  m.ttrrial  is  in  this  case  carbonate  of  lime,  with 
considerable  traces  of  protoxide  of  iron  and  magnesia. 

From  Arbroath. — Colour,  pale  reddish  ;  coaTSe»grained. 
IICl  removed  23-18  per  cent  of  substance- 
Peroxide  of  Iron  and  Alumina     .  ytt  per  cent. 
Carbonate  of  Lime  ....  17*06  „ 

Traces  of  protoxide  of  iron  and  magnesia.  Residue, 
not  i|ttite  coJourless,  fragments  of  quartz  and  felspar.  A 
considsfaUo  qoaotity  of  white  mica  was  present,  accom* 
panicd  with  n  few  ftapnents  of  the  ih^k  variety. 

Many  other  varieties  of  sandstone  from  Largs,  Dumbarton- 
shire, and  other  distritfls.  invari.ibly  contained  carbonate 
of  lime  in  conjunftion  with  a  fcrruf;inous  clayey  matter. 

Conglomi-rati ,  Ciillaiider.  Perthshire. ;  appear- 
ance, red.  Consists  of  various  pebbles  such  as  porphyry, 
quartz,  ^rei-nstoni',  mica  slate  ;  a  slight  effervescence  was 
perceived  with  HCl.  The  cementing  material  is  of  a 
feispatttic  nature,  produced  evidently  by  the  decomposition 
of  some  of  the  ingredients. 

Two  varieties  of  red  sandstone  (Permian  ?)  from  Annan, 
Dumfriesshire,  contained  no  carbonates,  the  cementing 
material  being  a  ferruginous  clay. 

From  GowrocJk.— Colour,  whitish ;  rather  hard.  JiCl 
removed  26*87  P***  cent  of  substance- 
Alumina  an  J  Pcroxiclc  of  Iron.      .     -33  percent, 
Carbonate  of  Lime  .       .       .       .  26*55 

Residue,  quartz  sand,  with  sooM  fidspsT  and  M  few 

particles  of  mica. 

From  0ur/.— Colour,  red.  BIfervcseed  with  HCI,  whtcb 
nmoved  the  following  : — 

Peroxide  of  Iron     .       .      .    2*07  per  cent. 

Carbonate  of  Lime  .       .       .    6  07  ,, 

Traces  of  magnesia  and  alumina.  Residue,  colourless, 
chiefly  quartz  grains,  with  some  fine  white  clay. 

From  DmHbartoHshin. — Coarse-grained ;  colour  red ; 
contained  mica.  HCI  removed  Che  following  t — 

Peronideof  Icon     .     .     .  2-70  per  cent. 
Caihonate  ofLime  .  :  9-60 

From  Lostie  Mill,  Furfarshirt. — Colour,  greyish  ;  fine 
grained.  FfTrr.  csccd  with  HCI.  The  solution  contained 
considerable  quantities  of  protoxide  of  iron  and  lime,  with 
some  alumina  and  peroxide  uf  iron.  The  residue  conKi<!ted 
of  insoluble  silicates,  quartz,  and  fragments  of  mi  .>  A 
boiling  solution  of  carbonate  of  sodium  extra^d  a  con- 
siderable amount  of  soluble  silicic  add  from  the  residue. 

Caitktuis  Flagttotu, — Used  as  a  paving  material; 
coloor,  ttttyiak ;  irregular  hands  of  quartzo<e  matter 
running  thfOli^hOttt.  Effervesced  with  HCI.  The  acid 
solution  contunedlime,  magnesia,  alumina,  and  protoxide 
of  iron.  The  residue  consisted  of  insoluble  silicates, 
quartz,  and  fragments  of  mica.  Solution  of  carbonate  of 
sodium  extraAsd a  considerable  portion  of  solnUo  silicic 

acid. 

The  two  foregoing  sandstones  difTer  entirely  from  all 
those  previously  examined  ;  they  appear  to  consist  of— 

Carbonates.  {  Insoluble  Silicates. 

Soluble  Silicates.  |  Quartz,  and  fragments  of  .Mica. 
In  ^neral  appearance  and  charader  they  approach  rather 
to  a  clayslate  than  to  aandstone. 

Oh  Titr  CnLotiRtKO  Matter  of  Sakdstones. 
l.on,  .n  one  shape  or  another,  from  its  wide  ditTusion, 
is  unquestionably  one  of  the  most  common  colouring 
matters  of  sandstone.  It  produces  the  various  shades  of 
brown,  red,  [  i:rpl)  ;h  red,  crimson  red,  &c.,  so  frequently 
observed.  I  he«e  shades  of  colour  appear  to  be  due  to 
peroxide  of  iron  alone,  and  their  difference  of  tint  may, 
perhaps,  be  owing  partly  to  varied  degrees  of  hydration, 
accurdini;  to  the  circumstances  under  which  theywera 
produced.  It  is  well  known  that  artificially  prepared 
peroxide  of  iron  differs  much  in  thadti  Meordiog  to  the 
sotttve  whence  it  was  obtained. 
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Df.  Lttkeby  <m  Food, 


xst.  That  in  the  greater  number  of  sandstoncB 
the  cementing  material  consisted  of  carbonates. 

2nd.  That  vcrv  considcr.-^  q  :^ntiticsofthecarbonate8 
of  iron  and  magnesia  ficqutnt.v  accompanied  the  carbon- 
ate of  lime,  although  no  definite  ratio  seems  to  exist 
between  them.  That  the  carbonates  were  chemically 
combined  in  some  way  is,  the  author  thinks,  probable,  as 
weak  acids  caused  only  a  ver^  feeble  effervescence  in  those 
sandstones  where  any  considerable  quantity  of  the  car- 
bonates of  iron  and  magnesia  was  presentt  dilieriae 
entirely  from  the  very  brisk  aAion  of  a  similcrlj  dilatM 
acid  wbcre  carbonate  of  lime  alone  existed. 
jrA.  TImI  tbcM  laaJitOBW  genecaHjp  speaking  were 


4th.  Mica  nas  tcnoA  to  ba  pwiai  fa  all  thoae 

examined,  and,  with  two  axoeptioaa,  was  alwajrt  of  the 

white  variety. 

5th.  Soluble  silicateswere only  found  in  tliree  sandstones 
in  any  quantity  ;  all  three  belonged  to  the  Devonian  system. 

6th.  Insoluble  silicates  which,  for  want  of  a  better 
name,  I  have  in  pencral  called  felspathicor  clayey  matter, 
appear  to  be  almost  always  present  in  more  or  less  quantity. 

7th.  The  round.  maMcs  SO  frequently  encountered  in 
quarries  in  our  neif^Aowboodi  and  known  as  **  Bastard 
whin,"  by  whatever  cause  produced,  appear  to  be  simply 
parts  in  the  sandstone  rock  which  have  become  ex- 
ceatiTely  hard  ftom  aa  .iacieased  proportioo  ofcaibonatea« 
and  are  that  more  or  taai  easily  sepanted  from  the 
iamaadiiif  raek. 

8t1i.  That  the  diffcretit  ted  shades  of  colour  observed 
in  sandstones,  more  particularly  in  those  belonging  to  the 
DcNonian  group,  appeared  to  be  due  solely  to  peroxide  of 
iron,  and  that  the  white  rings  and  spots  so  frequently  met 
with  have  resulted  from  the  reduction  and  subsequent 
femoval  of  tho  greater  part  of  tbia  iron. 


ON  FOOD.' 
By  OX.  UTHEBY,  M.A..  M.B.,  *C. 
(CobUbbsI  from  pace  163.) 

Functions  of  Dtfftrtnt  Foods. 

Functions  of  Food — Although  much  attention  has  been 
(Jiiruted  to  :;i;v(irtant  subject  -via.,  the  immediate 

and  remote  funiftions  of  food-— yet  it  must  be  admitted 
that  the  difficulties  of  the  question  have  not  been  sur- 
mountedt  snd  that  we  are  hardly  able  to  particularise  the 
phenomena  which  are  incidental  to  its  transformations. 
We  can  see  clearly  enoo^  that  its  ultimate  destiny  is 
the  manifestation  of  force — the  letting  loose  of  the  cosmical 
ageaeica  which  were  bound  np  In  It— when,  by  undergoing 
oxidation.  It  returns  more  or  lest  completely  to  its  original 
forms — carbonic  acid,  water,  and  ammonia ;  but  how  and 
where  these  chants  occur,  and  what  are  the  subsidiary 
phenomena  and  C'  ;i:  ;:  ri  nt  funcflions,  besides  those  of 
comnrjon  motion  and  animal  heat,  are  as  yet  almost 
unknown  to  us.  Nor  are  we  sufiiciently  acquainted  with 
the  speci.1l  attributes  of  the  principal  constituents  of  food, 
as  the  albuminous,  the  fatty,  the  farinaceous,  the  saccha- 
rine and  the  saline  ;  for  although  the  well-known  opinions 
of  Liebig,  with  regard  to  the  dynamic  or  force-producing 
funAions  of  the  nitrogenous  or  plastic  elements  of  food, 
and  of  the  theimotic  or  icspjiatory  powers  of  the  carbon- 
aceons  have  been  geaeiallT  received,  yet  tbeie  are  abun- 
dant reaaoBS  for  buiavingutat  both  of  these  clasaeaof  food 
may  pedbm  exatUy  the  same  fnnAions  in  reqieft  of  the 
development  of  force ;  and.  apun.  it  is  more  than  probable 
that  the  nitrogenous  or  plastic  OOBStttuentS  of  food  may, 
like  the  carbonaceous,  be  oxidised  and  constsmed  in  the 
living  body  without  ever  entering  into  the  compc  sition 
of  tissue.  In  these  respcdis,  thcrel'oie,  their  are  great 
poir.fi  of  1  vi  rgence  from  the  views  of  Liebig. 


Looking,  however,  at  the  proximate  elements  of  food, 
it  may,  perhaps,  best  serve  our  present  purpose  if  we 
inquire  generally  into  the  several  functions  of  water, 
albuminoid  compounds,  fatt^-  substances,  farinaceous  and 
saccharine  matters,  and  mineral  salts. 

itt.  Water  is  unquestionably  of  great  physiological 
value,  for  as  much  as  75  per  cent  of  the  muscular  tissue 
of  the  animal  frame  is  composed  of  it ;  and  of  the  20  lbs. 
of  blood  which  an  average-sized  adult  contains  in  his  body, 
about  15}  lbs.  are  water.  It  is  computed,  also,  that  not 
less  than  30  lbs*  of  fluid  ebb  and  flow  daily  from  the 
blood  and  alimeataijr  canal  bv  secretion  and  absoiption. 
Bidder,  indeed,  evtimates  tiwraboot  i8'6  lbs.  of  chyle  and 
lymph  are  eatrted  daily  by  the  thotaeie  dnft  alone  into 
the  ctrcalatton— a  quantity  of  fluid  that  amoants  to  about 
one-fifth  of  the  entire  weight  of  the  adult  human  body ; 
and  then  with  regard  to  the  excretions,  we  find  that  rather 
more  than  i  lb.  of  water  is  exhaled  daily  by  the  breath, 
about  1}  lbs.  by  the  skin,  and  not  less  than  af  lbs.  bythe 
kidneys,  making  altogether  about  5}  lbs.  per  adult  daily. 

These  results  indicate  the  importance  of  water  in  the 
funiJiions  of  the  animal  body.  It  serves,  indeed,  to 
dissolve  the  food  and  carry  it  into  the  circulation  ;  to 
eflisA  the  distribution  of  it  throughout  the  system ;  to 
dissolve  effete  matters,  as  the  <netamorphosed  constituents 
of  worn-out  tissues,  and  so  convey  them  out  of  tfie  body; 
to  establish  the  chemical  aaivi^  which  is  neceasarv  for 
nutrition  and  decay;  to  combine  mechaafcally  with  the 
tissues  and  lubricate  them,  lo  that  diw  tugr  perform  their 
funaions ;  and  la^r«  to  evnpoiats  bf  air-passages 
and  skin,  and  thai  maintain  the  proper  temperatare  of 
the  body. 

and.  The  second  constituents  of  our  food — viz.,  albu- 
minous, nitrogenous,  or  pla&ttc  matters — were  once,  and 
Until  very  recently,  thought  to  have  the  sole  funAion  of 
constnifting  and  repairinj;  the  muscular  parts  of  the  body ; 
and  having  so  entered  into  the  composition  of  tissues, 
their  oxidation  and  decay  were  attended  with  manifesta- 
tions of  force  which  were  the  working  powers  of  the 
uUmal  machine.  "  We  see,"  says  Liebig,  "  as  an  im- 
mediate efleA  of  the  manifestation  of  mechanical  force, 
that  a  part  of  the  muscular  substance  loses  its  vital 
prepertiee— itschafaOeroflife;  dmt  thiaportion  separatee 
from  the  living  part,  and  loses  its  capacity  for  growth  and 
its  power  of  ledstance.    We  find  that  this  change  of 

Eroperties  is  accompanied  by  the  entrance  of  a  foreign 
ody  (oxygen)  into  the  composition  of  the  muscular  fibre; 
and  all  experience  proves  th  ii  this  ( c  iim  t  lor.  of  l-.ing 
muscular  hbrc  into  compounds  destitute  of  vii^Iiiv  is 
accelerated  or  retarded  according  to  the  amount  of  force 
employed  to  produce  motion.  Nay,  it  may  safely  be 
affirmed  that  thcN  irr  niiitiinllv  proportional  ;  that  a  rapid 
transformation  of  muscular  (ibre,  or,  as  it  may  be  called, 
a  rapid  change  of  matter,  determines  a  greater  amount 
of  mechanical  force;  andconversely.  that  a  greater  amount 
of  mechanical  motion  (of  mechanical  force  expended  in 
motion),  determines  a  mora  rapid  change  of  matter."  He 
further  remarks  dtat  **the  amount  of  asotieed  food 
necessary  to  icstore  the  e<|ttiKbriHro  between  wnste^and 
supply  is  diiedly  proportional  to  the  amount  of  tissue 
metamorphosed."  that  "the  amount  of  living  matter, 
w  hich  in  the  body  loses  the  condition  of  life,  is,  in  equal 
temperatures,  direflly  ptc  ;n  rtii  n.il  t  the  mechanical 
effects  produced  in  a  given  time."  i  hat  "  the  amount  of 
tissue  metamorphosed  in  a  given  time  may  be  measured 
by  the  quantity  of  nitroffen  in  the  urine;"  and  "thjxtthe 
sum  of  the  n  - 1  nan  l  u  rffr  cts  produced  in  two  individuals 
in  the  same  temperature  is  proportional  to  the  amount  of 
nitrogen  in  their  urine ;  whether  the  mechanical  force  has 
been  employed  in  voluntary  or  involuntary  motions; 
whether  it  has  been  consumed  by  the  limbe,  Or  by  the 
heart  and  other  viscera." 

These  are  the  generalisations  of  Liebig,  and  they  go  to 
show,  not  only  that  <be  dynaaioal  aAion  of  the  animal 
body  depends  wholly  on  tfie  tmsfamrtlM  of  woaenbur 
tiHM^  Mid  may  HinwMMd  ly  tho  ^bmiI^  of  okcogea , 

Digitized  by  Google 


1 


174 


Dr.  Litheby  m  Food. 


1  o«.t.ia» 


exerted  as  urea ;  but  also  that  no  oxidation  of  nitro- 
genous matter  can  tike  plav^c  until  it  has  passed  from  the 
condition  of  food  to  tis&ue,and  has  th;is  become  organised. 
According  to  this  view,  the  mc-chanital  tHrte  of  the 
human  machine  is  derived  entirely  iroin  its  own  com- 
bustion, tuid  not  from  the  oxidation  of  matters  contained 
in  the  food. 

For  some  tjme  past  there  have  been  snspiciont  that 
this  view  of  the  case  is  not  correA ;  and  the  dotlbU  of 
physiologists  have  been  strengthened  by  the  circumstance 
that  great  labour  might  be  peffomicd  for  ■  ahoit  period 
witlwat  tbe  uaa  of  a  Aitfoaeooua  diet ;  and  that  wliUo 
there  waa  always  « telation  between  the  quantity  of  nitro- 
gen in  the  food  and  that  excreted  as  urea,  there  was  no 
such  relation  between  the  dynamical  adUons  of  the  body 
and  the  propt  ti  r  .  of  urea.  Moritz  Troube,  in  fait, 
asserted  in  aircr  a  careful  examination  of  thnsubjed, 
that  all  muscular  force  was  derived  from  the  oxidation  of 
fat  and  hydrocarbons,  and  none  from  the  oxidation  of 
tissue.  Haidenham,  in  1864,  arrived  at  a  similar  con- 
clusion ;  and  Donders  was  likewise  of  opinion  that  tissue 
t;ansformation  would  not  acconiit  for  all  tbe  force  of  the 
animal  body. 

The  hypothesis  of  Liebig  has  been  further  shaken  by 
the  investigajtioos  of  Dr.  Edward  Smithi  who  has  shown 
that  the  proportions  of  nitrogen  in  tlM  itrine  does  not 
iociease  with  exercise,  although  the  anoont  of  carbonic 
acid  exhaled  Inr  the  luaga  does.  But  the  most  convincing 
proof  of  the  tallacy  oTthe  ^rpotheds  was  furnished  in 
aes  by  the  experinenti  of  Dr.  A  Ficfc,  the  Professor  of 
Physiology  at  Zurich. and  Dr. J.  WliKoeava, the  ProfoMor 

of  Chemistry. 

On  the  29th  of  August  of  that  year  they  prepared  them- 
selves for  an  ascent  of  the  Kaulhorn,  one  of  the  Bernese 
Alps,  which  rises  6,^17  feet  above  the  Lake  of  Ikientt. 
For  seventeen  hours  before  the  journey,  tliey  took  nothing 
in  the  way  of  solid  food  but  cakes  composed  of  starch,  fat, 
and  suear ;  and  on  the  following  morning,  at  half-past 
five  o'clock,  they  began  the  ascent,  choosing  the  steepest 
of  the  pradical  paths  from  the  UttJe  village  of  Iseltwald 
on  the  Lake  of  Brients.  At  twe&ty  minutes  past  one  in 
the  afternoon  their  jonmey  was  acoonpnliahed  without 
fatigiie,  and  from  that  hoar  till  levMt  In  iba  •wening  they 
remained  at  rest  in  the  hotel  at  the  top  (rf  the  aiouotain. 
Danng  the  whole  of  that  time  (a  period  of  thirty-one  honts) 
they  took  no  other  food  but  the  non-nitrogenous  biscuits  ; 
but  at  seven  o'clock  they  had  a  plentiful  meal  of  meat,  &c. 
The  urine  was  colleifled  at  three  intervals,  viz.  : — 
1st.  From  6  o'clock  p.m.  of  the  29th,  to  j  a.m.  of  the 
jpth  ;  and  this  they  called  the  night  urine. 

and.  From  3  a.m.  of  the  30th,  to  i.ao  p.m. ;  and  this 
they  called  the  worit  nijiie. 

3rd.  From  1.90  p.ni.  to  7  p.n.  ]  and  this  they  called 
the  after-work  wine. 

From  7  p.Q  on  the  sodhtotheawmingol'the  Stat; 
this  they  called  the  nUit  urine. 
All  thcaa  were  eaalyMd  wr  nitrofn*  end  the  nwlts 
aafoUowi 

Onint  of  NitregM  Seentad  ky 


4th, 


1st. 
and. 
3rd. 
4th. 


> 

WUlicenot. 


Kick. 

Night  urine         1067  103-1 

Work  urine  5'**  lae.fi  4**3 

After  work  arine  5rS/  S7*3 
Night  urine    . .     7  S?-; 

So  that  not  only  were  they  abJc  lo  pciiorm  tiie  work 
without  a  nitrogenous  diet,  but  the  quantity  of  nitrogen 
excreted  was  less  during  the  work  than  beibre  or  after. 
Even  adcvlated  at  the  hourly  rate  of  eaoction,  it  aiaads 
thus:— 

Grains  It  Nilrofea 
Hourly  Excrcttd. 

_  Pick.  Wislicams. 

Dniing  ist  night  %  973  9-41 

Daring  time  of  work  . .  . .  6  33  6*02 
Dating  rest  after  work  . .        6-17  6-17 


The  work  which  they  had  performed  1  .is  <  ■^timited 
thus: — 1  ick  weighed  145"5  Ibt;  avoirdupois,  .in  i  Willi- 
cenuB  167-5  l''"-  ;  and  as  they  had  ascendc!  f  ,4:7  5  feet, 
it  is  clear  that  Fick  had  raised  933,746  lbs.  one  toot  hig^ 
(i4S'5  X  6, 417-5),  and  Wisliccnu.s  1,074,931  lbs.  (167-5  * 
6,417-5);  sii  that  for  an  expenditure  of  muscular  tissae, 
represented  in  the  one  case  by  88*6  grains  of  nitrogen, 
and  in  the  other  by  85-6  grains,  the  foregoing  amonnu  of 
work  had  heen  done.  Now,  as  x  of  nitrogen  represeati 
6*4  of  dry  muscular  tiaaue,  it  is  evident  that  Fick  had 
cMwoaicd  567  iprains  of  nmade,  and  WialiMnns  siyt 
grains. 

At  the  time  of  the  experiment,  dw  tiwnnotic  md 

mechanic.il  powers  of  these  proportions  of  flesh  were  IMt 
accurately  known,  but  they  have  been  since  determined 
in  a  very  careful  manner  by  Dr.  Frankland,  ^vV.c  fi::i<- 
that  when  pure  dr\'  lean  of  beef,  albumen,  and  ure* 
are  completely  oxidised  in  a  proper  apparatus,  they 
develope  the  following  amouou  of  heat  and  mechanical 
forc^>— 

Lba.  of  water    Lb*,  hitti 
ruMd  1°  F.      I  fl.  bit h. 
10  grains'of  pure  dry  beef . .       13-1  10,083 
„     „   *    „     albumen         12*8  9.S78 

In  contideiiaf  the  mechanical  power  of  muscular  tissue, 
it  must  be  remembered  that  it  is  never  compl^/ 
oxidised  in  the  anuaal  body,  bat  it  is  changed  into  carbonic 
acid,  water,  and  about  one-thiid  of  its  weight  of  mca,  M 
that  the  potential  energy  of  nuade  is  not  so  great  as  ia 
the  preceding  results.  Caicnlntad,  indeed,  according  ta 
the  proportiui^s  of  urea  fimned,  the  tiasuM  of  Fidt  aid 

Wislicenus  were  capable  of  the  following  eBOBBtS  «f 

physiological  energy : — 

Quantity  of  muscle  1       56,.'o  grs. 

consumed    . .         1  '  ° 

A.tu..lenerg>-ifiully|  5^,,^^ 

Available  energy,  de- 1  g 

ductmt;  the  ui i  .i  -  |     ■>  -x^ 
Work  adually  done  . .    933,746  ft.-lbs. 

So  that,  in  the  case  of  Fick,  370,280  ft.-lbs.  of  work,  sad 
in  the  other  530,545  ft  T  ,  rui;  v n icrounted  for.  But 
this  is  not  all,  for  besides  the  mere  labour  of  ascending 
the  mountain,  there  were  the  movements  of  respiration, 
and  tlie  Li-ating  of  the  heart,  and  other  motor  awoas,  to 
be  added  to  the  work  adually  done. 

Now  each  beat  of  the  heart  is  estimated  as  equal  to  a 
lift  of  4  6  lbs.  one  foot  high;  and  it  is  considered  from 
Dondor's  well-known  investigations  that  the  work  of  aa 
inspiration  is  nearly  the  same — viz.,  4-54  lbs.  a  foot  high. 
Fick  says  that  during  the  ascent  his  pulse  beat  at  the 
average  rate  of  120  a  minute,  and  his  respirations  were  35. 
The  Mating  of  his  heart,  thereforck  dviiag  the  five  and  a 
half  hoars  adually  tahan  in  the  aaccot  wns  cqnal  le 
183.556  lba.  lifted  e  foot  high;  and  the  respiratioe  to 
37,455  lbs.  If  the  internal  labour,  or,  as  it  may  be  caUed, 
the  opus  vitalt  of  Wislicenus  was  in  proportion  to  his 
bodily  weight,  as  compared  with  Tick's — that  is  as  7  to  6, 
then  the  ascertainable  work  done,  vraVtO  dw  ] 
muscle  consumed,  as  follows : — 

Work  of  circulation   183.556  218,981 

Work  of  respiration   37«455 


WU!kerH:i. 

S5«.347  ft-i**- 
544,386  ft.-lbs. 
1,074,931  ft.-lb». 


Total  ascertainable  work. 
Aaual  eneigy  of  die  conanmed 

muscle   


if} 


153.757 
563.466 

590,391 


Energy  unaccounted  for  . .    . . 
From  which  it  appears  that,  taking  only  the  thrss 
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and  respiration — and  disregarding  other  unascertainable 
motor  adions  of  the  body,  which  are  estimated  by  many 
M  greater  thaa  all  the  nst,  the  work  a&nalljr  performed 
exceeds  the  energy  tbe  Mcidiaed  mttacle  \y  more  duu 
as  much  a£aia. 

It  may  be  said,  and  truly,  that  these  experiments  of 
Pick  and  WialiceBW  vrere  <rf  too  ihort  adttratioo  to  afford 
an  opportunity  of  aactrtamiiig  whether tbe  oxidised  nntide 
was  not  afterwards  excreted ;  but  the  recent  researches  of 
Dr.  Parkes  on  the  elimination  of  nitrogen  by  two  healthy 
men  (soldi  r  in  t'  c  prime  of  life,  during  a  piriod  of 
seventeen  d^ys.  and  under  difTcrent  condiliorns  of  diet  and 
exercise,  liavc  shown  that,  although  the  results  are  not 
altogether  accordant  with  those  of  Pick  and  Wislicenus, 
yet  the  conclusions  are  certainly  borne  out,  that  a  non- 
nitrogenous  diet  will  sustain  the  body  during  exercise  for 
a  short  time,  and  that  exercise  produces  no  notable 
increase  in  the  nitrogen  of  the  urine.  On  the  contrary, 
the  amount  of  urea  is  adually  less  during  work  than  at  a 
period  of  rest;  nod  he  thinks  that  the  muscle,  instead  of 
oxidinagt  end  thereAwe  loeing  its  snbstance  during  lalwur, 
ednally  appropriate*  oitngen  aad  giMra— its  exaaastion 
being  dejMndent,  net  lo  much  on  Its  decay  as  on  the 
accumulation  of  the  oxidised  produds  of  hydrocarbon,  as 
ladtc  acid,  &c.,  in  its  tissue,  which  require  rest  and  time 
for  their  removal.  That  some  decay  of  the  muscle  takes 
place  there  can  be  no  doubt  ;  for,  as  Dr.  Farkes  observes, 
*•  although  it  is  certain  thr.t  very  severe  exercise  can  be 
performed  on  non-nittoj;enous  diet  for  a  short  time,  yet  it 
does  not  follow  that  nitroi^en  is  unnecessary.  The  largest 
experience  shows,  not  only  that  nitrogen  must  be  supplied 
if  work  is  to  be  done,  but  that  the  amount  must  augment 
with  tlie  work.  For  a  short  period  the  well-fed  body 
poieessei  tnfficient  nitrogen  tu  permit  muscular  exertion 
10  fo  on  for  sone  time  without  a  fresh  su^y;  bat  the 
destmftioin  of  aittogenoas  tissaes  in  these  two  men  is 
shewn  by  the  way  In  wliieb*  when  nitrogen  was  again 
so]»pl]ed,  a  large  amount  was  retahied  in  die  body  to  com< 
pensate  for  previous  deprivation."  It  would  seem,  too. 
from  the  great  exhaustion  of  the  men  on  the  second  day 
of  a  non-nitrogenous  diet,  that  their  muscles  and  nerves 
were  becoming  strufturally  impaired,  and  that  if  the 
experiments  had  been  continued  for  a  third  day  there 
would  have  been  a  large  diininution  in  the  amount  of  work. 
The  work  which  they  adlually  performed  on  a  non-nitro- 
genous diet  of  starch  aqd  butter,  in  the  form  of  biscaus 
and  arrowroot,  was  walking  exercise  of  23*76  miles  the 
first  d^i  and  3378  the  second.  The  Hrst  day's  work 
oecwpisio,  with  intervals  of  rest,  about  ten  hours  and  three- 
qiiarten»  and  it  was  done  without  fatigue  i  but  tiie  second 
day's  work  took  twelve  boon,  and  the  last  thirteen  miles 
were  accomplished  with  great  fatigue.  Calculated 
accor&ig  to  Haughton's  formula  fthat  walking  upon  a 
level  suruice  is  equal  to  lifting  i  -2otn  of  the  weight  of  the 
body  through  the  distance  walked),  the  labour  in  the  two 
dayswasi  fii^ 

S.  T. 
WsighlfMEwith  Weighing  with 

clothts  i6a-4  Km.         clothe*  it4'a  ttw. 

Thefintdjy  110x8,676  fL>lbs.     fj^fiS*  h.-Vb%. 

Tim  aacood  d^  ..  t^^iitiat   »      Ii074i8iy  »• 


sufficient  to  account  fur  external  and  internal  work ;  and 
the  conclusion  is  that,  in  the  above  experiments,  the 
motive  power  of  the  muscles  was  not  derived  from  their 
own  oxidation  of  non-nilrogenous  matters. 

The  reaeardies  of  Dr.  Edward  Smith  throw  additionai 
light  on  tlie  salijedk,  for  he  aacertained  that  the  amount  of 
carbonie  acid  eiduded  by  the  luogs  was  in  proportion  to 
the  adual  work  perfonned. 

During  sleep  it  was  at  the  rate  of. .      Sgj  gn«  pSf  I 
When  lying  down  and  approachiag) 


II 
II 


Total  worir . .  MS4>073 


493*46  grains. 


529*16  grains. 
3,267,361  ft.-lbs.  3,040,483  it.-lbs. 


3.»5»74  .. 


Total  nitrogen  ex- 

crcted   . . 
Equal  to  muscle  oxi- 
dised 
The  energy  of  which 
(minus  urea)  is  ) 
The  amount  of  nitrogen  excreted  during  the  time  of 
aAual  exercise  was  only  about  half  the  above  ;  and, 
caJcitlated  in  this  way,  it  would  only  account  for  about 
two-thirds  of  the  labour-force.    The  results  therefore 
pm«e  thet  although  the  basis  for  the  calculations  of  Fide 
aiid  WUicsoas  was  too  narrow  Car  accurate  dedndionsi 
yH  tho  MWliMical  tatct  of  4iw  ««idiNd  anatde  b  Ml 


sleep  ,.f 

In  a  sitting  posture  

When  walking  two  miles  an  hour..  I,fl 
When  walking  tlixee  miles  an  hour  1,552 
And  when  woilting  at  the  treadmill  2,926  „  „ 

It  is  highly  probable,  therefore,  that  the  largest  amount 
of  muscular  force  is  derived  from  the  hydrocarbons  of  our 
food  ;  not  that  the  nitrogenous  matters  of  it  may  not  also 
be  a  source  of  power ;  but  there  is  no  necessity,  as  Liebig 
supposes,  fof  their  being  previonsly  construAed  into 
tissue.  The  ea^eriments  «  Mr.  Savory,  in  fad.  show 
that  rate  can  live  and  be  in  bealdi  for  weeks  on  a  purely 
nitrogenous  diet,  and  it  is  nearly  certain  that  under  these 
circumstances  the  nitrogenous  matters  aic  mostly  oxidised 
without  entering  into  the  composition  of  tissue.  This,  as 
I  have  said,  is  the  main  point  of  divergence  IVom  the 
hypathL'sis  of  Liebig;  and  it  is  further  indicated  by  the 
fact  that  the  amount  of  nitrogen  excreted  is  not  in  pro- 
portion to  the  \^'ork  done,  but  to  the  quantity  of  it  in  the 
food,  even  when  there  is  no  muscular  exertion. 

That  the  chief  funAions  of  nitrogenous  matters  is  to 
repair  tissue  there  can  be  no  doubt,  for  animals  kept  on 
e  purely  cubooaiceous  diet  quickly  lose  weight,  and  at 
last  die  Cram  «  disintegration  of  tissue  (  but  it  is  eqnally 
certain  that  the  nitrogenous  coostitoents  of  food  liavo 
other  offices  to  perform.  A  daily  diet  of  3  lbs.  of  bread 
contains  enough  nitrogen  to  supply  the  mechanical  wants 
of  the  system,  but  it  will  not  maintain  There  is 

required  an  addition  of  animal  food  to  rtndct  u  buHlcient 
for  this  purpose ;  and  indeed  the  instiniHs  and  habits  of 
the  human  race  show,  beyond  all  question,  that  a  com- 
paratively rich  nitrogenous  diet  is  necessary  for  the  proper 
sustenance  of  life ;  and  it  is  very  probable  that  it  assists 
the  assimilation  of  the  hydrocarbons.  In  this  way  it  may 
help  in  the  development  of  force  without  itself  contributing 
direiflly  to  it ;  and  this  may  serve  to  explain  the  fsift, 
tiiat  there  is  a  relation  between  the  amount  of  nitrogen 
contained  in  the  food  and  the  laihodr  value  of  it.  Car- 
nivorous aninmls  are  not  only  atiaagef  end  more  capable 
of  prolonged  exertion  than  heibivorous,  but  they  are 
also  fiercer  in  their  tlisposition,  as  if  force  were  super- 
abundant. The  hears  of  India  and  America,  says  Play- 
fair,  which  feed  on  acorns,  are  mild  and  trattaT^.r,  v.  iiile 
those  of  the  polar  regions,  which  consume  flesh,  mc  ige 
and  untamable ;  and  taking  instances  of  people — the 
Peruvians  whom  Pizarro  found  in  the  country  at  its  con- 
quest, were  mild  and  inoffensive  in  their  habits,  and  they 
subsisted  chiefly  on  vegetable  food ;  whilst  their  brethren 
In  Uedoo,  when  found  by  Cortes,  were  a  warlike  and 
fierce  race,  and  they  fed  for  the  most  part  on  animal  diet. 
1  he  miners  of  Chili,  who  work  liltelMnes,  also  feed  like 
them,  for  Oaiwin  tells  us  that  their  oomnMo  food  Gonsisti 
of  bread,  beaae.  and  loeeted  graio.  The  Hiadoo  M«vi«i 
also  who  weit  emplofad  in  maUag  the  tomiel  of  the 
Shore  Ohat  Railway,  and  who  bad  very  labotieoa  woifcto 
perform,  found  it  impossible  to  sustain  their  health  on  e 
vegetable  diet,  and  being  left  at  liberty  by  their  catte  to 
eat  as  they  pleased,  they  took  the  common  food  of  the 
English  navip-vtors,  and  were  then  able  to  work  as 
\        LJi.i-ly.      .-'v'ui.n 1 1  a r. t   exat'.iples   of    th;s    desctipliOn  — 

some  of  which  will  be  further  discussed  as  we  proceed, 
may  be  cited  in  proof  of  the  direA  relation  of  plastic 
food  to  mechanical  work  {  but  these  is  no  proof  that  thia 
material  must  fint  fom  tiwoo  MbvB  itt  djyafiitl  powv 
to  elMiiad. 
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It  is,  however,  a  remarkable  faft  that  all  forms  of 
nitrogenous  foovl  have  not  the  same  nv;tnnvc  value  ;  the 
slutinous  matters  of  barley  and  wheat,  though  almost 
identical  in  chemical  composition,  have  very  difTerent 
•natsining  powers.  It  is  the  same  with  muacniar  flesh 
and  artificially  prepared  fibrin  and  gelatine.  Magendie 
found  that  dog*  fed  aolely  for  zao  days  on  raw  meat  from 
eheep'e  heads  preaecved  theb  healtn  and  vicour  during 
the  whole  of  the  tSme;  but  noie  than  time  timet 
the  amount  of  ieolated  ftfariat  n^lh  the  addition  of 
much  gelatine  and  albudoen,  were  iaaaJScient  to  pre- 
serve life. 

We  may  coricliide,  therefnre,  that  ahhou^'h  the  main 
functions  of  introj^enous  matters  ate  to  cuni>irua  and  repair 
tissue,  yet  they  have  manifestly  other  duties  to  perform  of 
an  aKsimilative,  a  respiratory,  and  force-producing  quality 
which  are  far  from  being  understood.  NN'hat  do  we  know, 
indeed,  of  the  adual  modus  operandi  of  the  nitrogenous 
fenneatt— ptyalin,  pepsin,  pancreatin,  &c.,  which  are 
aecreted  so  abundantly  in  the  alimentary  canal ;  or  of 
the  conjugate  nitrogenous  compounds  which  are 
Ipiesent  in  the  bUe  ?  and  bow  far  have  we  advanced  in 
interpreting  the  foa^oM  of  the  nitrogenous  constituents 
of  tea,  coffee,  inat£,  guaiana,  cocoa,  fte.,  wMeb  the 
tnstinOs  of  mankind  in  every  part  of  the  globe  have 
evidently  chosen  for  some  physiological  purpose  ?  The 
same  may  be  said  of  the  crystalline  nitroi^enous  matters 
of  soup — as  creatiii,  creaiiniri,  inosif  acitl,  lSic,  which  can 
hardly  be  regarded  as  foods,  althoujjh  tliey  have  powerful 
sustainiri'^  properties.  But  enough  of  this  fiir  the  present ; 
and  hitfore  leaving  this  part  of  the  suhjei^.  I  would  direft 
attention  to  thf  faft,  th.at  nitro;^eno'.]s  matters  v/hen 
oxidised  in  the  animal  body  never  yield  up  the  whole  of 
tlieir  potential  enerf;y,  for,  by  beint^  con\erted  into  urea, 
which  it  the  chief  produ^  of  their  decay,  there  is  at 
teait  a  teventh  part  of  their  power  lost  in  the  secretion. 
It  imy  l>e  that  this  is  a  necettity  arising  out  of  the 
cneamstance  thM  if  they  were  completely  oxidtted  In 
the  animal  body  and  converted  into  carbonic  acid,  water, 
and  nitrogen,  the  taat-Bamed  gas  would  be  nnable  to 

Juit  the  system,  became  of  its  insolnbility  in  the  antmid 
uids. 

(Xe  be  cootlaaad.) 


LABORATORY  NOTES. 


ALLOY  OP  TUN08TBN  AND  IRON. 


Sir, — If  you  think  there  is  any  novelty  in  the  following 
Laboratory  Note,  I  will  thank  yoo  to  give  it  iasertimi  in 
the  Chkmicm.  Naws:— 

At  a  foundry  in  this  city  (Dublin)  it  was  lately  observed 
that  some  masses  of  pig-irun  thrown  into  the  furnace 
could  not  be  brought  to  a  sufficiently  liquid  state  for 
casting;  and  some  small  frnf^mcnts  of  one  of  these  lumps 
were  brought  to  my  laboratory  l;y  a  friend,  for  the  purpose 
of  ascertaining  the  cause  of  their  difficult  fusibility. 
They  had  a  metallic  lustre,  a  colour  f  imilar  to  that  of 

'  .  1  ig-iron,  were  brittle,  very  hard,  and  possessed  in 
several  parts  a  vesicular  structure.  Their  specific  gravity 
was  as  nigh  as  10-125  :  they  were  attraded  by  the  magnet, 
but  in  a  considerably  less  degree  than  pig-iron. 

In  muriatic  acid  they  were  partially  dissohed  with 
evolution  of  hydrogen.  The  solution,  however,  was 
incomplete,  and  there  remained  undissolved  better  than 
half  the  weight  of  the  metal  aubjedked  to  the  addon  of  the 
add. 

A  second  portion  of  this  metallic  material  from  the 
fonndry  was  aifted  upon  by  aqua  rcgia,  when  a  yellow 

insoluble  substaricc  made  its  appearance,  \vb:  h  v  as 
found  to  be  tun^'stic  aciti,  as  it  exhibited  the  folic  v;n|_^ 
properties : — 

It  was  insoluble  in  water  or  acids,  and  after  ignition 


acquired  a  straw  yellow  colour  ;  but  when  placed  upon 
a  filter  and  washed  with  water,  it  became  white  and  fhtn 
gradually  passed  through  the  filter.  In  water  of  ammonia 
it  readily  dissolved,  and  the  solution,  when  placed  in 
contad  with  zinc  and  auperaatuxated  by  muriatic  acid, 
gave  a  white  gelatinoua  predpltate,  which  rapidly  acqeind 
a  blue  colour. 

A  drop  of  the  ammomaca]  iointioa  Arled  on  a  platimm 
wire,  and  fused  in  the  reducing  flame  of  a  Utiwpipe  iridi 
salt  of  phosphorus,  gave  a  me  bead,  and  then,  whea 
heated  in  same  f!ame  with  a  minute  partide  of  gcesa 
vitriol,  became  blood-red. 

From  these  experiments  it  appeared  that  the  heavy 
metal  from  the  foundry  was  an  alloy  including  a  con- 
siderable quantity  of  tungsten. 

A  number  of  experiments  were  now  made  for  the  purpose 
nf  determining  its  vxstt  compOlition,  and  the  liNl01l(iag 

final  resulu  were  obtained 


Tungsten 

Iron  .* 


3823 
Of' 


77 


lOOOO 


Numbers  which  correspond  pretty  accurately  with  the 
formula  I'euWj.  Of  the  61  77  grainsof  iron, 4i'46are  taken 
up  by  hydrochloric  acid.  The  residue,  amounting  tO  20*31 
grains,  had  to  be  removed  by  fluxing  the  undissolved 
portion  of  the  alloy  with  a  mixture  of  nitre,  carbonate  of 
soda,  and  common  salt,  by  which  the  iron  was  oxidised 
and  the  tungsten  converted  into  tt^ng^Uc acid.— lam, &c., 

J.A. 

DeUia, 
OAotera.tHI. 


CORRESPONDENCE. 


WANKLYiN 


&  CHAPMAN  8 
ANALYSIS." 


WATER 


To  tht  EtUlar  of  tkt  Chemical  Newt. 

StR, — You  will  allow  me  in  justice  to  myself  and  to 
Messrs.  Wanklyn  and  Chapman,  who  have  brought  my 
name  forward  in  support  of  some  of  Uieir  statements  con- 
nedled  witli  the  "  Ammonia  Proceat,'*  to  point  out  eaafllf 
in  what  my  testimony  consists. 

The  CHEMtCAL  News  of  November  39,  1867,  contains  a 
letter  of  mine,  wherein  I  drew  attention  to  the  advisability 
of  representing  in  degrees  of  "or-;anic  nitioj^cn"  the 
ammonia  evolved  from  natural  waters  when  submitted  to 
the  successive  adion  of  sodic  carbonate  and  potatlic 
permanganate.  As  illuttrations  of  my  scheme,  I  pve 
analyses  ofthteewatemmadeby  the"  Ammonia  Process." 

At  the  dose  of  the  letter  I  said— 
Water  No.  i  confirms  Professor  Wanklyn's  statement 
in  the  Lahoratory  (No.  2G,  page  442),  with  reference  ta 
the  stability  of  albumenoid  matter  in  the  presence  oi  a 
boilin;^  solution  of  sodic  carbonate  of  the  stfsnglh  USid 
by  himself  and  colleagues  in  their  process." 

The  water  in  question  did  not  give  any  ammonia  when 
a  litre  was  distilled  with  carefully  purilied  sodic  carbonate, 
though  it  yielded  an  appreciable  quantity  after  the  addition 
of  the  permanganate.  This  experiment  shows  that  1 
waters,  although  they  do  not  give  ammoaiaby  C 
with  sodic  carbonate,  yet  contain  a  nhrogenoua  i 
of  greater  or  less  eomplexity.  capable  of  betog  totally er 
in  part  converted  into  ammonia  by  potaasic  petwiMipitlfc 
This  anbstadce,  whateser  it  may  be,  has  been  called  albi- 
menoid  matter,  for  want  I  take  it  of  a  more  exad  definitien. 

So  far.  then,  as  regards  natural  waters,  my  experienee 
.iccrrds  v,  ;th  that  of  the  .laM. firs'  in  the  one  paniculir  I 
Iku  e  ruenlioned.     To  turn  to  another  part  of  the  iuhjed, 
v  iz.,  the  stability  of  albumen  proper  fv.hitc  of  egg)  »b«o 
i  dtstilied  with  sodic  carbonate,  test  expehneom  gave  we 
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anomaloas  results,  equal  weights  of  different  samples 
yielding  unequal  weights  of  ammonia.  An  observation 
led  me  to  infer  that  white  of  egg  contains,  |>erha|]«, 
tiaees  of  some  ammonia  nh  or  derivative  variable  in 
anumnt  io  difieieat  apedmeat,  and  that  it  is  to  the 
HCMflce  of  such  Hdt  that  the  tncea  of  ammonia  found  in  the 
distillate  an  to  he  aaerihed.  Anio,  the  small  quantity 
of  ammonia  evolved  hy  die  loda  treatment  from  large 
quantities  of  albumen,  taken  in  conjundion  with  the  fad 
that  after  a  while  the  evolution  ceases,  point  rather  to  the 
same  conclusion. 

As  an  impartial  ob!ierver  I  consider  the  choice  of  the 
words  "Albumenuid  Matter,"  by  the  authors  unfortunate; 
had  they  hit  upon  some  other  term,  they  would  in  all 
probability  have  been  spared  the  refutation  of  much  of 
that  criticism,  based  on  the  assumption  that  albumen 
end  albemenoid  matter  are  oecemrUy  qroonynous 
expressions. — I  am,  &c., 

PSIUr  HOLLAIO). 

CJmUy.  OAolMr  3,  ilM. 

A  QXmSTION  IN  THERMOTICB. 

To  the  Editor  0/  the  CkemUal  Nnn. 
Sir.— Would  yea  oUige  oie  hjr  tajlUMng  the  feUowing 

point  ? — 

The  total  quantity  of  heat  required  to  CMVerl  I 
of  water  at  0°  C.  into  steam  at  100*  C.  is 

(100-5  +  536  5)  -  637  heat  uaiUs 
accoidlng  to  Regnault's  formtila, 

C  -  -aos-t  +  6o6-s. 

the  qnantityU 

30-5  +  606  5  «  637. 
But  the  quantity  of  heat,  latent  and  sensible,  in  i  gramme 
of  steam  at  luo  '  C.  is  less  than  6^7  units  ;  for  since  tl'.e 
specific  beat  of  steam  is  -4^05,  the  quantity  of  sensible 
beat  in  t  greeame  of  it  at  looi*  C.  ie 

•4805  X  100  -  48-05 ; 

and  the  quanti^  of  latent  beat  in  it  is  536'S* 
Hence  the  total  quaotiqr  of  beet  in  i  gtammeoi  eteam 

at  100°  C.  is 

4«'05  +  SafrS  -  S«4*55> 

Consequently  it  appeento  me  that,  while  637  heat  units 
lave  to  be  added  to  I  gramme  of  water  at  0°  in  order  to 
coavatt  it  into  eteam  at  io$*.  only  584'SS  heat  units  have 
to  ho  lemoved  ftom  tiwetaam  to  get  ft  iolo  water  at  oi*w- 

I  an,  fte.  „ 

VOLTA. 


MISCELLANEOUS. 

To  DeteA  the  Presence  of  Atmospheric  Air  in 
Coal Oaa.— Dr.  T.  Werner,  at  Breslau.  ifcommends  for 
this  pnipeae the  oae  of  the  following  substances:  Ten 
parU  by  wdebt  of  anhydrous  sulphate  of  protoxide  of 
anaagaaeMaranit  into  a  two-necked  Woulf  bottle,  and 
then  therehl  djaaolvcd  in  twenty  parts  of  warm  water. 
To  this  mixture  la  imoMdiately  added  a  solution  of  ten 
parts  by  weight  of  tartrete  of  potassa  and  eoda  (Rochclle 
salt),  dissolved  in  sixty  parts  of  water;  the  thorough 
mixing  of  the  fluids  is  promoted  by  well  ahaking  orthe 
bottle,  after  this  there  is  added  a  quantity  of  a  solittim  of 
caustic  potash  sufficient  to  render  the  fluid  quite  clearj 
immediately  after  this  the  corks,  perforated  of  course  arid 
fitted  with  very  tightly  fitting  gla.ss  tubes,  are  placed  in 
the  necks  of  the  bottle,  which  should  be  entirely  filled  with 
themixed  fluid  just  alluded  to.  Oneofthegl.^ss  tubes— the 
inlet  tebe  for  the  gas  to  be  tested-should  just  d:p  a.  little 
under  the  upper  level  of  the  fluid  ;  the  outlet  tube,  on  the 
other  hand,  should  only  reach  half  way  the  perforation  of 
the  cock.  Aworelowcpi^tof  gat  is  pow.fiade  to  pass 

...  ,.1 .  • 


through  the  fluid,  and  kept  goinfj  for  at  least  quarter  and 
at  most  one  full  hour.  I:i  c.ise  the  gas  is  quite  free  from 
atmospheric  air,  the  Huid  in  the  bottle  will  remain  quite 
clear ;  if  traces  even  of  air  are  present,  a  faint  colourwon 
of  the  liquid  will  soon  become  apparent ;  with  a  larger 
proportion  of  air  present  in  the  gas  tlie  fluid  will  soon  be 
rendered  first  light  brown  coloured,  and  afterwards 
intensely  htadc.  Since  Iheae  diangee  of  colour  are  due 
to  the  oxidation  of  the  ealt  of  manganeae,  it  ie  evident 
that  every  care  must  be  taken  to  avoid  the  presence  or 
access  of  accidental  air ;  the  fluid  in  the  Woulf  bottle 
should  reach  the  cork.  It  is  best  to  cool  the  bottle  during 
the  experiment  with  ice.  if  at  hand,  othe^^vise  with  very 
cold  water;  the  current  of  gas  must  be  slow.— PAoriwa- 
(eutiseh*  ZHtttir^fBr  BnasUndt  1868,  No.  7. 
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Iron  Pyi  lies,  and  of  the  Corresponding  Oxide."  P.  SSItllTSiaaBSBia 
•On  the  Colouring  Mftttcrs  of  Pcruaa  Berries." 
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Patents. — Notes  and  Queries. 


OA.9.1S68. 


MMuOthtritht  dtr  K9niglich  Preuaischfn  Akatemi*  itr  Wiutm- 

HkafUn  iH  lifriin. 
April.  libH. 

G.  VOM  RATH. "  On  a  MW  Ciytttlline  Modification  of  Silicic  Acid." 
IUhkiubbm,  "On  the  Constitution  of  the  Pcriodaies."  A.  W. 
HoniAini,    Oa  Menarhlhylamirc  ■ 

PoEgendurffii /< .-irLjiVii  .frr  Physik. 
June  9,  186S. 

T.  PmneM,  "  Analjraes  of  Minerals  from  Wittichen,  Baden." 
H.  Voon, "  A  a«w  PbotomtltrliBc  l>iMnifaiii«  tlw  Clmaisal  AAiaa 
■fLifhI." 

BulUtin  d€  /«  SticirU  Chimiau$  4*  Pari*. 

July,  |S68. 

BsRTHtLOT,  "  Note  on  an  Error  in  the  Author  and  JunRfleisch'i 
Researches  on  Perchlonnatcd  Rcn/inr.  I'crchlurinatecl  Naphthaline, 
and  Julin't  Chloride  o(  Carbon.*  E.  Boi  rooin,  "  On  the  Elcc- 
tralfaiaolOnUcAcid.''  J*  JamtB,''AiiibHlniMMHncBitnrainnu( 
ScUait  from  Scodaad."  P.  AvBOUin.  "A  Preetu  for  Extra£tine 
AwMMtefrMi  Gm  LHMr." 

JeurnaJ  Kt  Prakli^ektChemir. 

J.  L.  W.  Thuoicvm,  "  Chemical  Retearchei  un  the  Colouriag 
Miutmof  Bito."  B.  Ca&auta,  "CMMrikitiomto  tlw  BtemntMT 
Aadlfiii  of  NitragRwn  Sufaaiuien.'* 

Jnly,  1868. 

H.  ikUmemna,  "  On  anme  new  Arsenate*,  and  on  a  new  Method  of 
Estimating  Bismuth."  H.  Zschif.sche,  "  On  the  Atnmic  Weight  nf 
Lanthanum."  G.  Wi  rther.  '  Remarks  on  the  I«nmorphism  nf 
Potaasinm.  Thallium,  Cieiium,  and  Rubidium  "  R.  Hermann.  "On 
GranalilM  aad  Achtaracdite.  two  new  Minerals  (rum  Sibetiii.' 
G.  t,%vcn%,  "  On  the  Pr«Mnce  of  Iodine  and  Soluble  Salts  in  the 
Dutcf  IhaOaaMCTClTCdframatMtFiwmtcM."  E.  KiCNTUt,  *■  lU' 

iMtlM  CnianoftlMltalhiaairQaalitiniif  Cbv" 


PATENTS. 

CMBBOBinladkjpMr.VACOKAs,  f.C  s  .  Pattat  AKint,MtCluuicef]r 

I.anc.  W.C. 

GRANTS  OF  PROVISIONAI,  VKOTl' C  I  ION  1  OK  SIX 
MONTHS. 

S4jS.  J.  Heaton,  Langley  Mill*.  Derby^ire,  "  Improvements  in 
IIm  produAion  of  steel  and  other  compMndt  of  iron  and  carbon 
•coiDtinK  steel.— Petition  recorded  July  )i,  iSSB. 

2723.  J.H.Johnson,  Lincoln's  fnn  Fielda,  "  tmptommut*  to  the 
preparation  of  a  blue  cotuur  from  aniline.".— A  MOIflNHlieatiaa  fron 
P.  P.  Zwaifcl,  Paris.— September  4, 1868. 

NOTICES  TO  PROCEED. 


I43*>  J*  HmMM,  Luufitf  Uilll,  Dtfbjrshire.  '*  Imorovei 
infeibaialuif  nd  other  nmaccav— Petition  recorded  May  a, 

1470.    D.  R.  MacirreROT,  and  P.  Tay«en.  Leith.  Edinbur 


ivements  in 

im. 

Kh,  "Im- 

pri ivcmcnts  :n  the  manufacture  ot  paint  tor  the  protection  uf  ircm  and 
other  meiah  from  the  dcstrucftive  influence  of  sea  water,  and  for  the 
prevention  of  fouling."— A  commiiniGBtian  from  H.  W.  Matiea, 
Soodecborg,  Schleswii;.— May  j,  1868. 

R.  Moore.  Glasgow,  N.B..  "  Improvementt  iS  tbo  aUUMCtfture  OT 
treatment  of  crushed  sugar."— .\  communicalioa  6nB  C.  SpncUes, 
Saa  Francisco,  California.— May  ii.iWS. 

IJ79.  I.  E.  Piper,  Wilson  Stnet.  Finery.  Middleaes,  A  netv  or 
<mpro\-ed  oCI  for  iDbricatinir  machinery."— May  14, 18M. 

if>ij  W  R.  Lalce.  Southampton  Buildintri,  Chancery  Lane,  "An 
iR'.;ri:vcJ  miiile  of  cmt>alming  or  preser\'in);  dead  bodies." — A  com- 
municatioD  from  C.  A.  Seeley,  C.  Eames,  W.  R.  C.  Clark,  and  M. 
L.  BoAdkNew  York.  U.S.A.-May  15. 1868. 

I<17.  W.  E.  Gedgc.  WeUington  Street,  Strand,  Middlesex,  "  An 
impro%-ed  proccs!;  for  eatnAinf  IV  ranoviac  wool  and  hair  Iram  hides 
or  skins  "—A  cominunicntiaa  Imi  P.  CMnn,  Pmhonrc  81.  Ilaitto, 
Paris.— May  j  6. 1868. 

1980.   C.  Henjstand  H.  Watson.  Fulham,  Middlesex.  "  An  improved 
mode  of,  and  means  for.  manufa^urinc  gas  for  li|;hting  and  heating 
t.— Juna  18,  i86S. 


NOTES  AND  QUERIES. 


Fireproof  Drcsasa.— In  answer  to  .Mr.  Philip  Sankey's  inquiry  in 
l«ar  number  of  Septoaher  iith,h«  auy  receive  full  particalen  of  a 
■BtiihAory  procesa  08  writiaf  to,  «rcalliB(  on,  J.  Veramann,  16,  Alfred 
Street,  Bow.  London,  E. 

Adnltatntcd  Honey.— .^ccordlnf  to  a  short  notice  in  No.  34  nf  the 
Dtutuht  Induitrtt  ZtUung,  there  are  at  pre>;cn!  in  ficrmjns  itinerint 
dealers  in  so-called  Swist  land-honey,  Thi:.  ..ilr.urie  l.r.tis  n  j;irge 
number  of  purchaaers,  on  account  of  its  6nc  taitc  and  beautiful  appear- 
aaee,  while,  iastead  of  being  real  boncy,  it  is  simply  starch  coavarted 
lato  sugar  meass  of  sulphuric  acid.  It  may  be  detcAod  bf  BMHUlsaf 
the  presence  of  sulphuric  acid  therein-  vir  .  in  the  shape  M  ai^phate 
of  hme  or  g>-psum  ;  its  use,  of  course,  is  iierfcaly  tianalMi,tat  it  18 

net  honey,  nor  docs  it  contaia  ujr  at  all.— Cmbmicvs. 


Bleaching  and  Dyeing  Cotton.— On  referrinfj  to  several  works 
<  n  bJr.TLhinf;  and  dyeing  cotton,  1  donot  find  any  i  jitable  — i  r  .  on  the 
Urge  icale— praOicable  method  recorded  for  bleaching  cotton  in  the 
cop,  it  has  been  tried,  hat  with  aoanodreealt.  AatoiBa*'{sst''freaa 
dye,  excepting  the  Cbineee  green,  lo-kao,  and  chrome  green,  all  green 
dyes  are  compounded  from  blue  and  s  ellow  It  uiiuM  take  far  too 
much  sp«ce  to  enter  ;nto  dctaued  acc  -uiiti  '.hL  .ar.r  j!  receipts  tor 
these  dyes,  but  your  correspondent  may  be  referred  to  the  followiag 
nrorka :— «  A  IHftionary  of  Calico  Printing  and  Dveing,"  bv  Charles 
O'Neill.  London  and  Manchester:  Simpkin  and  Mai^hall,  and  A. 
Ireland.  1862.— Johannes  Rudolf  Wagner,  "  Hand  nnd  Lehrbuch  der 
Technologic.  "  s  vols.  Leipiig,  1862.  (Vol.  4  contains  the  required 
information) — "  On  Lo-kao,  or  Chinese  Green," several  small  pamphlets 
have  been  publinhed- vii.,  by  Roudol  and  Persox,  Paris,  1838  ;  Lvfler, 
Das  China  griin  Weimar,  1861.— "  A  Pratftical  Treatise  on  Dyeing 
and  Calico  Printing."  New  York :  Harper,  Brothers,  i8}9. — Lastly,  I 
may  quote  the  yet  sound  and  highly  classical  worit  on  this  subjcA  by 
J.  I'cr^07,  •■  Traitr  Theoriquc  et  Pratique  dc  I' Impression  dee Tistas. 
Paris  :  \'ii1  r  Mai-.rn .  j  H  t  ;  fi4  \  "U..  an  I  |lart:r  quarto  atlaSirMbflaHlb 
Perhaps  there  is  a  second  and  more  recent  edition.— A. 

TaBnnnlailrat  Analysis  of  Water.— The  aoap-tett,  thoagk  it 
shows  the  valee  of  waters  for  domestic  and  for  certain  manufadhuiac 
purposes,  throw*  very  little  light  upon  their  adaptability  to  the  purposes 
'>r  dyer  and  printer.  Two  aamplcs  of  w^kler  cif  the  same  degree  of 
hardness  may  have  very  different  adiuns  upon  colouring  matters, 
according  aa  the  hardaaaa  of  the  one  depeoda  upon  lime,  and  that  oi 
the  other  upon  a  salt  of  slumina  or  of  iron.  Having  been  oMiged  to 
make  very  numerous  and  rapid  examinations  of  river  waters  con- 
tam:nateif  with  manufaClutini;  refuv.-.  I  have  iound  i;rcat  advantage  in 
employing  an  citradt  of  logwood— a  reagent  readily  and  diatiaAly 
I  efted  hy  the  vatkMie  hawwiliea  lihahr  to  ha  peaesat.  Ipnpantha 
<^  >. :  ra  A  as  fmows  t—Dtstflled  water  Is  flgeited  upon  aa  eiwess  of  rasped 
I  'k;wt>o<l  in  a  stoppered  veaael  fur  twenty-four  houm,  when  the  clcaj 
liquid  i>  decanted  off  for  use.  4  o/s.  of  distilled  «  alcr  arc  thtn  put  .n 
a  phial  of  clear  white  glass,  and  100  gr.  mcasiitcs  of  the  logwood 
eitraA  added.  This  dilute  liquor  is  of  a  clear  reddish  amber  colour, 
and  serves  as  a  standard  for  comparison.  4  oxs.  of  the  sample  uf  water 
in  question  are  then  poured  into  a  phial  exactly  similar  to  the  above, 
and  the  same  quantity  of  logwood  exIraA  is  added.  If  the  water  con- 
tain a  soluble  chloride,  the  colour  given  will  be  yellower  than  in  the 
case  of  distilled  water.  Gypsum,  or  an  alkaline  sulphate,  will  produce 
a^yellow,  bordering  on  olive;  alkalies,  hydrated  or  carbonated,  will 
(itra  a  brownish  red;  salts  ol  alumina,  a  maroon  pasaing  into  plum* 
colour;  free  acids,  a  cherry  ;  and  salts  of  iron  and  chromates  a  Uaeh* 
brown.  Kven  the  quantities  of  these  imparities  may  be  approximately 
dcleimined  hy  preparing  solutions  conlainin|(  known  i|u.in[i'.:ci  of  the 
vatiDus  salts  atMive-meniioncd,  and  coinpanag  their  action  upon  the 
logwood  extras  with  that  of  the  aaawla  to  nasaiiaa.  WaleialNMaB 
solid  matter  in  suspension  muat,  af  aoaiM,  pa  prnVtmHf  paiH><  l# 
subsidence  and  filtntian.— W. 


TO  CORRESPONDENTS. 


J.A>  WtHlktyn—E.  T.  Ckaprntn. — Surely  these  pertinseious  gentle- 
men must  see  the  absurdity  of  expeAing  an  Editor  to  insert  aseiiciof 
letters  in  reply  to  a  review.  We  must  of  course  iJec^inc  to  print  a 
second,  and  we  do  so  with  the  less  regret  because  we  do  not  perceive 
that  the  letter  ia  qneetfaa  adde  aa/thfaf  to  the  reel  Malosycfihs  taia. 
In  coming  to  this  decisim,  we  nave  been  InHuenced  neither  by  tha 
iasulting  remarks  in  the  letter  which  accompanied  the  comraunica- 
tinn.  nur  !:y  apprehension  of  the  drci  iftl  cim^equences  which  arc  to 
fuUuw  this  refusal.  The  answers  which  our  correspondents  make  to 
to  as  ta  be  BothtoK  bat  vethal  aaibMesi  aad  m 


our  siriAuies  appear  1 

entirely  unsatisuAory. 

A.M.Smiih  -  NogoodwoaUhaaaiaadtyMWiaUacy 
ontheprocc itynu  read  the  fcmnryaawlU  ica  Oat  t 
are  about  as  favourable  aa  your  own. 

Fa^Mj'.— Read  the  review  again  and  yoa  wBI  aeathat  It  to  • 
taaurkahly  favourable  one.  Then  read  the  book aad yaa  will  be  aUa 
to  Judge  how  lenient  we  have  been  to  its  many  faults. 

CdrAoa.— To  answer  your  question  would  dll  aaamhar.  The  reeerda 
of  the  patent  ofHce  will  supply  you  with  almost  any  number  of 
apparatus  f'>r  the  minufa^ure.  Thcreisagood  demand  for  bisulphide 
of  carbon,  but  the  price  is  so  low  as  to  be  barely  remnuerative  unless 
other  manufactures  are  united  with  it. 

£.  A'.— The  most  philosophical  work  which  has  yet  appeared  00  the 
Bubjeifl  is  Profcsmr  Wart/  s  "  Introduflion  to  Chemical  Philoacphy." 
published  at  our  ctfice. 

A  Novice.— Sulphate  of  silver  may  be  made  by  mixing  together  hot 
ettonc  eolutions  of  sulphate  of  soda  and  nitrate  of  silver.  The  sniphata 
of  eilver  precipitates  in  brilliantly  white  crystals.  Another  ww  to 
prepsre  sulphate  of  silver  is  to  dissolve  silver  in  hot  sulphuric  ( 
The  resulting  salt  must  be  purified  by  washing  and  crystallisatioa. 

CcmintrnM-nfioiu  havt  t»tn  T<ceivtd  from  Messrs,  Wanklyn  am) 
Chapman;  Dr.  Apjohn ;  Dugald  Campbell;  P.  Hulland  (with  en- 
closure); W.J.  Bush  (with  cni,losute».  W.  Little  i»iih  encloeurel^ 
T.  N.  Hutchinson  ;  A.  H.  Smith  ;  P.  LeNeve  Foster ;  .M.  G.Metnhard; 
W.B.Giles:  A  W.Wilson;  W.W.Roberts;  D.  Forbes.  FR.S.  ; 
J.  Spillcr.  Dr  K.  AnRm  Smilh,  F.R.S.;  O.  K.  KikKk-11  ;  D.  Faulkner; 
Dr.  Wood  I  with  i:rK  ;u-..jtu  ,  K.  Richter  •  A.  VaLhei  i .» ;ih  fncU'Mircl ; 
H.  D.  Turner;  T.  Watts;  C.  Backar;  Dr.  Bingley  (with  enclosure); 
J.  C.  Wllee«;  Mottitahead  aad  Co.  (with  aaatoaaia):  aad  J.  ~  ~ 
(wMhr  '  


liKKATA  -  In  Mr.  Hiilland's  letter  in  our  last  number.  The  wprda 
AoMm  and  6«n  (liaes  9  aad  3a)  aboald  be  itogalar  iaatead  ef  ptanri. 
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Detection  of  Nitrates  in  Waters. 


THE  CHEMICAL  NEWS. 

Vot.  XVIII.  No.  443. 


ON  THE  COI.OLKED  REACTIONS  OF  ANILINE, 
TOLUIDINE,  AND  PSEUDO-TOLUIDINE. 
By  M.  ROSEN  STIEHL. 

Ynb  alkaloids  awd  in  the  examination  of  these  reaAioilt 
were  prepared  wtth  Mhs  whose  purity  had  been  proved  by 
the  coMUncy— first,  of  the  rcadions.  and  secomllv ,  <  f  the 
solubilities,  after  fresh  crystallisations.     Since  ihi-  iii^t 
introduiftiun  of  aniline  into  commerce,  a  large  number  ^^t 
highly  Sensitive  rcaaions  ha\e  been  made  kno'.vn,  whicli 
wer«  helieved  lo  he  (.luiractcristic  of  thi*  base  ;  but  the 
faA  of  Ihc  prcRentc  of  pRcudo  toluidine  in  lhl^  eommciLial 
product  throws  some  doubt  uj  un  the  worth  of  thi:i  means 
of  analysis.    Uy  subjecting  these  readions  to  a  x  igorous 
revision,  I  have  diicoverca  that  there  exists  only  one  realty 
charaAeristic  of  aniline— vix.,  that  discovered  by  Runge  { 
this  has  been  accu<;ed  of  being  very  variable,  tmt  a  alight 
Modification  «rilt  not  only  leadef  it  idttch  more  certaitir 
bat  aUo  greatlv  increase  its  sensibility.   If  a  few  drops  of  a 
solttltoa  of  cbbride  of  Ume  be  added  to  aniline  suspended 
in  water,  the  intense  bltie  colour  first  developed  will 
quickly  change  to  brov^-n.    In  the  presence  of  hoir.ohiiyjug 
alkaloids,  the  blue  colour  becunicii  ({radunlly  le»s  apparent, 
ditappi-nTin)?  bL'!"i.rc  the  hruwn  ]-ruJL;cis  vli  IJcd  Dy  the 
tobaiilme  ;  if,  hiuvcvcr,  a  little  ether  be  added,  and  the 
mixture  carefully  stirred,  all  the  brown  matter  will  be 
retained  by  that  solvent,  and  the  water  \'iill  assume 
a  pure   bli'C    ciilour.      Sh'nild    the    d;^',  c  wry   nf  traces 
of  aniline  in  a  inixturc  (toluidine,  I'or  instance!  be  desired 
by  thte  nrocess,  about  i  gramme  of  the  aikalotd  must  be 
dnaelvea  in  10  cubic  centimetres  of  ether,  an  equal 
TOlune  of  water  must  then  be  added,  and  into  this  mix- 
tnic  a  sohition  of  chloride  of  lime,  1*055  in  density,  is 
mdually  dropped,  earefiilly  stirring  after  each  addition. 
When  onlr  very  small  quantities  of  aniline  ate  present  the 
water  gradually  assumes  a  blue  tint ;  and  It  is  important  to 
exhaust  the  aAlon  of  the  chh-'ride  of  lime  without  intru 
ducing  an  excess  of  the  reagent.    According  to  experi- 
ments made  in  conjunction  with  M.  Clemm,  it  apjxars 
that  5  cubic  centimetres  of  chloride  of  lime,  i'055  in 
density,  are  reqtiisitc  for  i  gramme  of  alhahud.  The 
quantity  of  aniline  contaitied  in  a  mixture  may  he  ascer- 
tained up  to  a  certain  point  by  wdri^in;^'  comparatively 
ivlth  a  standard.    By  this  approximative  mctliod,  I  dis- 
covered the  presence  of  2  per  cent  of  aniline  in  M. 
CtMmler'S  toluidine.    In  the  above  experiment  pseudu- 
tolaminemay  be  substituted  for  aniline,  m  which  cai>e  the 
water  toms  yellow,  while  the  ether  is  simultaneously 
chnrged  with  a  slightly  coloured  base,  whose  salts  are  of 
a  fim  violet  red.  If  this  etherised  film  be  decanted  and 
stirred  in  slightlv  acidulated  water  the  liquid  will  assume 
a  tint  comparable  in  beauty  and  intensity  to  that  of  a 
perman};anatc  solution.   Tnis  reaction  is  very  ..sensitive, 
allows  pseudo  toluidine  to  be  disco\ered  in  t!ii.-  l  u^eiice 
.of  the  other  two  alkaloids,  and  vould  be  still  nii  ri  cleaily 
perceptible  if  the  fjuantity  of  the  former  minpled  with  these 
Latter  were  nut  "^o  small.     The  reactions  ^ivt-n  by  tdlui- 
,dine  with  chloride  of  lime  are  negative  only. 

Most  of  the  other  rcadions  proposed  for  .inil'iie  rest 
upon  its  transformation,  by  means  of  sundry  oxidising 
, agents,  into  I'erkin's  purple,  which  is  v  ell  ht.owa  to  be 
'txansmutable  by  the  aid  of  acids  into  I  !  u  ,  f^reen,  and 
even  yellow;  these  coloun;  may  be  eonsi.lcrc  I  as  corre- 
sponding with  polyacid  salts  uf  mauveinc.    The  blue 

cokut  beiM  much  the  mos^  intense,  it  is  that  which  wo 
iImmU  coMMVonr  to  iodace,  if  the  discovery  of  small 
tfiumMn  «f  colouring  matter  be  deshcdi  the  Movecohmr 
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vAxy  be  in.stantly  obtained  by  means  of  dil.yJiated  sulphu- 
ric acid,  in  which  medium  it  is  very  stable,  provided  the 
concentration  of  the  acid  rem.ain  unchanged. 

All  bodies  which  liberate  chlorine  or  oxygen  in  tla« 
presence  of  sulphuric  acid  yield  highly  intenseblue  shades 
in  connection  with  aniline  and  pseudo'  toluidlne ;  such  are 
the  chrematcs,  oxygenated  compounds  of  chlorine  and 
manganese,  binoxide  of  lead,  chkirine,  oi^gen  evolved 
at  the  positive  pole  of  thepile,  and  an  admixture  of  nitric 
and  cUothydtic  adds.  Toluidine  yields  no  colour  with 
either  of  these  reagents.  Until  now  no  means  were  known 
of  discovering  this  base ;  but  if  the  rea;;t  nt  be  chan^d, 
and  nitric  acid  employed  as  an  oxidising  body,  the  ac'tions 
are  exactly  reversed.  When  working  in  the  cold,  aniline 
and  j-seuihi  tniuidinc  give  no  colour,  while  toluidijie  yields 
a  pure  intense  blue.  This  reaction  is  very  delicate,  and 
requires  exactly  tlie  conditions  described  ;  difstdve  the 
tiduidinc  in  dihvdr.itL  I  sulphuric  acid,  let  it  c^  ol,  pour 
several  cubic  centimetres  of  this  solution  iiKi)a  tlioruuj^hly 
dry  lube,  and  add  a  drop  of  nitric  acid  ;  the  c<>lour  is  pro* 
duced  in  a  second,  lasts  about  a  minute,  and  then  changes 
to  violet  and  red.  This  rcadion  ollisrs  the  double  .idvan- 
tagc  nf  allorving  the  discovery  of  small  qnantittes  of 
nitrates  in  the  jpresence  of  chlorides  and  chloiatcs»  and 
also  of  recognising  small  quantities  of  toluidine  {n  n  mis' 
ture,  as,  for  instance,  in  commercial  aniline;  but  then 
the  colour  produced  is.  no  longer  blue,  but  varies  from 
blood-red  to  Dlne-violet,passtng  through  all  the  intermediate 
shades  according  to  the  proportion  of  toluidine ;  it  is 
therefore  important,  in  order  to  avoid  error,  to  employ 
products  exempt  from  thlnrir.c.  It  is  really  surprising 
how  little  chlorine  will  suflke  to  turn  aniline  blue  in  the 
prcfencc  nf  nitric  acid,  and  the  colour,  at  fii-t  feeble, 
au^jmcntH  in  intcnsit)-.  This  remarkable  fac't  is  ea'-ily 
undi.rst<.)0  I,  on  ictltCting  that  in  the  presence  of  nitric 
and  sulphuric  acids,  of  the  concentration  indicated,  the 
chlorine  must  necessarily  he  indefinitely  regenerated,  and 
that  by  the  same  rule  it.s  .action  must  he  multiplied  an 
hundred- fold. 

The  fa&  which  I  have  described  shows  bow  delicate  are 
the  reaAions,  in  consequence  of  tneir  extreme  sensibility, 
and  that  in  order  to  as-oid  t-rrois  in  observation,  it  is 
necessary  to  employ  ^  uie  reagents^Com^to  Rtudns. 


DETECTION  OP  NITRATES  IN  WATERS. 
.    Dy  THOMAS  P.  BLUMT. 


Till-  r>nrv.vin.;:  test  for  the  presence  of  nitrates  in  a 
drink-n-  water  is  a  little  more  delicate  than  the  tommon 
one  witii  ferrous  sulphate;  it  depends  on  the  reJucin;; 
aAion  exercised  by  sodium  amalgam  on  nitric  acid. 

It  was  found  th.it  when  a  moderately  concentrated 
solution  of  nitrate  of  potas?.iuni  was  poured  over  an 
amalgam  of  sodium  containing  about  |  per  cent  of  the 
metal,  there  was  no  evolution  of  hydrogen,  and  on  pouring 
off  the  supernatant  fluid  after  some  minntesiand  applying 
the'  Nessier  test,  a  considerable  quantity  ofamnioaui  wi 


A  solution  of  pure  nitrate  of  potassiunit  con- 

thcn  preparecf,  and  mcnstircd 


was 

detected. 

taining  i  part  in  1000,  W.I5 

quantities '  i  ri-  .-'.diin!  t"  •Jiireien't  portions  of  ;  per  cent 
sodium-atnal^ram,  consisting  of  about  200  grains  each  ;  it 
was  thus  found  that  ;o  grain  measures  of  nitrate  solution, 
representing  i-joth  grain  of  the  !,.ilt,  ga\c-  a  just  per- 
ceptible colouration  with  the  Nesslcr  test  after  .standing 
over  the  amalgam  for  about  twehe  houis;  40  grain 
measures  f-  1.25th  grain  salt)  ga\e  a  marked  reaction. 
Several  atteronts  have  been  made  lo  adapt  the  alu  vc  test 
to  the  estimation  of  small  quantities  of  nitric  a^iJ  ;  they 
have  at  present,  however,  been  unsucccsiful,  through  the 
impo-sibility  of  pushingtnereadtion  (u  completion;  it  !;> 
possible,  however,  that  a  system  of  comparative  testing 
analogous  to  that  at  present  adopted  in  the  case  M 
ammonia  may  lead  to  some  ^ijijttt  Aa  u  eumflqyof 
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the  mode  of  applying  the  test  qualitatively  to  a  drinking 
water,  the  (otkynriog  acco&ut  is  given  of  an  actual  expcri- 


To  2  ounces  of  a  water  known  to  coatain  a  trace  of 
nltrafea,  was  added  about  loo  jjrains  ofa  solution  of  hydrate 
of  potastiiuin,  containln;;  i  i2ih  uf  its  weight  of  alkali ;  the 
whole  was  then  cvaporatcJ  nearly  to  dryness;  thus  anv 
ammonia  already  existing;  in  tlie  ^\  .iter  woulJ  be  expelled. 
The  residue  was  exhausted  u-ith  dislilkd  water  which 
gave  no  rcidion  with  th^-  Ncssier  test,  and  the  fjnantity 
of  the  sptution  madi;  up  to  joo  j;rain  measure*,  which  were 
afterwards  dnidc-d  into  iwo  equal  pLtiions.  Onu  was 
at  once  tested  with  ferrous  sulphate  solution  and  sulphuric 
acid ;  a  very  faint  brown  colouration  appeared  at  the  point 
of  junction  of  the  laycn  of  liquid,  increasing  considerably 
•Kwr «  lew  boon. 

The  aeeond  portion  was  introduced  into  a  carefully 
dcaoedtCtt'tllM, with  about  ioograinsof  i  percent  sodium 
■aui^Na:  the  tube  was  li^tly  corked  to  check  diffuiion 
of  the  aoiflMiilo  Aumed  aa  fiur  a«  possible,  but  not  so 
'  riltljr  M  to  prevent  the  egress  of  the  hydrogen,  which  in 
late  eolntion*  of  a  nitrate  is  always  evolved  from  the 
amalgam.  The  whole  was  left  for  about  twelve  hours  : 
the  liquid  was  then  rinsed  with  successive  portions  of  pure 
(li  .•illcd  water  into  a  glass  cylinder  about  6  inches  nigh 
anU  1  inch  wide,  and  the  quantity  was  made  up  with 
di!itillcd  water  to  about  looo  grains.  On  adding  about 
15  (jrain  measures  of  the  Nesnlrr  test,  a  ver\'  siron;; 
colouration,  accompanied  by  incipient  precipitation  at  once 
appeared.  It  is  to  be  remarked  that  the  liquid  must 
always  be  decanted  from  the  amalgam  before  applying  the 
Neisler  test,  as  the  presence  of  nascent  hydrogen  appeaia 
to  totccfere  with  the  action  of  the  latter. 
jt  Oct,  lit  iWk 


This  metal  may  also  be  instantly  obtained  hf  the  foUoW* 
ing  method,  without  any  mixture  of  protoxiife :— > 

Before  reducing  the  precipitate  produced  by  the  potish 
in  the  sulphate  solution,  by  means  of  the  inverted  sugar, 
neutralise  the  acidity  ofthc  su^ar  solution,  and  when  the  pre- 
cipitate of  lheC0{>per  hydrate  is  almost  entirely  redissolved, 
filter  it,  and  boil  the  limpid  liquid  thus  obtained  ;  the 
metallic  copper  Will  then  be  aeeo  to  (all,  Imt  ita  colour  It 
not  quite  so  bright  a«  in  the  fOntuA  cxpttrintenit 

I  found  it  impossible,  when  working  with  M.  Froffiin- 
'  heri's  liquid  under  ordinary  circumstances,  to  obtain 
'  metallic  cupper  ;  nevertheless  it  appears  to  l-  r.c  L  i  s^ary 
I  tu  be  on  one's  guard  in  saccharometry  against  the 
'  posiibiUty  of  the  complete  ledaOioii  of  oxide  of  civpcr. 


ON  THE  REDUCTION  OP  OXIDE  OP  COPPER 
TO  THE  STATE  OF  UETAL 

BY  M£ANS  OF 

INVERTED  SUGAR. 
Br  M.  A.  OOHUAILLS. 


Until  the  present  time  it  was  believed  that  the  reducing 
aaion  of  sugar  on  salts  of  copper  was  arrested  at  the 
protoxide  (CuaO).  and  that  it  was  impoiaiUe  to  obtain 
the  metal  as  such,  when  under  similar  cilcUBlataaces  a 
aalt  of  bismuth  was  substituted  for  salts  of  copper,  in 
which  case  metallic  bismuth*  was  precipitated.  All  the 
oqrfen  combtacd  with  the  copper  may,  however,  be 
reniovied  by  niMna  of  inverted  sugar,  but  the  metal  is 
aometlmcs  obtained  pure,  and  sometimes  as  a  mixture  of 
copper  and  protoxide,  according  to  the  state  of  the  liquid. 
Sometimes  the  copper  presents  the  roseate  appearance 
of galvanoplastic  copper;  at  other  times  it  will  be  much 
daller,  but  acquire  brilliancy  from  polishing. 

In  order  to  obtain  the  reduced  copper,  take  a  very 
dilute  solution  of  that  metal  and  pour  into  it  sufficient 
caustic  potash  to  produce  a  precipitate ;  add  to  this  liquid 
a  solution  of  inverted  sugar,  and  the  precipitate  will  dis- 
solve;  the  solution,  which  should  not  be  acid,  is  then  boiled; 
and  after  a  short  time  a  red  deposit  of  protoxide  is  formed, 
which  must  be  separated.  The  liquid  is  again  boiled,  and  a 
Iresh  precipitate  appears,  which  is  proved  to  be  formed  of 
metallic  copper  and  protoxide,  which  latter  is  removed  by 
very  weak  chlorhp^nc  acid;  the  imdiaiotved  precipitate 
is  4ri«4  and  polished  with  some  hand  body,  when  it 
ptcieata  the  hrilliaiit  aspeA  of  metal.    On  boiling  the 

mother  walm,  by  which  the  second  precipitate  was 
deposited,  ft  third  deposit  is  obtained,  consisting  only 
of  netallie  copper*  mm  aa  led  aa  gahraMfdaatlc  copper. 
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ELECTRIC  ILLUMINATION 
Sundry  EmtaiMENTs  Rslativb  to  the 
OP  Electkic  Light. 
By  f.  p.  U  ROVX. 


The  brilliant  |>henotiieboii,  now  jkdlpnlarly  known  1^  the 
name  of  clednc  light,  Wta  nrat diioovered  bv  Davy ;  wIm, 
i  n  i8U|  ceadaded  the  cenent  of  a  poweiflil  pile  M^een 
tr  ts  pieces  of  charcoal.  For  more  than  huf  a  century 
manxind  has  been  dazzled  by  this  light,  whose  brilliancy 
Is  comparable  only  to  the  sun,  and  yet  many  theoretical 
questions  as  In  ;t  ,  "  itimate  nature  remain  to  be  solved, 
and  many  practical  diflficulties  with  respcdl  to  its  extended 
employment  to  be  removed.  The  experiments  which 
form  the  subjed*  of  this  article  may  be  lound  interesting 
from  both  points  of  view. 

On  the  Nature  of  the  Voltaic  Are.— In  ordci  to  es* 
amine  in  detail,  and  without  fatlgoe,  wh«t  takes  place 

between  the  two  pieces  of  charcoal  in  Davy*s  expcrimentf 
the  phenomenon  should  be  projedled  upon  a  screen,  that 
is  to  say,  an  augmented  image  s"  ul  !  U-  i  roduced  by 
means  of  a  lens,  an  experiment  \v]jii.ii  is,  noiv  common. 
Two  salient  traits  of  this  phenomenon  will  now  be 
remarked  ;  on  the  one  hand,  the  vivid  incandescence  of  the 
poinijj  of  charcoal,  w  hich  glow  with  the  brilliaju  y  nf  the 
sun  ;  on  the  other,  the  soft  bluish  clearness  of  the  iatcr- 
vening  space. 

This  bluish  space  generally  presenu  the  appearance  of 
a  conical  trumpet,  whose  larger  extremity  rests  upon  the 
positive,  and  iu  lesser  Upon  the  negative  poiot  ofchaicqnl. 
The  slightest  breath  will  alter  the  shape  of 'this  fcfnMt 
light,  which  cvrveafrom  its  centre  laaneppoaitodiieaioB 
to  the  breath,  while  iU  extremitiea  continue  to  test  on  the 
mou  incaodeicent  pointt  of  the' charcoal ;  this  has  led 
to  the  conchwion  that  it  Is  produced  by  a  highly  rarefied 
subatance  tateoding  between  the  charcoal  poles. 

At  the  time  these  experiments  were  first  made  it  was 
usual  to  trrangc  the  charcoal  point.s  in  a  horizontal  line, 
where  the  ascension  of  currents  of  heated  air  naturally^ 
produced  the  incurvation  above  described,  and  led  to  its 
rcceivin;,'  the  name  of  the  voltaic  arc  ;  this  name  it  still  pre-" 
serves,  although  it  is  no  longer  justified  by  the  external 
appearance  of  the  phenomenon,  owing  to  the  vertical 
arrangement  of  the  charcoal  now  general.  ' 

The  voltaic  arc  may  be  distorted  or  even  broken  by 
the  proximity  of  a  magnet ;  the  sensible  effed  ofa  magnet 
on  the  arc  is  similar  to  that  which  it  would  have  oa  a' 
highly  flexible  ciieait,  permeated  by  the  same  cuifent  as* 
the  intervening  space.  It  is  evident  that  the  voltaic  arc 
IS  exaaty  the  route  taken  by  the  eleAric  cunenl  in 
passing  from  ooc  point  of  charcoal  to  the  other. 

A  glance  at  the  whole  phenomena  will  suffice  to  show 
that  the  quantity  of  light  proceeding  from  the  arc  itwlf 
IS  (nioimum,  and  that  the  incandescent  surface  of  the 
charcoal  is  the  true  source  ofthc  so  called  cledric  light; 
but  thq  portions  of  that  surface,  where  the  incaadesccace. 
|s  i^Mpaihhljr  adie  Vivid  ibni  cli«w|i«it^  an  tke 
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tremities  of  the  sticks  of  cbarcoali  jurt  >t  tfw  plices 

between  which  the  arc  extends. 

\\'hat  then  i&  lliis  arc  ?  It  is  evidently  composed  of 
that  constituent  of  the  charcoal,  which  experience  ha» 
shown  to  be  convened  from  one  point  to  the  other.  What 
form  does  then  this  matter  take  during  its  passage  ?  Is 
the  carbon  merely  disseminated  as  an  excessively  fine 
dost,  or  in  a  state  of  gas  ?  This  bat  not  as  yet  been 
definitively  answered,  but  some  experiments  which  will 
IKewatly  be  deccribed,  tend  to  cnoie  the  belief  that  carbon 
eiiMi  in  the  arc  nnder  the  fofm  of  vnwar. 

One  circtimstance  which  ia  {fmwM^djr  perceived  on 
examining  the  pieces  of  charcoal  »  the  grest  diflefenee 
in  their  temperature.  The  positive  charcoal  is  consider- 
ably more  luminous  th.in  the  Other,  and  its  incandescence 
extends  over  a  lon^jer  duration.  I  am  even  inclined  to 
beheve  that  the  negative  charcoal  is  heated  almost 
entirely  by  the  radiation  of  heat  from  the  positive  charcoal 
on  one  hand  and  the  arc  on  the  other,  and  by  the  heat 
proceeding;  from  the  condensation  of  the  matter  conveyed 
by  the  latter.  I  have  made  one  experiment  of  a  very 
simple  kind,  but  which,  however,  I  have  never  heard  dc- 
Knoed,  which  will  show  that  the  heating  of  the  positive 
pole  is  owing  to  a  special  cause,  the  scat  of  which  is  the 
cxad  point  where  the  voltaic  arc  joins  the  charcoal.  The 
experiment  coniiaka  in  this :— The  charcoal  eleftiodec  are 
fifst  brought  into  conttd  in  the  ordinary  manner,  and 
then  separated  flo  as  to  pradoee' a  ytfy  abort  MC  of  only 
a  small  fraAion  of  a  millimetre,  which  is  intcnugted  at 
die  end  of  tome  seconds ;  the  positive  eleArode  will  then 
be  found  to  remain  incandescent  for  some  time,  whilst  the 
extremity  of  the  negative  elef^rodc  will  be  scarcely  red. 
By  this  mode  of  operation  the  heat  evolved  by  the  arc  is 
almost  entirely  eliminated,  as  the  latter  from  its  shortness 
offers  feeble  resistance,  and  is  consequently  the  seat  of 
bnt  a  slipht  disenf,'af;ement  of  caloric,  if,  on  the  other 
hand,  the  extremity  of  the  positive  charcoal  be  really  the 
source  of  evolution  of  caloric,  one  would  sunnose  that  the 
caloric  wonld  commtmicate  itself  more  rapidly  by  interior 
condudion  to  the  mass  of  the  positive  charcoal  than  by 
radiation  to  the  negativv  eharcoal,  and  that  if  the  passage 
of  the  conent  were  intermpted  for  a  tew  moments,  a 
marfced  predominance  of  the  nrat  of  these  effeAs  would  be 
upAMiit  i  this,  the  experiment  shows  to  be  the  case. 
There  exists,  then,  at  the  positive  pole,  a  special  source 
of  evolution  of  calorie  hitherto  nnexpiained,  bet  which 
does  not,  to  me,  appear  inexplicable :  I  shall,  hot^'ever, 
revert  to  this  subjeci  in  a  si>ecial  publication. 

Employment  of  a  Current  of  Oxygen  for  Disposing 
ihi-  rrjfjst  I  unuiious  Portions  of  the  Charcoal  to 
Greater  Advantage.-  It  has  just  been  remarked  that 
the  greater  proportion  of  li^ht  arises  from  those  portions 
of  the  surface  of  the  electrodes,  between  which  the  arc 
arises;  that  of  the  positive  pole  ia  slightly  concave,  that 
of  the  negative  more  or  le&s  convex  ;  that  of  the  pc»sitive 
pole  exceeds  the  other  both  in  size  and  brilliancy.  As  it 
is  ttiual  to  arrange  the  ele^rodes  in  the  same  vertical 
line,  the  illuminating  surfaces  in  question  are  necessarily 
presented  obliquely  with  regard  to  a  horifootal  dirc^ion, 
which  is  generally  that  in  which  the  light  is  used.  If  from 
dciieAive  laomoceneity  of  the  charcoal,  or  any  other 
ca«se,theK  sucuces  shcmld  bend  in  any  diredion,  the 
illuminating  power  will  be  seen  to  vary  in  that  direction 
also.  With  such  charcoal  as  that  produced  by  gas  retorts, 
the  only  kind  now  obtainable  in  the  [ucseiu  state  of 
commerce,  and  very  impure,  the  distiub.inte  of  the  arc 
ii  perpetual,  and  in  photomctrical  nicasureinciUs  the 
illuminating  power  uC  an  electiic  lamp  in  seen  to  vary  at 
each  moment  within  extensive  limits.  1  believe  Ih.tt  if 
the  arc  could  be  made  to  remain  always  inclined  in  a  fjiven 
direction — th;.t,  is  towards  the  side  on  which  the  maximum 
of  light  is  de»ired  to  be  thrown — that  the  steadiness  of  the 
light  would  be  secured  ;  this  was  sati9facl:orily  proved  to 
be  the  case ;  the  arc  being  forced  to  iocarve,  the  surfaces 
which  formed  its  base  were  so  mtich  the  more  vertically 
indiaod,  nod  the  light  thersby  move  dearly  direAed 


towards  the  region  desired  to  be  illuminated.  It  is  par- 
ticularly necessary  that  the  current  of  gas  should  incline 
the  clcvtrodcs  in  a  different  diredion  to  that  in  which  the 
arc  is  bent,  otherwise  they  \%  ill  approach  each  other  too 
closely,  and  the  arc,  choosini;  the  most  dired  road,  will 
also  change  its  position.  It  is  exadly  this  combustion  of 
the  charcoals,  which  is  performed  by  a  current  of  gas* 
which  turns  them  towards  two  eccentric  points,  between 
which  the  arc  naturally  maintains  iUclf  so  e.isily  that  the 
slightest  force  is  sufHcienl  to  incurve  it  as  we  have  de- 
scribed. The  gas  pipe  should  be  placed  at  about  i  cent!' 
metre  Grom  the  charcoal  deArodes,  and  slightly  bdow  « 
horizontal  plane  passed  between'  them,  In  ontt  to  combat 
the  tendency  acquired  by  the  gas  as  it  heats  to  flow  in 
greater  quantity  towards  the  upper  eledrode.  A  good 
result  is  obtained  by  causing  the  gas  to  escape  by  two 
holes  of  aU)ut  i  millimetre  ifl  diameter  and  i  millimetre 
apart;  the  consumption  of  oxygen  is  not  (jreat,  and  may 
be  estimated  at  about  15  litres  per  hour.  It  is  of  course 
understood  that  the  conditions  must  >.  ir,  w'lih  the  si/e  of 
the  eleArodes  and  the  force  of  the  elcclric  current 
employed,  the  stream  of  gas  being  weaker  and  weaker  in 
projportion  to  the  diminution  in  the  sixe  of  the  eledrodes, 
I  should  teeommcnd  all  who  desire  to  pot  this  ei^peri- 
mcnt  into  praOice  to carefolly  Isolate  the  tube  containing 
the  gaseous  current,  as  without  this  pescantioB  the  arc 
mi<:ht  come  in  cootaA  with  it,  aodcaose  itsiostantailMW 

destruction. 

Arrangement  for  Subje<i\ing  the  Voltaic  Arc  to 
SpcAral  Analysis. — The  image  of  the  voltaic  arc  and 
luminous  eledrodes  being  already  thrown  upon  a  screen, 
let  us  conceive  a  §mall  opening  to  be  made  in  that  part  of 
the  screen  upon  w  hicb  the  arc  is  projected,  and  thus  an 
extremely  simple  means  is  obtained  of  isolating  the  light 
emitted  by  the  arc  from  that  of  the  eteArodes.  By  placmg 
the  slit  01  a  spedroscope  behind  this  opening  the  charader 
of  the  light  emitted  by  gaseous  snbstancoi  is  instattly 
perceived— namely,  discontinoi^.  The  speSrura  of  the 
voltaic  arc  is  perhaps  the  most  beautiful  spedacle  offered 
by  the  spcCtfosct)pc  ;  it  appears  to  me  to  resemble  most  the 
spedra  observed  by  MM.  Plucker  and  iiittorli'  during 
the  combustion  of  cy.inogen  iaojqrgfitii  and  also  by  M* 

Morren  in  that  cif  carbon, f 

I  intend  to  make  an  exad  determination  of  this  speArum 
as  SOD n  as  it  is  possible  to  use  a  purer  carbon  than  the 
charcoal  of  <;as  n  tortS;  at  present  we  can  do  no  It^ss  than 
infer  the  presence  of  gaseous  carbon  in  the  voltaic  arc. 
The  proceeding  just  described  may  perhaps  be  also 
applicable  to  the  examination  ofdiflierent  portions  of  other 
kinds  of  flame  ;  it  will  be  only  necessary  to  place  a  screen 
at  the  distance  of  about  a  few  millimetres  from  the  slit  of 
the  spedroscope,  and  to  there  projeA,  by  means  of  a  lens, 
the  image  of  the  flame  to  be  examined ;  by  this  means  it 
may  be  ascertained  at  any  moment  what  part  of  the  flame 

is  under  '.hr  rpc^  trr'.!  Tnnl«-sis. 

Spontaneous  Re-appearance  of  the  Voltaic  Arc 
after  an  Interruption  of  Short  Duration.— About  twenty 
years  ago,  M.  de  la  Ri\-e,  when  studying  the  etTect  of 
magnetism  on  the  voltaic  arc,  succeeded  in  producing  it 
between  bars  of  soft  iron ;  he  then  observed  that  under 
certain  conditions  the  are  WSS  sometimes  broken  by  the 
influence  of  an  eleArie  current  circulating  around  these 
bstfs,  but  that  if  ihe  disturbing  influence  was  removed 
befoiethe  poles  had  eoded.  the  arc  sometimes  re^appcarcd 
without  obliging  him  to  bring  the  poles  into  contact. 

Ten  years  later  M.  Wartmann,  of  Geneva,  in  experi- 
menting on  the  practical  application  of  cleAric  li^ht, 
proved  that  *'  it  was  possible  to  suspend  the  cirL  il.n; m  of 
eledkricitv  between  two  charcoal  electrodes  duiiti^  :  20th 
of  a  second,  without,  he  says,  the  arc  disappearing,'."  J 

W.  Wartmann  considered  that,  for  a  certain  lime  after 

•  Pluctcr  *nd  Haiorff,  I'kiloiophUiil  T)  ii'.untioiii,  iSfij. 

♦  A.  Murreo.  "  On  the  FUme  of  some  Cartnirrltcd  Gasct.  {AnnaSti 
dt  Chimit  rt  Je  Phyt^qut,  4tb  Mrws,  rol.  4.  iKj). 

t  UiUiothi-fut  G{m4>.$  (Areluves  ilt*  aci«ac««  Thyii^MS  *t 
KsMisUm.  vnl.  3$,  paf  pSi  <l37)> 
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the  interruption  of  the  current,  certain  solid  particles 
cemained  interpolated  between  the  two  poles.  I  was  led 
to  a  more  detailed  study  of  these  nnenomena,  by  en- 
deavouring  to  give  some  deacription  of  the  produfiion  of 
eleAric  light  by  mean*  of  nai^eto^IeAric  machines,  in 
which  case  the  current  changes,  as  is  well  known,  many 
times  in  a  minute,  and  must  therefore  of  necessity  pass  by 
xero— that  is,  it  must  be  interrupted. 

The  first  question  to  be  asked  is.  Is  theaii:  really  iiUcr- 
ruptcd  at  the  same  time  as  the  current  ?  Observation  lias 
proved  that  the  are  really  ceases  to  exist  durint;  the 
intcrruptiun  of  the  current  ;  ll-e  followiiij;  is  a  CDtivcnicnt 
method  of  ik'ir.onstrating  it  to  a  nuiiicrciiis  audience. 

At  the  end  of  a  pendulum,  beatinjl  about  e^ery  half 
second,  is  suspended  a  screen  upon  which  the  reflcclidn 
of  the  ele^krodcs  is  thrown  by  means  of  a  lens;  by  this 
contrivance  the  rcfleiflinn  of  the  cleiTlrodes  is  displaced 
upon  the  screen.  Cuiisecjuent  iipcjn  this  i?;  t!ie  displatc- 
ment  of  the  image  formed  upon  .the  retina,  whose  sensa- 
tion is  thus  fcndered  less  obtuse  than  it  would  he  were 
the  image  continoalljr  in  the  same  place,  and  the  changes 
of  short  duration  which  thedbjeA  under  examination  may 
undergo  are  more  easily  perceived. 

These  arranfremrnts  bcinfj  finished.the  twoeled^rodes  are 
placed  at  a  distnnce  from  each  other  nf  about  2  milli- 
metres, and  there  (i.xed  I  if  they  hi-  rviiinntc'l  on  a  re;;iilator 
the  movement  must  be  stop]>cd),  and  the  current  is  then 
intcrri:pted  by  the  hand  for  a  period  not  exceedin}»  i-20th 
nf  a  stvond.  TIas  interruption  may  be  more  easily  made 
by  a  sprinf^  plate  working  against  a  catch,  the  arrange- 
ment being  such  that  tbc  acfMnatioa  may  be  made  a 
downward  movement. 

It  will  be  clearly  perceived  that  tlie  violut  :i;;i)t  consti- 
tuting the  arc  disappears  at  the  moment  when  the  current 
is  interrupted. 

Thia  intemiptioa  may  be  repeated  a  Uugt  snmber  of 
tioMt  per  teaond  (we  shall  presently  recur  to  the  use  made 
•f  tUa  &dkiq  the  division  of  eledrtc  light)  so  that  the 
eledbodea  may  he  cuamined  during  the  len^h  of  the 
interruptions  only,  by  an  apparatus  somewhat  resembling; 
the  phoaphoroscope  of  M.  Kdm.  Hecquerel ;  the  interru]>- 
tinns  are  eftecicd  by  the  apparatus  itself,  and  thus  the 
condition  of  the  intervening  space  may  also  be  eicamined 
during  the  same  period.  Economical  motives  have 
hindereil  me  from  realisinp;  this  proje(5t,  and  I  may  here 
add  that  the  kindncs?  of  iM.  Scrrin  iir."5t  enabled  me  to 
efi'-it  the  experiments  which  form  the  subject  of  this 
communication. 

On  a  Mode  of  Dividing  ElciHric  Light.— The  faft 
here  .admitted  as  the  result  of  experience  that,  in  order  to 
produce  eleAric  light  most  advantaseonsl/it  is  nccj;ssary 
to  em^oy  a  considerable  fiumher  of  elements  arranged  in 
aeries,  may  be  of  some  theoretic  cooaideratien ;  operators 
■anally  employ  fifty  elementa  of  Bensen.  Light  may  be 
produced  by  a  much  smaller  number — twenty,  for  instance, 
—but  the  qu.mtity  of  light  produced  is  proportionately 
less,  and  the  working  condition  iiiibing  from  length  of  arc, 
regular  consumption  of  charcoal,  and  exhaustion  of  pile, 
is  much  leK.s  favourable  than  when  a  laqjer  number  of 

elements  ate  used. 

On  the  oihii  lianJ  it  is  an  ad\anta^e  in  ni.^ny  casts  to 
be  able  to  distribute  the  entirety  of  h^ht  >  li  Id.  d  1  y  .i  pile 
or  eledlro-maj;netic  machine  into  several  di  -iiiict  l.ii;i]vs. 

The  only  means  which  have  been  hitherto  tried  to  niy 
knowledge  are,  after  dividing  the  source,  the  introduction 
of  several  arrangements  into  the  same  circuit,  and  the 
biforcatioo  of  a  single  current  into  several  lamps. 

Thus,  as  to  the  division  of  light  into  two  burners,  and 
supposing  the  aonice  to  he  a  pile  of  fii^  elements,  either 
of  tlie  three  following  dispositiona  may  be  made. 

1st  method.  Dtvidin<;  the  source*  Compoac  two  piles 
of  twenty-five  elements  each,  and  conduA  each  to  a 
special  ete^ric  burner. 

2nd.  V>y  s'.Kt  etsion  of  burners. —  Dispose  the  fifty  ele- 
ments in  tension,  and  conduift  the  same  current  through 
tbatwo 


3rd.  Bifurcation. — Retain  the  titly  elements  in  tension 
and  din€t  the  current  into  two  arrangements.  We  ha\e 
already  stated  that  the  first  system  of  two  small  piles  was 
less  advantageous  with  regard  to  theentirety  of  hght  than 

the  ordinary  system  of  one. 

The  second  system  has  no  advanti;^c  over  the  first,  but 
possesses  the  disadvantafje  that  if  by  any  njeans  t!ic  con- 
dition of  one  ol  tJm  burners  be  altered,  the  other  will 
sympatliiise ;  tlieretore,  as  from  the  very  nature  of  all 
re<;ulatin),'  apparatus  hitherto  known,  the  movement  of  the 
charcoal  depends  on  the  intensity  of  the  current ;  move- 
ments induced  by  the  state  of  the  eledlrode  in  one  regu- 
lator, will  indubitably  occur  in  the  other  if  they  be  reuly 
equal,.  If  one  weie  more  aeoaitive  than  the  other  it  would 
be  always  separate,  and  coaaequeatly  there  would  some* 
limes  be  a  contafi  of  tlte  dedrodca,  and  aemetimca  a 
rupture  of  the  arc  from  too  great  donffOkm. 

The  third  system  by  bifurcation  or  derivation  has  not 
the  same  drawbacks ;'  the  two  arrangements  do  not  in- 
fluence e.ach  other  in  the  same  inconvenient  way,  but  fall 
uiuicr  the  i-^.nu:  conditions  as  to  intcoai^aa  in  the  method 

of  equal  division  of  tb.e  source. 

1  have  meditated  dividing;  the  current  into  periods,  in 
order  to  separate  the  litjlu  into  spaces,  profiting  bv  tbe 
power  pos-4e:.sed  by  tVic  arc  of  spontaneous  fC-Cilabliab< 
ment  ajfier  an  interruption  of  short  duration. 

Let  us  suppose  that  by  means  of  appropriate  mechanism 
the  current  is  made  to  pass  into  one  arrangement  during 
I  -  loot  h  of  a  second,  then  during  the  next  i-iooth  into 
another  arrangement,  and  again  back  to  the  first  during 
the  next  )-tooth,  and  so  on.  As  the  duration  of  the 
interruption  is  shortt  the  arc  je^estaUishes  itself  spon- 
taneously ;  and  aa  it  is  also  weaker  than  the  permanencr 
of  the  impression  received  by  the  retina,  tne  arc  itself 
bein;;  but  a  feeble  source  of  light,  the  eye  wul  consequently 
receive  a  sensation  of  continuity  ;  moreover  the  incandes- 
cence of  the  eledrodes  varies  only  slij^htly.  It  is  not  to 
be  denied  that  this  fxperii'.ier.t  prtseiits  more  ili-jori ; .k .;! 
than  praftit.il  interest  on  .Tccuunt  of  tlie  comj  l.t  .it :  a 
involved  by  the  mechanism  necessary  to  divert  the  ^m:cnt 
into  sundry  arrani;enu-nts,  nevertheless  in  some  cases  il 
may  be  found  useful.  I  hc  chief  difficulty  in  applying  it 
arises  from  the  destru^ive  aaion  upon  the  distributive 
wheel  of  the  sparks  which  arise  in  consequence  of  vi- 
brations which  it  is  impossible  to  quite  avoid;  tbe 
contaa  separates  from  the  surface  of  toe  wheel ;  these 
sparks,  which  are  so  many  voltaic  arcs  formed  at  the 
expense  of  the  opposing  surfaces,  corrode  and  render 
them  unequal,  and  aj^^ravate  the  causes  of  interruption.* 

If  the  apparatus  works  re;rt!larlv  the  sparks  will  be 
feeble,  but  ihcv  v,  ill  be  alto_i  t'u-r  rat.il  if  one  of  tho 
burners  should  n<;t  alone,  and  tins  vexatious  occurrence 
shoidd  be  above  all  avoided,  which  may  be  easily  done 
bv  arranging  in  such  a  way  that  if  by  any  means  one  of 
the  burners  should  be  cxtingiiiriied,tlwcunentaheald«iill 
find  an  outlet  on  that  side. 

To  render  the  spaifts  as  harmleM  aa  poMnUe,  it  h  ngoed 
idao  to  nraltiply  the  contaAa,  H  being  iqiparent  limt  If 
instead  of  one  spring  we  substitute  two  or  more,  there 
will  be  some  chance  that  at  least  one  may  be  always  in 
perfedl  contadl  with  the  wheel.  Thfs,  however,  wll  not 
be  the  case  if  a  cause  of  displacement,  common  to  all, 
should  arisf,  which  is  cxaftly  what  happens  at  every 
chan(;e  in  the  teetli ;  for  this  ren^ion  only  a  small  distance, 
not  more  than  a  millimetre,  should  be  left  between  any 
two  consecutive    teeth,  and  the  contaAs    should  be 

*  Bxpcriance  has  pcovcd,  in  contndKiion  to  •  gnicrany  belirved 
otHnioa,  that  it  is  better  not  t*  lubricate  with  any  liquid  the  (riAion 
produced  by  tbeconttA  with  tbe  uUcel  i  crcai)-  budiet  inflame  at  each 
spark,  ana  thui  augment  its  dcttruflive  cffcO*  by  meant  of  tbc 
dex-clofitd  heat :  mtrreovcr.  wear  is  net  cojnplf  tely  avoidoi.  and  the 
create  agg!unirrate«  the  detached  lacl.iliic  particle',  in  an  intuiiwniot 
manner.  In  tliu  dry  (tutiun  the  wear  is  mnrc rapid,  but  it  ia  regular, 
and  the  mclallic  dust  ii  carried  off  by  the  ditturbaece  of  air;  tns 
general  rule  aninst  the  friftion  of  two  identical  metals  apinatMch 
otbsr  nutt  of  course  be  obqred,  sad  tbe  nA  snMsr  wmefts  Ml 
succeed  very  well  with  tbe  brannwbeel. 
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arran};t-d  so  3<i  not  to  leave  one  toolh  until  Uiqr  have 
slig)u!y  touched  upon  the  next. 

The  surface  of  the  contacls  bcinR  more  easily  repaired 
than  thai  of  the  wheel,  it  is  prefernblt-  tn  cause  communi- 
cation between  the  former  and  the  imsiuve  pole. 

The  vibrations  of  the  contacts  may  be  lessened  with 
some  success  by  mounting  them  upon  Bprings  composed 
of  •evcral  thia  plates,  altcriuted  witti  l«yen  of  gfnu- 
percba.* 

(To  be  conlinucj.) 


ON  THE  PURIFICATION  OF  RAW  ANTIMONY. 


Thi";  purification  is  efTcAed  by  melting  the  raw  antimony. 
containin<»  copper,  arsenic,  U-.k!,  iron,  and  sutphur.  with 
oxidising  rca-^cnts  (saltpetre  or  antiuuinic  oMilri,  and  \'.  ::h 
purifying  leagcnts  (carbonates  of  potash  and  SKjtlaJ,  iii 
order  to  oxidise  and  scorify  the  foreign  metals  ;  or  tliese 
metals  (iron,  arsenic,  lead,  copper)  arc  sulphurctti.fl  hv  a 
small  addition  of  sulphide  of  antimony  or  Glaubrr  ?  ^alts 
and  coal,  and  are  transformed  into  siuphides,  when  they 
GQiDlriae  with  the  alag.  An  addition  of  chloride  of  sodium 
traasromM  these  metab  into  chlorides,  and  at  cuch  (bev 
cither  volatiliae  or  become  scorified.  Antimonic  oxide' 
decomposes  sulphide  of  antimony  thu'- :  - 

3(SbOj,SbOj)  +  4SbS3      loSb  +  ixiyOt. 

The  carbonate  of  soda  reading  as  a  flux  also  decomposes 
sulphide  of  arsenic,  forming  carbonic  acidi  arseniooa  acid, 
and  sulphide  of  sodium.  Sulphide  of  todiom  fluset  with 
FeS,  CuaS,  and  AsSj,  whilst  the  aneatous  add  combines 
wHb  Mda*  A  YepMted  imekins  with  eoda  ts  reqolied  for 
a  COOpleto  VCiaoval  of  arsenic,  which  is  facilitated  by  the 
pivseace  of  a  small  amount  of  iron,  as  a  combination 
similar  to  arsenic. il  p\ rites  is  formed.  Sulphide  of  iron 
must  be  adiled  if  the  r.iw  antimony  does  not  contain  iron. 
The  piiu.''yin^  smiUinij  is  t-fTcctecl  in  ct  ucijlt.!-,  in  rcvi-rbcra- 
lory  furnaces,  or  in  .air  riirnacc-.  In  order  to  furnish  the 
,  ingots  with  the  star  liki-  ap]>e.arancc  on  their  surf.ice 
necpss.nry  for  commerce,  the  metal  must  be  allowed  to 
solidify  und.T  a  cover  or  star  aiag.  afi4  all  moveflMRt  of 
the  moulds  must  be  avoided. 

At  the  Enthovea  lead  works,  near  Ix>ndon,  the  raw 
metal  is  sorted  accocdiagto  the  amount  of  iron  it  contains, 
,  wUcb  is  judged  by  the  appeaiaiice  of  the  fraaure.  The 
ptocea  ri«b  in  iron  are  aoieltcd  together  with  the  poor 
piecM,  aad  70  or  80  Ibi.  of  this  adnHztare,  together  with 
common  salt,  are  bepC  ta  a  fated  state  for  ooe  or  one  and 
a  half  hoars.  The  sawlted  metal  is  pound  into  hcmi- 
■lyrical  iron  moulds,  and  broken  after  the  sla;;  lias  hinn 
separated;  the  pieces  are  then  carefully  sorted  to  obtain 
a  suitable  admixture,  and  purified  by  bcini^  rr.rUod  in 
qiianiitifs  of  60  or  70  lb».,  with  I  or  2  His.  of  Amirican 
pot.ish  and  irj  lbs.  of  slags  of  the  snme  process.  After 
smelting  it  is  [.lirred  with  an  iron  rod.  .ind  the  state  of 
puritkation  fudj^ed  hv  the  appear;mc('  of  the  slat;.  When 
slag  IS  lustrous,  and  of  a  deep  black  colour,  the  metal  is 
poured  into  moulds,  and  kept  covered  with  slag  until  it 
solidifies.  One  labourer  can  turn  out  from  15  to  17  cwts. 
of  metal  in  twelve  hours. 

At  Septimes  and  Boac  each  cnictble  is  charged  with 
44  lbs,  of  raw  metal,  13  or  l61bt  of  sulphate  and  carboQate 
at  soda,  mixed  with  eoma  commen  salt«  aad  vera  pare 
oaMiiBd  aaliBSoaial  o««.  Twenty  of  these  crucibles  are 
kept  at  a  madcrate  red  heat  on  the  hearth  of  a  reverbcra- 
torylaniaeelbrsixhours,consuming4ur  5cw(s.ofcoal.  The 

*  Thctc  omiidrritiunt  nf  coumc  apply  to  caMswhere  afrfle  Uuked  at 

lh«  5(>urci:  jf  I  >;^lritily  ;  if  a  mo^:nc!:>  r^r s^^Tft:  mr^chint  crrsji?-:'*.  r<*,  it 
musi  h'-  .Trr3P|:r  '  in  «'p*culiar  iniinnr.  Tl.r  r.i>  <n  r.;  ":  n  nf  itic 
macbincii  utually  employed  m  liiioKn  to  b«  to  weak  a*  to  produce 
Ml}'  an  arc  oi  •bort  «ztMl|  nd  as  asvariaoce  slMirs  that  the  bifor- 
caiinK  system  cIcKflhed  neectnitales  ft  reduAion  in  the  IcnKih  of  the 
arc,  itic  machsn^'^  «"7^ot;Jff  b«  nartniTr'^f  3*5  tr^  prr^cnt  a  higher  deKfec 
l4  tcr.iion  ,  i!  Ijc  as  kcII  io  ■■vtrani^c  the  :Jistrit>ation  in  SDch  a 

manner  that  it  should  occur  at  the  moment  wbra  Um  cwwal  it  at 
the  BinlmuB  ia  Dffdcf  to  awM  Hit  ialcMily  of  tin 


refined  metal  is  poured  into  moulds,  formint;  ii-.m.ta  20  or 
24  lb«i.  in  weight ;  the  slag  is  removed  after  the  ingots 
have  cooled. 

Many  other  methods  of  porification  have  been  recom* 
mended.  For  instance,  Wohler  heats  the  metal  with  one 
part  of  sulphide  of  antimony,  one  and  a  quarter  ports  of 
saltpetre,  and  one  and  a  half  parts  of  pota^  and  liaitiatea 
with  water  for  theexuadion  04  aiaeaiateof  potash ;  he  then 
reduces  the  residue  with  half  a  part  of  tartar.  Ueyer 
recommends  heating  with  a  quarter  of  a  part  of  soda-salt- 
petre, and  half  a  part  of  carbonate  of  soda,  washing  with 
u  .iler,  and  melliii;;  the  residue  with  t.irtar.  Sthiel  recom- 
liiends  the  melting  uf  sixteen  parts  of  rejjulus  with  one 
and  a  half  parts  of  soda,  repeatedly  addin;.,'  some  salt- 
petre, and  stirring  with  a  clay  tod.  Ber/elius  melts  two 
nari.H  of  met.il  witli  one  part  of  oxide  of  antimony. 
Sluspratt  melts  four  parts  of  antimony  with  one  part  of 
manganese,  and  repeatedly  melts  the  resttltiag  ICglllllS 
with  0*1  pairt  of  potash. 


ON  FOOD.* 
By  DK.  LETREBV,  UJL.  WLB^  *c. 
(GentiaasdIiMai  fagstjA) 


FutulioMs  0/  Difftrtut  Foods, 

FuHctioiu  of  Fat. — The  hydrocarbons  which  go  hf  the 
name  of  fat  differ  from  other  hydrocarbons,  as  sugar  aad 
starch,  ia  the  ciicQmstance  that  the  oxygen  is  never  ia 
sulKctem  qnantitjr  to  satisfy  the  aftaity  of  the  hydiagea  ; 
and.  therefore,  fat  i*  more  enaigetic  as  a  respitaiery  or 
heat-prodadag  ag»at.  Its  power,  hiitawl,  ia  v6»  tespefi 
is  just  twice  mi  a  half  as  grsat  as  that  of  starch  or  sugar; 
for  10  grains  of  it  will,  by  combining  with  oxygen,  devewpe 
sufficient  heat  to  raise  a3-2lb8.  of  water  1°  F. ;  and 
aecordinK  to  the  dedui^tions  of  both  Joule  and  Meyer,  this 
is  equivalent  to  the  power  of  raising  17.923  lbs.  one  foot 
liii;h.  In  cold  countries,  where  animal  warmth  is  required, 
food  rich  in  fat  is  always  preferred  ;  and  the  fat  bacon  of 
the  English  labourer  contributes  in  no  saudl  dcgfea  tO  Ihc 
produiftion  of  mechanical  force. 

But  besides  this,  fat  serves  important  fun^ions  in  the 
processes  of  digestion,  assimilation,  and  nutritioo. 
According  to  Lehmann,  it  is  one  of  the  most  aAive  agaaW 
in  the  metamorphosis  of  anim.il  matter;  aad  this  is  seea 
not  merely  in  the  solution  of  nitrogeaout  articles  of  food 
during  digestioa,  but  alao  in  the  eonversioo  of  aairieat 
plastii!  sobslanoes  into  oells  aad  numea  of  fibre.  Elslaser 
long  since  observed  that  duriag  the  process  of  artificial 
di>;estion.  the  solution  of  nitrogenous  foods  was  consider- 
ably aeteleratcd  by  means  of  ;'u  ;  and  Lehmann  has 
since  determined,  by  actual  experiment  on  dogS,  that 
.-ilbiiminous  substances  deprived  of  fat  remain  longer  in 
the  stomach  and  require  more  time  for  their  metamor- 
phosis than  the  same  substances  impregnated  with  fat. 
it  is  probable,  indeed,  that  the  digestive  power  of  the 
pancreatic  fluid  is  due  in  great  measure  to  the  presence 
of  fat ;  and  that  the  subsequent  chyraification  of  food,  and 
its  absorption  into  the  blood,  is  greatly  assisted  by 
it.  There  is  also  good  reason  liM'  believing  that  it  it 
largely  concerned  m  the  ibnnalion  of  bile,  abd  that 
the  biiiaiy  acids  are  coojogated  btty  compounds. 
This  amy  account  Ibr  the  wall'known  aclMm  of  fat 
bacon,  aad  other  each  Ibods  ia  praoiotiag  the  ieemtioa 
of  bile.  r-  • 

The  digestive  power  of  fat  is  certainly  considerable; 
and  it  is  no  less  aftive  m  the  subsequent  conversion  uf 
nitropenouii  matters  into  cells  and  tissues,  and  pertiaps 
also  in  effeCtInt;  their  retrograde  decay.  Colourless  blood 
corpuscles  receive  perhaps  the  first  impulse  of  their  forma- 
tion from  the  metamon^MMis  of  and  thus  it  may 
beaaiMfartaat  aid  ia  the  gcoaria  of  blood.  Ii  — 
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appear,  too,  from  thelatc^sl  Investigations  of  physiologists,  i 
that  it  plays  an  equally  important  part  in  every  kind  of  | 
I  [•;]  Icvcloprncnt.  Achcrson  showed,  as  far  back  as  1840,  ; 
th^t  albumen  always  coagulates  from  its  solution  around 
a  fat  globule,  and  this  is  seen  in  the  little  fatty  particles 
of  mil»L,  which  have  a  covering  like  a  crll-wall  of  consoli- 
daicJ  casein.  Huneficld,  N'assc,  and  others,  have  furthiT 
shown  that  the  nucleoli  of  cells  invariahly  consist  of  fat, 
and  that  recently-formed  plasma  always  contains  more 
fat  than  the  mature  cell.  The  conclusion,  therefore, 
is  that  it  takes  an  a^ive  part  in  all  ttepcocesscs  by  which 
the  nutrient  constituents  of  food  are  copverted  into  the 
•olid  substrata  of  organs ;  and  so  emrgetic  are  tU  powers 
ia  thi»  retped,  that  when  the  nitrogenous  matten  of  the 
fluida  are  not  in  tnSdent  quantity  to  form  cells  with  the 
ltt,it  bonowa  the  material  from  mn  scalar  or  other  tissues, 
and  Atts  produces  a  fatty  d<.-gcneration  of  the  part. 
This  is  observed  in  the  muscular  strudlures  of  over  fed 
animals,  tn  the  tissues  of  drunkards,  who  take  a  large 
.Li:i;:'.ir'.i  f.i:  r<:>r:ninL;  ''ood,  and  in  the  livcTi  <rf g/UM  that 
are  crainincd  wiih  a  l»rinaceous  diet. 

And  not  only  is  it  concerned  in  the  formation  of  new 
tissue,  but  it  also  pervades,  and  finally  disinte;:rates  the 
older  ctruflures,  especially  when  the  vitality  of  them  is 
low.  In  this  manner  it  helps  in  the  Solution  and  subse- 
quent removal  from  the  animal  body  of  decayed  andmorbid 
produdis  of  the  protein  type. 

Again,  its  presence  in  large  quantity  in  the  tubules  of 
nerves,  and  in  the  eaneliontc  centres,  would  indicate  that 
it  perforaM  aone  mgfaly  iaaportant  AmAions  ia  nemnis 
m&uut. 

And  lastly,  the  distribvtion  of  it  in  tiie  tissues,  and  the 
accwatrtatioa  of  it  around  certain  organs,  serve  to  fill  up 
'the  vacuities  of  tlie  body,  to  give  rotundity  to  the  form,  to 
equalise  external  pressure,  to  diminish  the  friction  of  parts, 
to  give  suppleness  to  the  tissues,  and  by  its  bad 
conduiftiof^  property  to  retain  the  animal  warmth.  I-'at, 
therefore,  must  always  enter  lar^jely  into  the  com- 
position of  our  food  ;  for  other  hydrocarbons,  though 
capable  uf  transformation  into  fat,  cannot  entirely  take 
Its  place. 

3rd.  Starchts  and  Satekartm  5>)(ftji'rTn.vj  — These  are 
well  called  hydrates  of  carbon,  for  the  o.xygcn  and  hydro- 
gen contained  in  thean  aie nearly  always  ia  thcpfoportion 
to  form  water.  The  caiboo.  tnerelbre,  is  alone  capable 
of  onSdalioa,  and  accardinf  to  Liebig  their  fuaAtons  are 
entirely  catoriiie  or  lespiratoiy ;  but,  tike  other  heat- 
prodacing  agents,  they  must  also  have  mechanical  power, 
for  everything  that  will  raise  the  temperature  of  a  pound 
of  water  one  deforce  of  I'ahrcnheitwill,  by  another  modifica- 
tion of  iti  ai5\ion,  raise  772  lbs.  a  foot  high.  The  i-nerpies, 
however,  of  this  class  of  substances  are  not  nearly  so 
great  as  with  fats,  for  in  the  last  case,  as  I  have  said, 
there  is  much  available  hydrogen,  as  well  as  carbon,  f u: 

oxidation.  The  diagram  which  is  before  you  will  make 
this  dear. 

CAtOkiriC  AND  Motive  1'owkrs  of  10  GsMNS  or  THE 
Substa:<c£  m  its  Natural  State. 

Lbi.  of  water  Lb^.  liricil 

raited  1°  V.  t  ft«Jt  hi^h. 
Grape  sugar   ,<           t.      8*4    ..  6,477 

Lump  sugar   8  6    ..  6,617 

Arrowroot   lo'o    ..  7.731 

Butter  ..    ..    ..    ta-6   .*  i4,)sS 

Beef  fat  ..  20*9  161131 

So  tliat,  in  round  numbers,  the  calorific  power  of  fat 
is  about  twice  as  great  as  that  of  starch  and  sugar,  and 
trhen  dry  it  is  twice  and  a  half  as  f;rcat. 

But  these  substances  have  othtr  duties  to  perform 
besides  il'L'  i!evelopment  of  animal  heat,  which  is.  in 
fad,  the  final  produdi  of  their  oxidation,  for  on  bccomint; 
changed  into  glucOK:  l  y  'li>;estion  they  take  the  form  of 
various  acid  compounds,  as  la^ic  acid,  which  occurs  in 
the  stomach  and  in  the  juice  of  flesh  ;  butyric,  formic, 
and  acetic  adds,  which  are  fonod  io  the  perspitatioo. 


The  exa&  funAions  of  these  acids  are  not  known  to  us, 
although,  as  I  have  already  explained,  the  presence  of 
laiitic  acid  in  the  stomach  is  essential  to  the  digestion  of 
nitrogenous  matters ;  and  perhaps  also  its  occurrence  in 
the  juice  of  flesh  is  for  «  similar  otjcA—^a.,  the  solnlion 
of  effete  tissues. 

Starches  and  sugars  are  also  concerned  in  the  produc- 
tion <4  fat.  This  was  once  the  subjed  of  an  animated 
discussion  by  Liebig  and  Dumas,  whose  views  of  it  were 
in  complete  antagonism ;  but  the  experiments  of  Bous- 
singault,  Fersox,  Lawes,  and  others  on  the  feeding  of 
animals,  have  proved  b^nd  all  question  that  Cat  may  bs 
derived  from  the  hydrates  of  carbon*  and  that  tbcMMiR 
the  views  of  Liebig  were  corcA.  Coounon  c^^eiience, 
indeed,  has  fiilly  taught  US  that  fiioda  which  ife  ricli  ia 
farinaoemu  matters  and  sugar  are  wtf  cqpaUe  of  pee- 
ducing  fat. 

4ih.  The  saline  or  mineral  constituents  of  food  are 
lar^^ely  conccrnt:d  in  the  metamorphosis  of  matter;  and, 
perhaps,  this  is  their  sole  fundiun.  It  is  a  specialty  of 
these  substances  to  give  a  soluble  form  to  the  plastic  con- 
stituents of  food,  and  of  the  animal  tissues.  They  are, 
therefore,  concerned  in  the  phenomena  of  digestion, 
absorption,  sanj^uitication,  assimilation,  disintejjration, 
and  secretion.  In  truth,  they  are  the  chief,  if  not  the 
only,  media  for  the  transference  of  organic  matter  from 
place  to  place  in  the  animal  body — being,  on  one  band, 
the  purveyors  of  nutrient  materials  into  the  system,  and 
on  the  other,  the  carriers  of  effete  substances  out  of  it ; 
besides  which,  it  is  very  probable  that  tli^aie  the  agents 
wberebv  liquid  colloidal  forma  of  nuttimcat  an  rhangrd 
into  soud  or  peAous,  as  in  the  formatioo  of  solid  tissa^s 
from  the  blood.  In  the  case  of  digestion  md  absorption 
the  plastic  elements  of  our  food,  as  albumen,  fibrin, 
gelatin,  &c.,  are  not  of  themselves  capable  of  dialysis,  or 
of  passing  through  the  walls  of  the  alimentary-  canal  ; 
and,  therefore,  absorption  must  be  assisted  by  some 
physical  agent.  This  agent  is  the  higltly  diffusive  acids 
and  .salts  which  are  secreted  so  freely  into  the  stomach 
during  diee-ision  :  and  it  is  very  probable  that  they  not 
only  ctTci  ;  .1  -1-1.111:1  of  the  proteinaceous  m.itter  of  food, 
but,  by  converting  tt  into  peptones,  as  Lehmann  ex> 
presses  it,  they  also  change  the  melecular  form  uf  the 
material,  and  make  it  pass  ftom  an  unabsorbable  colloid 
into  a  highly  difliiaive  crystalloid.  If,  indeed,  it  be,  as 
Mr.  Qraham  supposes,  that  a  colloid  molecule  is  but  a 
group  of  smaller  crystalloids,  the  adion  of  the  saline  and 
acid  constituents  (M  the  gaMric  juice  mi^t  he  to  bieak 
up  the  larger  coiUoid  iDolecalc,  and  tboa  ghe  it  tbe 
pcf^  of  dimision  and  absorption.  An  opposite  condition 
of  thtnga  would  occur  in  the  alkaline  Mood,  whereby  the 
colloid  molecule  would  regain  its  strudure,  and  lose 
its  diffusive  tendency;  but,  coming  to  the  tissues,  where 
11:  .icid  condition  of  the  fluids  at;ain  exists,  it  once  ;ik  tc 
t-ijanges  its  molecular  structure,  and  quits  the  blocid  to 
serve  the  purposes  of  nutrition.  The  exact  nature  of 
the  phenomena  that  occur  when  the  liquid  nutrient  matter 
which  thus  escapes  is  changed  into  solid  tissue  is  un- 
known to  us ;  but  there  is  good  reason  for  believing  that 
it  is  no  more  than  a  molecular  movement  effeded  by  the 
agency  of  saline  matter.  In  the  case  of  certain  struc- 
tures  which  contain  more  than  a  common  amount  of 
mineral  salts,  this  is  unquestionably  so,  for  it  occtus  in 
the  ooasolidation  of  the  apicala  of  sponges,  the  cal- 
careous tissues  of  pdypea.  the  hard  dermal 'stnaOujce 
of  the  radiate,  moltusca,  crnstaoea,  &c.,  and  ia  tlmcal* 
careous  deposits  of  bone,  teeth,  tegnmentary  scales,  eCf- 
shells,  &c..  of  the  vcrtcbrata.  In  all  these  instances  tne 
secreted  matter  iiu:sl  first  Iiave  been  crysia!ii>idal.  or  it 
could  not  have  been  secreted;  it  then  takes  the  form  of 
a  liquid  colloid  or  jelly;  and  finally,  by  a  further  mole- 
cular movctnent.  it  pasHcs  into  the  condition  of  a  pcdous 
solid — th«  saline  constituents,  according  to  their  naten 
and  proportion,  determining  the  degrees  of  hardness. 

Again,    the   rcmov.->l  of  effete  matters  a:id  wutn-oot 

tissues  is  undoubtedly  cffeded  by  the  agency  of  saliM 


Digitized  by  Google 


CmjiiCAi.  Nbws,  I 
OCbrtiim.  f 


Dr.  Leikeby  on  Fo&d. 


185 


substances  ;  fur,  daring  the  processes  of  oxidation,  acid 
compound*  are  produced,  which,  by  a^tinf  chfmically  on 
the  saline  constituents  of  the  animal  Huids..  t^is  e  tlicm  a 
StiluLi\c  puwcr  on  plastic  matters,  and  thus  enabie  them 
to  remove  the  debris  of  worn-out  tissue. 

A>  to  special  fundlions  of  the  several  saline  constituents 
of  food,  little  can  b«  said  ;  but  it  is  a  remarkable  fa(ft  that 
the  alkaline  or  basic  phosphate  of  soda  is  invariably 
fiMud  in  tlic  Uood,  while  acid  phosphate  of  potash  is  the 
chief  conlitiKiit  of  thcjitiee  of  fle*fa.  Mo«t  likely  the 
former  ii  eoncumed  in  |i(ek«rving  the  liquid  colloidal 
covdition  of  ftlbumen  and  fibrin,  and  to  keeping  them 
from  being  lost  by  secretion,  while  the  latter  is  engaged 
in  an  opposite  duty.  The  alkalinity  of  the  blood  also 
helps  in  the  oxidation  of  orj^anic  matters  ;  and  as  the 
basic  phosphate  of  soda  is  endowed,  like  an  alkaline  car- 
bonate, with  the  power  of  ab&Ofbing  caibuuic  acid,  it  is 
the  chief  agent  whereby  this  compound  is  removed  fi  om 
the  system.  Thifs  is  a  remarkable  property,  and  is  cm' 
of  the  chief  uses  of  basic  phospliatc  of  soda  in  the  blood. 
In  point  of  fa<&,  when  it  is  not  there  in  sufticient  quantity 
tu  perform  this  funfkion,  it  is  replaced  by  an  alkaline 
carbonate.  We  find  this  to  be  so  in  the  blood  of 
hevbivORMM  animali,  where  the  proportions  of  the  two 
aalts  Wt  the  reverse  of  what  they  are  in  man  and  car- 
nivora.  Some  notion  nuty  be  formed  of  the  relative 
impoftanc*  of  the  saline  matterB  of  tbe  blood  bty  lefeivncc 
to  tMt  diagraai  from  Licbig. 

Pebcsntagb  Composition  of  thb  MiNiKat.  Hatters 

OF  Bu>OD. 

Mm.    Pig.  Do(t.  Fowl.  Sheep.  0\. 

PtHMphoric  Acid..   }I79   36-yi   36'Sa   47'26  14'So  14-114 

AlkaiMS   6y66  4980  syH  48-41  3379  60-00 

AlkaUat  EwtlM   ya    3-80    a  W7    at    4  S7  y&i 
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And  in  thoiie  cases  wtiere  the  phosphoric  acid  is  deficient, 
it  is  replaced  by  carbonic  acid.  In  man,  fur  example, 
the  nuantity  of  combined  carbonic  acid  in  the  ashes  of 
the  blood  is  only  2'7i  per  Oenl,  wlMreaa  in  the  calf  it  is 
9-85,  and  in  the  sheep  19*47  per  cent,  so  that  in  ail  cases 
the  alkalinity  of  the  blood  remainn  the  tame. 

Tbe  salts  of  potash  in  the  juice  of  flesh  have,  no  doubt, 
an  equally  important  duty  to  perform,  although  of  an 
opposite  cbara^er  ;  for  while  the  alkaline  phosphate  of 
tooa  in  the  blood  prevents  the  transudation  of  nutrient 
matter,  the  acl  1  i  i. o-pliate  of  potash  in  the  luusciilar 
fluid  promotes  it  ;  .iiiJ  thus  it  is  concerned  in  nutrition 
and  in  the  solution  of  worn-out  tissues. 

Earthy  phosphates,  especially  phosphate  of  lime,  are, 
perhaps,  the  agents  for  the  consolidation  of  tissue  ;  for 
not  <»>ly  arc  they  present  in  the  hard  structures  of  tlie 
body,  as  the  bones  and  teelhi  bnt  they  alto  enter  into  the 
composition  of  flesh. 

And  not  less  important  in  the  morphological  funAions 
of  tbe  animal  body  is  the  presence  of  common  salt.  It  is 
a  large  constituent  of  every  one  of  the  secretionei  and 
forms  about  half  the  total  weight  of  the  saUne  matters  of 
the  blood.  Unlike  the  phosphates,  however,  it  does  not 
cater  into  tbe  compoeitioa  of  tisane,  but  seems  to  be  only 
a  acdiom  of  absorptieB  and  secratUm ;  and  so  necessary 
it  it  for  this  purpose,  that  it  is  not  possible  to  alter,  to 
any  large  extent,  its  proportion  I'n  the  blood.  If  we 
drink  water  containing  out  liiili  _  lumon  salt  in  soluii./n, 
it  does  not  permanently  dilute  il.e  blood,  but  pusscji  oti 
iinrncJ  .lily  by  the  kidneys;  and  if  v.e  try  to  increase 
the  .iiiiuunt  in  tlie  blood  bv  drinking  sijlutiuns  of  salt,  as 
sea  water,  it  refuses  to  be  absorbed.  'I'iiis  normal  pro- 
portion of  it  in  the  blood  is  evidently  a  physiological 
necessity,  which  the  conditions  for  diffusion  imperatively 
demand.  It  is  a  curious  faifl,  also,  that  common  salt  has 
the  faculty  of  forming  cry&tallisable  compounds  with 
most  of  the  unorganised  and  eflete  constituents  of  the 
body.  May  it  not,  thertfovB,  be  an  important  agient  of 
diffusion,  and  be  tbas  conceiacd  in  the  phemmena  of, 


I  absorption  and  secretion  ;  for  as  colloid.il  matters-  albu 
men  and  fibrin  cannot  pass  through  the  walls  of  the 
iiitcstinis,  or  th<;  blood-vcssels,  it  may  well  be  that 
through  the  agency  of  common  salt  and  the  free  acid  of 
the  gastric  and  muscular  Juices,  tlicy  teinpor.irily  assume 
a  crystalloidal  condition,  and  are  ttiu;,  absorbed  or 
secreted. 

The  constant  presence  of  common  salt  in  the  secre* 
tions,  and  the  necessity  for  it  in  due  proportion  in  tbe 
blood»  indicate  the  importanee  of  a  pioper  sop^^y  of  it 
with  the  food.  We  perceive  this  in  the  insunA  of 
animals,  and  in  our  own  craving  for  it  when  it  does  not 
exist  in  sufficient  quantity  In  the  food.  Animals,  in  fact, 
will  travt  !  lon^'  distances,  and  brave  the  greatest  dangers, 
to  obtain  it.  Men  will  barter  gold  for  it  :  indeed,  amonfj 
the  Clallas,  and  on  the_coa--.'.  of  Sit-rr.i  i.ituif,  brothers 
will  sell  thi-ir  sisters,  luisbands  ihc'u  wivts,  and  parents 
their  chiKlrL-ii,  fo:  salt.  In  tin-  district  of  Accra,  on  tlie 
Ciold  Co.ist  of  .Africa,  a  liaridful  of  salt  is  the  most 
valuable  thin;^  upon  earth  after  gold,  and  will  purchase  .a 
slave  or  two.  Mungo  Park  tells  us  that  with  the  Man- 
dingoes  and  Bambaras  the  use  of  s.ilt  such  a  luxury 
that  to  say  of  a  man  "he  flavours  his  food  with  salt," 
is  to  imply  that  he  is  rich ;  and  children  will  suck  a  piece 
of  rock-salt  as  if  it  were  sugar. 

The  experiments  of  Boussinganlt  have  shown  that, 
althovgh  salt  mixed  with  the  fodder  of  animals  does  not 
much  eflSeA  the  quantity  of  flesh,  fat,  or  milk  obtained 
from  them,  yet  it  seriously  aifinllls  their  appearance  and 
general  condition  ;   for  animals  deprived  of  salt,  other 
than  that  contained  naturally  in  the  food,  soon  f;ut  hc.vy 
.md  dull  in  their  temperauicr.t,  and   bavi;  a  rmi^^h  and 
btarini;  coat.    Rtulin  st.-.tcs  that  animals  \vliicli  do  r.nt 
find  It  in  their  food  or  drifik.  become  less  prulihc,  and 
the  breed  rapidly  (liniltiiiihes  in  number.     I'his  is  con- 
firmed by  Dr.  Lc  Same,  who  says,  in  his  prize-csi^ay  on 
salt,  that  it  increases  the  fertility  of  the  male  and  ilie 
fecundity  of  the  female,  and  it  doubles  the  power  of 
nourishing  the  fcetus.     During  the  period  of  suckling, 
also,  salt  given  to  the  mother  renders  the  milk  more 
abundant  and  more  nutritious.    It  likewise  acceleraies 
growth,  and  gives  a  finer  condition  to  tbe  skin;  and  the 
flesh  of  animals  fed  with  it  is  better  flavoured  and  more 
easily  digested,  than  that  of  animals  which  do  not  partake 
of  it.  In  barbarous  times,  the  most  horrible  of  punish* 
ments,  entailing  certain  death,  was  the- feeding  of  culprits 
on  food  without  salt ;  and  in  the  experiments  of  the 
French  Academicians,  flesh  di;  livcii  of  its  salitu!  con- 
stituents by  bein^  washed  witli  water,  lost  its  tu:tii:i\e 
power,   :iud   aiiiin.ils  fed  on   it  soon   died  o:  Ma:  \ 
Even  after  a  fev^  days,  with  such  a  diet,  the  iniitujcla  of 
tlic  animals  told  ihcm  it  was  worthless  as  food  ;  indeed, 
for  all  purpo-scs  of  nutrition,  it  was,  as  Liehig  s.iys,  no 
better  than  the  eating  of  stones,  and  the  utni  jst  t.  .::r.i  lUs 
of  hunger  were  hardly  sufficient  to  induce  them  to  con- 
tinue the  diet.    There  was  plenty  of  nitrogenous  matter 
in  the  food,  but  there  was  no  medium  for  its  solution  and 
absorption,  and  hence  it  was  useless. 

The  oxides  of  iron,  and  their  homologucs,  the  oxides  of 
manganese,  are  largely  concerned  in  the  processes  of 
sanguification  and  oxidation.  Th^  enter  into  the  com- 
position of  the  globules  of  the  Uood — manganese  being 
the  chief  mineral  constituent  ti  tbe  corpuscles  of  white- 
blooded  animals,  and  iron  of  red.  In  fad.  the  colouring, 
matter  of  ti  c  Mood  discs  (cruorin),  as  well  as  that  of  the 
muscles  (niy  )v.l'.rome),  is  a  compound  of  iron  and  albu- 
men (glubulini,  which  has  a  remarkable  property  of  .  b- 
sorbing  oxygen  when  exposed  to  the  air,  and  of  i^iving 
it  out  again  in  the  preser.ce  of  n.  iucirii^  ai'i  i  ts.  In  tiic 
one  case  it  accuircs  an  attcrual  tint,  and  in  the  other  a 
venous;  and  the  spei^rum  infom  s  us  that  these  two 
conditions  of  it  are  easily  assumed-  one  by  the  presence 
of  atmospheric  oxypin,  and  the  other  by  decaying  organic 
matter.  It  is  hardly  to  be  doubted  that  these  are  the 
conditions  of  it  in  blood — the  bright  red  oxidised  cruorin 
being  live  foim  of  it  la  arterial  blood,  and  the  dark  re- 
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duced  variety  of  it  in  vcnoim.  The  fundior.s,  therefore, 
of  both  cruorin  and  myochrome  arc  entirely  of  a  respi- 
ratory natttfe;  for  in  the  former  case  it  is  the  medium 
whereby  oxygen  is  abnorbed  from  the  air  in  the  lungs, 
and  i8  carried  with  the  blood-discs  throughoot  the  body, 
and  in  the  latter  it  may  be  the  ageatof  intcrBtitialoKidation. 

Lastly,  there  m  a  nUiwraleoMtUweotof  our  food,  lillea, 
wMch  enters  into  the  corapcwition  of  all  the  tq[iiinentaiy 
appendages.  Its  presence  is  not  of  so  much  importance 
to  us  as  to  the  lower  animals,  whose  warmth  is  retained 
by  a  natural  covering  of  hair,  or  wool,  or  feathers.  In  the 
case  of  birds,  induL-d.  the  f|'.i.mtity  ol'  silica  in  tin.-  fi-athiTs 
5s  vcrj'  considerable,  and  Gc.r.ip  Iiesar.c/  has  (Jf^Lribed  its 
phvsioloKicnl  relations. 

As  to  the  iiro[if>rti(>n>:  of  iiiincral  substaficus  rcrjuirc'J  in 
the  food,  it  is  difl'icvilt  to  speak.  Dr.  Edward  S[.iir)i  say-, 
that  an  adult  man  requires  daily  from  32  to  79  grains  of 
phosphoric  acid  ;  from  51  to  175  grains  of  chlorine  (equal 
to  from  85  to  291  grains  of  common  salt) ;  from  27  to  107 
grains  of  potash  ;  from  80  to  171  of  aoda;  froni  2*3  to 
6*3  of  lime ;  and  from  2"5  to  3  of  magnesia.  According 
to  Mr.  Lawes,  a  very  small  portion  of  these  salts  is 
retained  in  the  ^stem ;  for  in  fottening  pigs  be  found  tlwt 
of  every  2 1  lbs.  of  mineral  matter  eontaioed  ki  the  food 
only  la^osB.  were  stored  up  in  the  body,  and  (bit  was 
chiefly  the  earthy  phosphates,  all  the  rest  being  either 
unabsorbed,  ur  else  u.^ed  in  the  work  of  absorption, 
assimilation,  and  secretion.  In  most  cases,  therefore, 
there  is  suflficient  salim-  matter,  excepting  common  "salt, 
in  all  ordinary  food  ;  but  for  all  this,  the  presence  of  il  in 
the  water  \vc  drink  is  not  an  unimportant  question.  Four- 
tifths  of  the  earth's  surface  are  composed  of  calcareous 
strata,  svhich  yiudd  water  that  is  more  or  less  rich  in  car- 
bonate or  sulphate  of  lime  ;  and  it  may  well  be  that  this 
is  a  wise  provision  for  the  supply  of  these  salts  to  the 
animal  system.  As  Mr.  Johnston  has  truly  observed  in 
his  "  ChemiBtr>-  of  Common  Life,"  "  The  bright  sparkling 
hard  waters  which  gush  out  in  frequent  springs  from  our 
chalk  and  other  lime-alone  rocks  are  relished  to  drink,  not 
merely  because  they  are  grateful  to  the  eye,  but  because 
there  m  aometbing  exhilarating  in  the  excess  of  carbonic 
add  th^  contain  and  give  off  as  they  pass  through  the 
warm  month  and  throat ;  and  because  the  lime  they  hold 
in  solution  removes  acid  matters  from  the  stomach,  and 
thus  adls  as  a  ;:rateful  medicine  to  tlie  system.  To 
abandon  the  use  of  such  a  water,  and  to  drink  dailv  in 
its  stead  one  entirely  free  from  mineral  matter,  so  far  frona 
improving  the  health,  may  irijiire  it;"  in  fact  the  water  of 
a  country  may  determine  the  diet  of  its  inhabitants.  The 
soft  water.s  of  the  lakes  of  Scotland,  for  example, 
may  have  had  something  to  do  with  the  choice  of 
brown  meal ;  and  but  for  the  calcareous  \\  aters  of  Ireland 
the  potato  could  not  have  become  a  national  food. 
(To  coatiaiMd.) 
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The  opening  meeting,'  of  the  session  w.is  held  on  Wed- 
nesday evening,  October  7ih,  under  the  presidency  of 
ti.  \V.  Sandford,  Esq.  There  was  a  \ery  large  attend 
ance,  and,  for  the  first  time,  the  meetini;  was  honoured 
with  ttie  presence  of  a  goodlv  number  of  ladies.  \\'e 
hope  the  council  will  ;n  fitturc  invite  ladies  to  their  u>u- 
vtrsatioH*  as  well  as  to  their  oprnint;  meetings,  for  their 
presence  always  lends  a  charm  to  the  proceedings,  and 
nas,  we  arc  sure,  an  influence  for  good  on  the  students. 

At  no  period  of  the  history  of  this  society  has  there 
been  more  cause  for  congratulation  than  the  present.  For 
twenty-eight  years  the  council  have  laboured  hard  to 
promote  we  iniemts  of  pharmacy,  and  to  tender  cxami- 
natton  conpKlwiy  on  those  who  shaH  catiy  en  tiw  bii«i< 


ness  of  a  chemist  and  drugi^isi.  The  attainment  of  this 
object  by  the  Pharmacy  Bill  which  passed  both  Hou&es  of 
Parliament  daring  the  last  session  was,  of  course,  a  cause 
for  rejoicing  at  this  the  first  meeting  of  the  society  since 
the  passing  of  the  Act. 

The  Prf:sii>ent  called  upon  the  professors  to  annonace 
the  results  of  their  respective  examinations  at  the  cloes 
of  the  last  session,  and  it  was  highly  grati^ng  to  bear 
them  speak  in  inch  high  tenns  of'^tne  tonduA  of  the 
students.   Whether  in  the  leAure  theaftfe,  dM  botnicsl 
gardens,  or  the  laboratory,  they  had  not  only  COOduftsd 
t  iemsclviis  well  and  gained  the  praise  of  those  who  haA 
had   an   opportunity  of  watching  their  behaviour  sad 
cinnparingit  with  students  at  other  schools,  but  thry  alsa 
\vent  throuRh  their  studies  with  real  earnestness,  deicf- 
mined  to  make  the  best  use  of  their  time,  and  to  i^ain  ai 
n-.uth  knowledge  as  they  could.     Wtlii  regard   to  the 
prizes,  medals,  and  certificates,  they  were  never  better 
merited  than  during  the  last  session.    The  President  then 
distributed  the  pri/es,  and  called  upon  Mr,  II.  B.  Brady, 
of  Newcastle,  to  deliver  an  inaugural  address.    We  con- 
gratulate the  council  on  their  choice  of  one  so  peculiarly 
fitted  to  open  the  session  at  such  an  importaot  thae 
as  the  present.      Ihe  address  is  quite  as  appBcaMe 
to  students  in  oar  schools  of  chemiatfy  ni  to  pliainM>> 
ceutical  students,  and  we  trail  onr  lihort  repett  nay 
lead  some  to  enter  fnto  their  studies  with  renewed 
energy,  bent  upon  searching  into  the  myateites  of  ttat 
branch  of  science  to  which  they  aie  giving  their  ifecial 

attention. 

Mb.  Bu.mjv  be^an  by  making  a  few  observatioai 
on  the  {iresent  aspect  of  pharmacy  in  its  social  aad 
etiiical  relations  ;  they  were  no  longer  a  mere  voluntwy 
association  as  tl'.ey  had  been  stigmatised  in  tbe 
House  of  Commons  during  the  late  debate,  but  ncv 
occupied  the  same  relation  to  Government  as  other  pra- 
fe  sional  bodies  who  hold  examining  powers,  the  Legis- 
lature having,  with  general  approval,  given  them,  as  a  body, 
a  certain  monopolyon  an  e^uealiooar basis,  as  it  had  done 
heretofore  to  lawyers,  surgeons,  and  others ;  they  had, 
however,  with  their  new  powers  and  improved  position 
new  and  increaaed  responsibilities.  Those  who  bad  given 
them  new  powers  loosed  for  an  advantage  in  haviiiga 
specially  edvcated  body  of  men  to  perform  certain  duiiet. 
and  it  was  for  them  to  qualify  themselves  for  tlie  enlarged 
sphere  opened  to  them.  No  mere  curriculum  of  college 
in&trui^^ion  could  impart  that  sort  of  intelle^ual  cultiva- 
tion and  tone  of  thought  that  places  a  man  above  \\\c 
category  of  tradesmen,  bvit  they  must  qualify  themselvL-^ 
bv  closer  mental  trainintj  for  that  higher  social  position 
which  it  would  be  their  own  fault  if  tnev  did  not  (H-fufw 
In  speaking  of  systematic  study.  Mr.  Brady  said  1'. 
in  after  life  that  the  man  who  had  done  his  vtemenlarj 
work  well,  systematically  reaped  its  full  adv.-intage ;  for 
he  had  ready  a  framework  more  or  less  elaborate  ta 
which  each  new  truth  finds  a  natural  place.  The  amount 
of  detail  a  student  could  impart  to  his  work  was,  no 
doubt,  partly  dependent  on  the  opportunities  at  Ms  dto- 
posal  and  the  bent  of  his  ttental  powers,  but  its  accoflCT 
and  osefulnesB  depend  on  conditions  entirdy  witUn  hH 
own  command,  and  the  first  in  importance  was  sjrsten, 
or  regularity  in  the  attend.mce  of  leAures,  demmistra- 
tions.  and  laboratory  praClIce.  Each  step  in  scientific 
know  ledge  is  dependent  upon  the  one  that  precedes  it, 
and  bears  an  equally  closc  relation  to  that  which  fol- 
lows. To  miss  a  single  lecture  in  a  course  coi)sij,tin^ 
of  a  hundred  seemed  a  tiiflin;^  matter,  but  the  real  lo'^* 
could  not  be  mcasored  bv  mere  numerical  proportion. 
It  mii^lit  easiU'  h.appen  that  an  acquaintance  with  a 
principle  expounded  in  the  neglected  discourse  is  essen- 
tial to  the  proper  comprehension  of  many  that  follow. 
A  nerni.<in  author,  Richter,  speaking  of  this  sort  of  steady 
persistence  in  following  OM  a  wdl'^vlaed  course  M 
education,  concluded  a  pan^rapfa  by  saying  ihat^ 
"  Regularity  is  notty,  unity  is  Qod-like;  only  the  OnOil 
changeable.** 
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The  maker  then  impicsicd  upon  the  students  the  neces- 
sity of  oeln{  tkonuA,  not  to  be  content  with  surface 
work,  not  to  ae«pt  the  appearance  for  the  reality,  the 

gilt  for  the  gold.  In  teaming  a  principle,  they  must  strive 
to  know  the  phenomena  from  which  it  has  been  deduced; 
in  the  .icquirt-nu-nt  of  lAi'ks.  they  must  seek  to  .issociati.- 
them  with  the  laws  by  tliey  are  txpLiincd.  It  could 

not  be  too  often  rejH-.^ti-  l  tl  it  there  is  no  royal  road  to 
knowlcc3g<>  ;  .itnl  the  many  tempting  bye-ways  that  diverge 
from  the  ;-lr.ii;;lit  course  cjreen,  sunny,  and  seductAe 
that  promise  to  lead  to  the  same  goal,  soon  sho%v,  though 
winding  and  deceptive,  and  not  easily  traced,  that  to 
V  hatever  end  they  do  lead  it  is  not  the  one  desired.  You 
may  know  them  only  by  one  faft— they  always  tend,  just 
a  little,  downwards.  The  right  road  is  ttp>hill — rough 
near  Its  outset,  and  marred  by  obitaclei  that  at  a  little 
dtfttaoce  looli  fonnidable.  These  aie  surmounted  by  toil 
and  perteFerance,  but  the  aehlevement  brings  new  spirit 
into  the  work,  the  bye-wi^  lose  their  fascination,  and 
new  difficulties  are  sought  rather  than  avoided.  The 
condition  in  'Ahith  the  drudgery  of  the  onset  becomes  .1 
labour  of  love  i..  .itt.iln.ihle  by  all;  and  until  it  is  attained 
Sv  ientilic  progress  is  li:ird  and  uncertain.  Mr.  I'rady  then 
gavr  smne  useful  advice  on  recreation,  culiisLitm;;  a 
taste  for  laerAture  and  general  ■vi.ieiKe.  &c.,and  tloied  a 
most  instructive  and  pr.nflical  address  by  referring  to  the 
lilslory  of  William  Allen,  F.R.S.,  the  first  president  of 
tbc  Pharmaceutical  Society,  whose  youth  gave  him  no 
special  a^antages,  but  who  had  to  work  his  way  to  suc- 
ceeding positions  of  increased  responsibilities  in  that 
well'known  pharmacy  at  Plough-court  with  which  his 
name  is  iosepafahly  connedked,  and  who,  by  diligence, 
devotion,  and  camestnesit  became  the  m^n  of  science 
whose  memoirs  on  carbon,  on  carbonic  acid,  and  on  respi  - 
ration,  were  amongst  the  finest  researches  of  their  day— 
who  became  the  friend  and  associate  of  Davy,  Wollaston, 
Berzelius,  De  Luc,  and  others  of  that  noble  fraternity  o( 
chi-rni^ts  and  ph> ist^;,— the  brilliant  -ml  f.i^c:ii.itin<,' 
lecturer  on  ciicnii«ry  at  Guy's  Hospital  ai:J  the  Uuyal 
Institution, — and  the  philanthropist  labouring  hand  in 
hand  with  Clarkson,  UrouKh.im,  Wilbcrforce,  and  the 
n  St  nf  th.at  i!c\'oted  li.ir.d,  tu  -.vli  iin  ei\  ilin'ition  owes  the 
suppression  of  the  slave  trade,  the  amelioration  of  a 
bai^arous  penal  codc,  and  the  initiatoiy  Steps  in  the  apreaul 
of  edt:cfltion. 
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Pahis,  Oct.  14,  1868. 

AcASBitir  «»  SctiaCB*:— RjrdrMkt  ol  HyidrKSibont  (Styrotenic 
aeries). —Valumctric  DetcrminaiUm  of  2mic.— CMorowilphurie 
Ether.— AAion  of  2iiK  Kthyl  m  fiichkiriiMtad  AGatal.;-BicUari- 
Mted  JUd«lii^~'ColOBntian  of  Pctoiide  of  Nitngt** 

French  citemista'  minds  have  been  so  fertile  lately  that 
my  communications  for  some  time  will  be  fittle  more  than 

abstraif\s  of  the  Cowi^/fi  Rtndus.  The  following  memoirs 
were  brought  forward  on  the  loth  of  August: — "Deter- 
mination of  the  Number  and  tl'.e  l.awF.  of  the  Variation  of 
Co-elTieieiUsof  Elasticity  for  Solid  I  leterogeneous  Bodies." 
by  M.  dosiewski ;  "On  the  lUdndes  of  Hydrocarbons 
(biyrolcnic  series),"  by  M.  Berihelot ;  "  Culouied  Reaiiions 
of  Aniline,  uf  l':,eudo-toUiiJine.  and  of  Tohiidme,''  by  M. 
Rosenstiehl ;  "t>n  tbc  State  of  Salts  in  bolutions,"  byM. 
Mebay. 

M.  Berthelot  commences  his  memoir  with  the  analytical 
proof  that  ethylbenzol  is  hydride  of  styrolenc,  in  confirma- 
tion of  the  results  already  obtained  by  synthesis.  AAion 
of  heat  on  ethylbenzol.  The  vapour  of  this  compound 
madk  to  MS«  through  a  porcelain  tube  heated  to  moderate 
redness  is  nearly  totally  decomposed;  the  most  abtrndant 
pirodoA  of  the  rcadiion  being  styrolenc — 

Its  lbm»ttoD  in  great  qnmti^  i«  cliatadkeciatlc  of  ct^l* 


benzol,  and  distinguishes  this  from  xylene  or  dimethyl- 
benzol,  the  iaomenc  hydrocarbon.  Althon^  hi  smaller  pro- 
portion, bensolis  formed  simnttaneonsly  with  styrolene— 
Ci3K4(C4H6)-CiaK6+CiH4.  These  are  the  most  abon* 

dant,  and  to  some  extent  tne  normal  produds  of  the  decora- 
position  of  ethylbenzol  ;  but,  as  in  mo-^t  organic  reactions, 
;>ctondary  ]>roduCi*  are  formed.  Among  the  second- 
ary produdls  is  toluine,  or  methylben/ol  Ci^H.s,  or 
CjiH/CiH^i.  The  proportion  of  this  body  formed  in 
M,  Herthcloi's  experiments  anioiinted  to  about  one-third 
that  01  the  styrolenc.  Naphthaline,  CjoHg,  and  liydride  of 
naphthaline,  CjoHio,  were  also  deteded.  The  ai'iion  of  .i 
red  heat  transforms  then  a  small  portion  of  ethylbenzol. 
into  dimcthylbenzol  by  a  sort  of  molecular  transposition, 
which  results  from  the  metamorphosis  of  an  ethj^enic 
residue  decomposed  into  two  more  stable  methylenic 
residues.  CitH4{C4H«)  -  CMH4  rC>H,(C,H4)j . 

The  ffirmation  of  styrolene  hy  the  humid  mttliod  is 
effe^ed  by  aid  of  the  etherf  which  is  prepared  by  reading 
upon  boiling  ethylbenzol  with  bromine  vapour.  To  trans- 
form this  ether  into  styrolene.  it  is  only  necSSSaty  tO 
rcmu\c  tl'.c  ckiiients  of  tl»c  hydrobromic  acid — 
C.jH^rC^H^tHBr);  - HBr  =  CwH4(C4H4). 

When  the  ether  is  made  to  at  i8u'  upon  alkaline 
acetates  or  beosoates,  a  small  quantity  of  styrolene  (also 
metastyrolene)  is  formed,  while  styrolacetic  and  benzole 

ethers  are  the  principal  produAs— 

C,aH4[C4H4(HBr)l  +  C4H3Na04-C„H4(C4H4)-|. 

C^H.O,^  NaBr. 
This  secondary  reaktiim  wl-.icli  furnishe<;  tlie  hydrocarbon, 
M.  Berthelot  remarks,  he  has  observed  for  a  long  time, 
is  produced  upon  nearly  all  hydrochloric  and  hydrobromic 
ethers  of  true  alcohols.  Styrolene  appears  again  as  a 
secondary  produd,  and  together  with  ethylbenzol,  in  the 
rcaftion  of  sodium  on  styrolhydrobromic  ether — 

zCt^lUiCiU^Br)  +  Na,  =  CH^fC^H,)  }  C„n4(C4n6) 

-t-  jNaltr, 

But  it  is  the  rea<flion  of  an  atjucuus  soUiiion  of  potash 
upon  this  ether  at  j8o  v,  hich  furnishes  the  largest  amoimt 
of  styrolrnc.  In  this  reaction  the  hydrocarbon  is  changed 
fust,  under  the  iu'luence  of  lieat  and  the  alkali,  into  tneta- 
styrolene.  In  distilling  the  hydrocari>on  produced,  one 
obtains  above  300°  a  mixture  of  styrolene  regenerated  from 
its  polymer,  and  an  oxygenated  body  (probably  styrolenic 
ether,  CjiHibOj).  By  redistilhltton,  styrolene  with  all 
its  (Jiaraders  is  obtained. 

On  the  17th  of  August,  M.  Nicktts  communicated  a 
memoir  " On  Manganoso-Manganic  Fluoride";  M. Renard, 
a  memoir  "  On  the  Volumetric  Detennlnatioo  of  Zinc/' 
The  following  were  also  brought  forward  at  this  meeting  :— 
«*0n  Chlorosulphuric  Ether,"  by  M.  de  Purgold;  •*0« 
the  Conden>;ed  Ureas,"  by  M.  Schiff  (second  memoir) ; 
"Action  of  ZiacEthyl  on  Uichlctrinated  Acctal,"  by 
M.  Paterno;  "On  Bichlurinated  Aldehyd,"  by  M.  Paterno. 

M.  Renard's  volumetric  process  of  determining  ^inc 
depends  upon  the  following'  reactions : —When  in  a  deter- 
minate quantity  of  a  solution  of  yellow  pnissiato  of 
potash  the  solution  of  a  zinc  salt  is  added,  the  whole  of 
the  zinc  is  precipitated  as  double  ferrocyanidc  of  zinc  and 
iron,  completely  insoluble  in  ammoniacal  water.  By 
determining  with  the  aid  of  permanganate  of  potash  the 
excess  of  prussiate  of  potash  employed,  the  amount  of 
zinc  is  obtained  1^  calculation.  To  assay  a  mineral,  one 
or  two  grammes  are  dissolved  in  aqua  re^ia,  amnionia 
added,  the  solation  filtend  from  the  precipitate,  and  the 
latter  washed.  To  the  61tered  part,  25  c.c.  of  a  sdtntion 
qI  ferrocy,inide  of  potassium  (150  grammes  to  the  litre) 
arc  added  ;  the  fiolution  is  made  up  to  250  c.c,  filtered, 
100  c.c.  uf  the  filtrate  are  measured  into  a  glass  vessel, 
and  neutralised  with  pure  hydrochloric  acid  free  froni 
chlorine  and  sulphurous  acid.  Afterwards  the  solution  is 
rendered  Btronf;ly  acid  with  about  30  cc.  of  this  same 
acid,  and  titrated  permanganate  solution  added  until  the 
wlM>le  of  the  yellow  prussiate  is  transformed  into  red 
pmsiiatc.  By  c«fcnlatloa  the  amoimt  of  tia^  contained 
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in  the  mineral  Is  arrivc  J  at.  None  of  iV.e  niet.ils  ' 
Commonly  present  in  nmierals,  such  as  iron,  alumina, 
manganese,  lead,  &c.,  influence  the  process.  Either  they 
arc  precipitated  by  the  ammonia,  or  in  the  case  of  others — 
lead,  for  instance,  the  oxide  of  which  i&  soluble  they 
are  not  precipitated  by  fcrrocyanidc  of  potassium. 
Copper  is  an  exception. 

\N'hcn  chloric  Clhcr  is  brought  in  contaifl  with  anhydrous 
sulphuric  acid  at  zero,  this  solid  gradually  liquefies. 
Heating  to  lOeP  causes  the  mixture  to  become  brown  and 
disengage  sutphurott*  add ;  bat  when  it  is  poured  drop  by 
drop  into  water  at  seto.  a  heavy  stratum  of  oil  is  formed, 
which,  washed  and  dried  upon  chloride  of  calcium,  is 
alreaily  deprived  of  the  unchanged  sul|>horic  acid  and 
chloric  ether.  This  oil  is  decomposed  by  distHlation  at 
the  ordinary  pressure,  a  little  above  loo".  In  the  vacuum 
it  p.isscs  over  almost  entirely  from  70'  to  110''.  A  slight 
oily  and  coloured  residue  remains,  'i'liu  ;;r'  .lU-r  |iiii  i:i.!> 
distils  between  70°  and  90".  After  sever.kl  rciiilicaiious, 
a  liquid  i<  obtair.L.l  winch  boils  in  vacuo  at  80'  to  82*. 
Analvsis  fjavc  numbers  cnrre«pondifif;  sufticiently  closely 
with  the  formula  Cjll  jClSO  .  11  is  substance  is  then  the 
result  of  the  addition  of  el  l  l  ic  nher  to  anhydrous  sulphu- 
ric acid.  The  body  decomposes  partially  at  each  distilla- 
tion, evolving  a  little  hydrochloric  acid,  and  the  residue 
becomes  thereby  enriched  in  free  sulphuric  acid.  The  oil 
is  nearly  insoluble  in  water ;  it  dissolve.s  in  hot  water, 
decomposing  slightly.  Heated  with  water  in  a  sealed 
tube  to  100'°  it  ^ves  ordinary  ether,  a  little  chloric  ether, 
and  hydrochloric  acid,  while  the  whole  of  the  sulphur 
passes  into  the  state  of  sulphuric  acid.  With  alcohol  the 
same  readlion  is  produced,  but  the  alcohol  reproduces 
chloride  of  til.)!.  With  acetate  of  soda  in  concentrated 
nqueous  soluiion,  .icctate  of  ethyl,  sulphate  of  soda,  and 
ffi-e  acetic  acid  arc  produced.  Thef.e  various  reactions 
lead  to  one  of  the  three  following  i.*omeric  formulx  :— 
CbloroiMthioaic  aciiL   Chloride  of  isethionyl.  Chlorosiilphuric  cthrr- 

CjiT^isOjOii.    c,H^(OH)so,ci.     c.ii  osolci. 

M.  de  PurpjoUl  has  verified  the  third  hypothesis. 

Zinc f.li}  I  (iocs  not  ad  at  the  ordinary  temperature  on 
hichlorinated  acctal,  even  after  several  day's  contad;  but 
if  the  mixture  of  the  two  compounds  be  heated  to  140°  in 
a  Cbhobating  flask,  an  adion  is  manifest  by  the  rcgul.-ir 
evolution  of  gas,  and  as  a  residue  ether  mixed  with  oxide 
and  chloride  of  aine  ts  obtained.  Upon  passing  the  gas 
through  a  tube  surrounded  by  a  freetin|;  mixture,  and 
afterwards  into  bromine,  in  the  cooled  leceiver.  M.  Paterno 
co1le<!led  chloride  of  ethyl ;  thebromineabsorbed  a  portion 
of  gas  which  had  not  condensed.  The  bromine  thus 
obtained  boiled  between  130^  and  142°;  it  yielded  by 
analysis,  for  the  brcTii^nc.  numbers  intermediate'  bet^^■L-en 
thtise  required  by  tiicoiy  for  bromide  of  ethylerie  and 
l.ro:i.u!L-  of  propylene.  The  gases  not  absorbed  by 
bromine  were  considered  to  be  due  to  secondary  reaflions. 

M.  Licben  havinjj  demonstrate  !  that  by  the  ndion  of 
chlorine  on  hydrated  alcohol  the  cbionnatcd  derivatives 
of  acctal  were  formed,  explained  the  formation  of  chloral 
by  the  adion  of  chlorine  on  absolute  alcohol,  by  suppcKsIn  -^ 
first  the  formation  of  trichlortnated  acctal.  and  after'.',  ards  ' 
by  the  adton  of  hydrochloric  acid,  the  splitting  up  of  the 
trichlorioated  acctal  into  chloride  of  ethyl  and  trichlo- 
rinated  aldehyd  (chloral).  This  explanation  is  confirmed , 
on  the  one  aide  by  the  faft  observed  by  M.  Staa,  of  the 
cxistence  of  acetal  amon^  the  prodd^f  of  tha  adlion  of 
chlorine  on  .ilcohol ;  and  on  the  other  side,  by  the  decom- 
]nisit;i.n  til).;iTvoiI  1  v  M-  Wurtz  and  by  M.  neilvtLvn,  of 
acctal  111  LI  nt.-ict  with  .-j.-etn  acid,  into  ethylic  ac  t-t.nti.-  .Tnd 

aldehyd.  M.  P.-rti-rrio  prc;]-nsc-'J  to  hliil i-lI I  tht- vur  1  lion 
by  CNjicrimcnt  v{  I.iebcii'ji  "■■ijiposition,  t'v  studying 
the  traiisfuriiiritioii  ui  the  chlorinr.tctl  duriv  ntivi'.s  of  .icetal 
in  presence  of  .icids,  .ind  .it  tin;  s.inu'  tiniL-  prcp.nring 
by  this  means  the  thUirln.-itfd  dL-rivnlivcs  of  nUk-liyd 
that  have  no^  been  directly  obtained.  The  bichorinated 
acctal,  v.  hieh  is  easily  prepared  by  the  aAion  of  chlorine 
on  alcohol  at  8o%  was  chosen  for  the  experiments. 


M.  P.itcrno  submitted  this  blclilorinateJ  acetal  to  the 
action  of  sulphuric  acid,  and  thus  obtained  bichlorinated 
aldehyde,  GCljHGOH,  isoniLric  with  chloride  of  chlor- 
acctyl,  CCIH,COCI,   obtained    by    M.   Wurtz.  Thil 
readion  confirms  the  feuiiposiiion,  that  in  bitlilorinited 
acetal  the  two  atoms  of  chlorine  are  united  to  the  same 
atom  of  carbon,  analogous  to  that  observed  in  other 
chlorinated  produds  of  the  fatty  series.    The  following 
are  details  of  the  experiments  :—Tn  the  preparation  of  the, 
bichlorinatcd  aldehyd,  a  mixture  of  hichlorinated  aceul 
with  four  to  six  volumes  pf  Ofdioaty  sulphuric  acid,  was 
distilled}  the  distillation  is  moat  conveniently  made  with 
an  oil  bath  heated  to  130°.   The  distillate  requires sevcial 
rediticationa;  that  which  passes  over  between  88*  aad 
go"  is  pure  bichlorinatcd  aldehyd.    It  constitutes  a  toy 
mi. bile  liquid,  hea\ier  than  water,  in  which  it  is  snluMe; 
it  (llssi.)!vcs  ."il.so  in  aUohol  and  in  ether.    A  portion  of  ihii 
liijuid  prt  KL-rved  in  a  scaled  tube  .Hullcred  no  chan^f  ;  but 
aiioil^er  portion,  preserved  in  stoppered  flasks,  bctaMc 
thick,  and  fm.illy  .-.ssumed  the  form  of  a  white  aroorphou» 
solid.      This   moditication    of    bichlorin.itcd  aldehyde, 
corresponding  probably  to  the  insoluble  cliloral,  heated  lu 
about  1 20%  distils  regenerating  liquid  bichlorinated  alde- 
hyd.   The  analytical  results  and  the  vapour  density  of 
the  produd  agreed  with  the  requirements  uf  the  formula, 
GjHiCliO.    These  experiments  were  made  in  the  labors 
tory  of  the  University  of  Palermo,  under  the  direction  of 
M.  Canni/zaro,  and  will  be  continued,  ' 
The  only  paper  of  chemical  intcreet  preieoted  at  the 
meeting  on  the  24th  of  August  was  a  note  "On  the 
Colouration  of  Peroxide  of  MitrO^n,"  by  M.  Salet. 

The  vapour  of  peroxide  of  nitrogen  (hyponitric  acid) 
presents  soir.e  remarkable  peculiai ilies.  Its  density 
decreases  rapidly  up  to  43" ;  then  this  decrease  becomes 
less  noticeable,  and  at  150'  is  ml.  M  the  same  tiir.c  ihs 
vapour  assumes  a  deepc.-  and  deeper  tint.  M.  Wurt: 
supposes  that  the  nudetule  of  peroxide  of  nitrogen  at  - 
low  temper.nture  contains  NaO^  =  2  volumes,  and  ibii 
when  heated  it  is  i;r.-.dually  dissociated  inti)  two  molecules 
of  NOj,  occupying  each  two  volumes.  M.  Salet  state* 
the  following  hypothesis  : — "  Since  the  peroxide  of 
nitro|pen  it  Cfllourl'css  at  a  temperature  at  which  its  vapour 
density  corresponds  truly  to  the  formula  UtO^,  Mi  lance 
it  becomes  coloured  in  proportion  as  the  temperature  St 
which  the  molecular  condensation  corresponds  t&  the 
formula  NOa  i«  appraached,  let  ns  fnppoee  that  N1O4  it 
colourleat  and  that  NO«  is  colourea.^'  M.  Salet  hat 
vefififed  this  hypothetit  cxperimemalty. 
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Xylolsulphurom  Add  and  Deiivativea  of  BcnsoL— 

K.  Lindow  and  R.  Otto.     Xylol,  of  the  boiling  peiat 

139" — 141*  C,  obtained   by  fraAtonal    distillation  ef 

Liial-tar  oil,  was  converted  into  sulphoxylolic  chloride  and 
then  by  means  of  sodium  .imal^jam  into  xylolsulphuroQs 
aeid.  Tile  latter  thus  ohtamed  is  a  slightly  vctiov. 
I'.eaily  odourless  oil,  soluble  in  ether,  benzol,  and  aicolioi, 
insoluble  in  boiliiii;  \\  ater.  Wlien  exposed  to  air  it  is 
t;radiially  oxidised  to  xylolsulphuric  acid.  The  adiw 
of  cidorine  u]^oll  x> Kdsulphvroos  add  ic  KpfcseMed  by 
the  following  equation  :  — 

esHwSGa  +  2CI      HCl  +  CsH^^O,[ 
^T ascent  hydrogen  converta  it  into  xylilic  sulphydfatc^- 
€tH,o80«  +  4H     aHsO  -f 

Fusing  potassic  hydrate  decomposes  it  witboot  Ibe  knUr 
tion  or  any  by-prodnft  into  sulphurous  acid  and  xylol ^' 

€«H,KaSOi  +  KaHO  =  SKsiOi  -f  Gi^to- 
When  heated  with  water  in  a  scaled  tube  xyloltoffhatt 
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ICid  Aod  ttt)rxyt:^lic  disulphide.  CioHisS^O^,  are  formed. 
Iht  UAVtt  OWM  ttcatcd  with  eitic  and  sulphuric  acid 
it  re«diljr  tfoiilwmd  into  nriylic  suiphhydrate.  An 
deoholic  solution  of  xylotul^utOM  add  is  energetically 
aOed  upon  by  nitrona  add,  and  after  a  prolongad  (reat- 
BSent  the  solution  contains  nitrosulphoxylylic  acid. 

If  1  molecule  of  sulphoben/olic  amide  and  2  molecules 
df  potassi.  hydrate  aru  heated  together  to  tl:.-  fusion 
torripeT.iluro  of  the  Bmide,  r  violet  reaction  takes  place, 
the  product  ol'  which  the  adthof  BelievW  to  be  a  substi- 
tuted amiiJe  having  p.-ut  of  its  typical  hydrogen  fSpUted^ 
by  potassium.  Il  >s  suIjblL'  m  water,  and  on  addition  ol 
acids  the  original  sulphobcnzultc  amide  is  precipitated. 
On  heating  the  mixture  to  250°— 300=*  theMiude  isdecom- 
poted  into  sulphurous  acid  and  phenol : — 

^1®®*!  N  +  3KaHG  =  NH3  +  ^'"'jJ^J-  O 

^l7A'.u-hr.  Ch.  N.F.  iv.,  37), 

.Formation  of  Argentic  Peroxide  by  lOzOnC. — F. 
WdhlCr.  If  an  electric  eurreni  from  a  couple  of  cells  of 
btiHseH'S  batteJ-y.  the  positive  pole  <?f  which  consists  of  a 
lilvt!!  plale,  i«  ttude  to  passthfough  watef  atiduf  it^:!  ith 
sulphuric  add,  the  silver  becomes  covered  with  ■  black 
coating  of  amorphous  argentic  peroxide.  The  formation 
of  this  oddle  is'  due  to  ozone,  for  on  substituting  a 

eUiBiifli  iaH  Ibr  the  one  of  silver  the  imeil  of  osone  may 
at  ooca  lacocDised.  The  sane  phenomenon  takes 
place  if  inilead  of  addnlatad  water  a  eolution  of  sodic 
sulphate  is  used.  No  peroxide  is  fanned  in  a  solution  of 

Eotassic  nitrate ;  the  liquid  gets  filled  with  a  floccuient  light 
rown  precipitate  of  argentic  oxide.  In  a  solution  of 
potassic  ferrocyanide  tiic  silver  becomes  covered  with  a 
white  film  of  amorphous  arjjentic  ferrocyanide,  .-.ml  in  one 
of  potassic  dicbromate  with  a  reddish  black  film  of 
cryt^taOised  atfeiitie  dtonMtc^GMfjNffr  Nackr^  1866, 

Menaphtoxvlic  Acid  and  its  Derivatives.— A.  w. 

Hofmaofl*  The  reaAkm'bjr  '^••"^'^"■^ 
benzoic  add  from  anilbM  and  toloiHe  acid  from  toluidine 
he  has  made  use  of  for  the  pcpduaion  of  mcnaphtoxylic 
acid  (naphtalene-carboxyllc  acid)  from  naphtalene.  (Ann. 
Chem.  Pharm.,  cxlii.,  i2t.)  On  distiUing  the  primary 
naphtylaminic  oxalate  a  distillate  rich  in  nafiitylfiMrxnamide 

"«i  H  , 

and  on  treating  this  produA  with  chlorhydric  acid,  and 
distilling  in  a  current  of  steam,  the  nitrile  of  naphtalene- 
carboxylicacid  iscarried  over.  This  nitrile,  after  rc  crystal- 
lisation from  alcohol,  fuses  at  ^yp'  C,  and  boils  at  296  5' 
It  combines  with  ammonic  suiphhydrate,  forming  the 

crystalline  compound,  GuHsM^'      .  „^  .  l 

Naphtalene-carboxylic  anOde,  GioHy-GCNHi.  is  ob- 
tained by  dissolving  the  nitrila  in  akobolic  sodic  hydrate 
and  precipitating  with  water.  It  fuses  at  904'.  Napbtalene- 

carboxvlic  acid.  G, >H,.CO.GH. is  formed  byapiolooged 
treatment  of  the  nitrile  or  amide  with  aqueoos  SOdiC 
hydrate.ar.d  separated  by  precipitation  with  chlorhydric  acid 
It  fuses  at  160°,  is  sparingly  soluble  in  water,  more  readily 
in  hot  alcohol  The  chloride.  CoH^OCI,  which  is  ob- 
tained by  mixing  four  parts  of  the  amide  with  five  of 
phosphoric  chlonde,  gives  with  ammonia  the  amide  of 
tlieaadi  withaniUnatheanilid,e„H70.G6H..HN ;  with 
mi^^lnn"«  naphlaleno^arboxylnaphtylamlde— 

GnHyO.Ci  H.  NH. 
Theanhydride  of  naphtalenc  carbcxylic  acid,(CnH70)aO, 
is  obtained  by  heating  iht  c  hk-ndc  or  calcic  salt  to  140°. 
It  fuses  at  145',  is  insoluble  in  water,  sparingly  soluble  in 
alcohol,  readily  in  ether  and  in  benzol. 

The  author  concludes  by  remarking  that  the  ac  id  here 
described  is  most  probably  identical  with  the  naphtalcnc- 
carboxyHc  acid  of  V.  Mers  (Chemical  News,  No.  460, 
page  ijt).,—{Piimek.  CAm,  G<s.»  BerliBt  iBw,  JS)' 


N  4-  HsO  +  GO2 


Xcnol.— E.  Wroblevskv.  To  convert  xylol  iniw  xanoi 
(oxyxylol),  66Hj(6Hj)4tH0),  a  solution  of  potaisitf 
xyloUolpnate  is  mned  with  potassic  hydrate,  the  solutiow 
evaporated  to  drvneie,  and  the  dry  man  heated  to  300*  C 
for  one  hour.  Water  is  then  added  with  a  liule  chlorhy- 
dfic  acid  and  the  xenol  distilled  off  in  earrent  of  steam. 
Xenol  thu»  prepared  is  a  liquid,  boils  at  «I4'1*  (corr.),  is 
sparingly  .soluble  in  water,  readily  in  alcohol  and  ether. 
It  IS  readily  ncled  upon  hy  bromine,  being  converted  into 
tribromxcn'nl,  C  ,11  15i  .O.'a  yellow  tryslalline  body  fusing 
at  141°,  insoluble  in  water,  soUiblc  in  alcohol.  The  adion 
of  !<pdiun>  and  carbonic  anhydride  upon  xenol  gives  rise 
to  the  formatimt  of  xyletinic  acid,  CiHj  iOj.  This  acid 
when  re-crystallised  ffom  hot  water  is  obtaiucd  in  white 
cr>-stal8  which  fuse  at  153^  An  aqueous  solution  is 
coloured  violet  on  addition  of  ferric  chloride.  The  com- 
position of  its  baric  salt  is  (GgHgOtfiBa  +  H^O.  The 
properties  of  xyletinic  acid  distinguish  it  from  phloretmic 
acid,  and  lilcewise  from  its  two  other  isomers— tropaic  and 
melilotie  wnA.^[Zeitschr.  Ch.,  N.F.  iv..  232). 

Chloracetie  Acid.— N.  Fazukowitsch.  Chlorinated 
chloracetyle  is  most  readily  jwepared  by  passing  chlorine 
into  chloracetyle  containing  iodine.  Distillation  of  the 
raw  material  over  copper  renders  it  chemically  pure; 
boiling  point  106'  C.  On  mixing  chloracetylic  chloride 
with  an  equivalent  proportion  of  water,  the  whole  isCOD> 
verted  into  chloract  ii;:  ,^i  iJ.  Hv  the  .itTion  of  cblora* 
cetylic  chloride  up<>n  nre.i.  the  compound 

CH,'C.n,Cll)iN,(), 
is  formed.      The   chloraretic  tirea   is  acted  upon  by 
potassic   cyanide,   and   at:ionf;*t    the    products  of  this 
rea^ion  the  author  expels  to  find  Carbiiuiic  acid.— (/6*<f., 
N.F.  iv.,  334). 


CORRESPONDENCE. 

A  QUESTION  IN  THERM0TIC8. 

To  th*  Emar  vf  ih*  Chtmeal  Ntwt. 
Sir,.-"  Volta"  will  find  that  he  has  assumed,  without 
proof,  that  the  latent  heat  of  Steam  is  the  same  at  o^  C. 
as  it  is  at  100  C.  This  is  not  the  case.  AccordingU> 
Regnault  s  results,  the  latent  heat  of  Steam  at  o*  C.  is 
606  5,  instead  of  5  ?7.  There  is  a  further  error  in  taking 
•4805  for  the  specific  he.it  of  steam.  The  specific  heat  to 
be  employed  isthc  true  specific  lieat  vi/. ,  that  at  constant 
volume.  The  specific  hcnt  of  steam  at  constant  volume, 
referred  to  that  of  .in  equ.il  weight  of  water  as  unity,  is. 
0*369.  Using  this  number,  we  have  by  this  second  method 
oTcalcnUtion  for  the  total  quantity  of  heat  in  i  f-r.  of 
steam  at  too"  C,  36'9+6o6'5  -  f>4.V-1.  a  ''esult  sufhciently 
near  to  637. 

UiaprooaUe  that  the  specihc  heat  of  steam  between 
o"  C.  and  10^  C.  is  less  th.in  the  specific  heat  at  100'.; 
and  the  number  0^369  was  obtained  by  Regnault  at  tem- 
peratures above  io6*  C.  It  is  obvious  that  if  we  possess 
a  sufficiently  accurate  determination  of  the  latent  heat  of 
steam  at  o»  C.,  this  method  will  enaUens  to  cakolate  the 
specific  heat  between  o*  and  ivf  C,  from  that  at  loo*  C. 

~^  W.  MARiHAlx  Watts. 


MISCELLANEOUS. 

The  New  Parliament. — There  is  good  reason  to  hope 
that  Sdcnce  will  be  well  represented  in  the  new  Parlia- 
ment, for  aone  of  oar  most  eminent  chemists  and  physi- 
cists at«  in  the  field.  Amongst  them  we  may  mcnuon 
Dr  J.  II.  Gladstone,  F.R.S.,  who  is  working  hard  to 
secure  a  seat  for  the  dty  of  York ;  Dr.  Lyon  Playfair.F.RS. 
and  Dr.Kichardson,  F.R.S.arccandidatesfcrtheUmvmity 
of  EdinJjuxgh  :  whik  Mr.  J.  .Lowthian  Bdl 
aq^og  to  a  ic^  for  0«fw»ck  \  Alfred  Smee,  F.K.Sh,  in- 
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Rochester;  Sir  John  Lubbock, Hart. ,  l-'.K.S., for  West  Kent; 
and  Colonel  Sykes,  F.R.S..  a^jaina  candidate  for  Aberdeen. 
\Ve  atodiously  avoid  political  and  party  questions  in  this 
journal,  but  we  cordially  wish  these  eminent  candidates 
wiceeM,  because  the  f^at  question  of  technical  educa- 
tion, which  has  been  so  freely  discussed  ia  our  columns, 
it  Ukdy  lo  tcceive  the  serious  consideration  of  the  reformed 
{Ntfliament,  and  the  greater  the  oamber  of  scientific  repre- 
sentatives, the  more  likely  are  we  to  have  this  momeo- 
tons  saljeift  brought  lo  a  satisfaAory  issue. 


r  CniMtCAL  Niv*, 

I     Oft.  If,.  IMS. 
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Arthiiei  Jet  Sittnea, 
July  ij,  isf'S. 

\V  SitMiMS  antl  IIalskc,  "An  Itnprtivcil  Apparatus  U't  Mrar-virinj; 
the  J-'k>w  of  Akubolic  Liquid*  and  for  lodicalins  tlus  ^Mniity  u( 
"    "  ■  •  therein." 


UMttin  tU  U  Sot  Mi  MuilriilU  Jr  Uuiliimu. 
Ariil.  i^- 

J.  KoLD,  "  Racarchcs  on  Ckloridc  of  Lime,  serving  as  an  Intro- 
«fu<!\ton  to  a  Mcnoir  on  the  Use  of  that  Subalaace  for  Blcacync 

Fabrics." 

May,  r^-Ti. 

A.  Sciir.l"lit«-Ki.sTNi  «,  "  Kcitarchos  "n  ilic  Combuslion  o(  Coal."' 
Wtssa,  "  Report  on  h.  Uurnat't  UuilditiR  Itoir^  for  Uiri!!>."  Sai>i:- 
SBISN,  "On  a  new  Water  NVhce!."'  J.  Sim.i  kim),  "  Report  on  J. 
DellfBs' Paper  on  the  Re^Mlt^  of  ihc  Cultivation  of  Cotton  in  AlRiTia." 
A.  ScHf  UKta  Kl.sTsm.  ■'  lli'l-  rit.!!  Note  nil  the  .Mcthnd.i  employed 
fear  obtai nine  Sulphur  from  Snda  Waile."  "  Kctumc  of  the  Author'* 
Memoir  on  the  Comboition  of  Coal."  "  Mtmoir  oa  lb*  Compoaitioii ol 
Uw  Gaaeou*  Products  of  Steam  Boiler  FDmaGca."  I.  Kotm,  "  Ob  the 
Use  «f  the  Yolk  of  Bm  for  the  Prepsntisa  of  CbocolMe  and  for  the 
UamiCiftsfe  of  an  Arikte  of  Pood." 

SMptemeet. 
May.iWS. 

M.  P*«*r-jAVAL,  '■  Notr  on  a  Meth-.i!  of  F.ic;iit!itiof  the  PlOcriw  of 
PrtatiBC  Calico  nith  Aniline  ilUck  CIA  f  ,  WaiaS,  "An  Im- 
MOVodDrc  Bcd(."  F.  Uuroi;KC,  "  Un  "  Nimritf  "and  "Binun,"  Twv 
Now  Colouring  MatMnfrooi  Algsita."  Covriia,  "On  the  Prepara- 
tion ai  AniUna  and  TduMrne  Red  wtlhwi  Uie  Use  of  Aiacnle 
Acid."  H.  X«KMLtH,"On  the  Colouring  MattaroxUaAcdfrett  Saga 
Bsi*.- 

June,  iSfiP. 

C.  Oouri  I  f°<.M  I  IM . '  On  M.  r,-,r.-)i  J;.\.aI'  .  Mclhodof  PaciUtMing 
the  Pracau  of  I'nnlinc  Calico  with  Aniline  Ulack." 

CoM^Irt  RtH4»t, 

Julyi?,  iHW. 

BERTHi'tnT,  "On  the  Traiiiformatiun  of  MarUt  Cm  into  more 
conrien-^rd  Carhiifcf  "  C.  LoRV,  "A  Method  of  Estimating  Cartenic 
Acid  in  Bi>.arb,inale^an<lin  Watcc."  V.  dc  LtfTHBS*  "On  liwColOBf 
ing  Matters  derived  from  Orcine. " 

P.  DBSAINS,  "  Researchea  on  the  Objure  Calorific  Rav«  ftf  the 
SpcOrUW."  Taeirri,  "  On  the  Development  of  M.ifjnctinm  tn  Iinlus.  - 
lion  in  Steel  Uars."  A.  Bonii^itRS.  "  On  a  Remarkable  Caae  of  the 
Ttamport  of  Metals  bjr  Atmospheric  EleAricity."  BsaTMIlc;.  "  On 
the  Hydride*  of  the  CarWden  of  {{ydroeen.  Styrolene  Series.  Pitt  1." 
A.  Di'^CAur'i.  "  On  the  Double  Cyanides  awUngous  lo  Uw  Ptm- 
cvanidrn  and  I  cnic) aniHcs. '  ^ .  I.i  i ok t, "SomeaovOksemUHnSOS 
tne  Colouring  Matters  of  Pettian  Dcrrici." 

Aogvst  in,  t8Et. 

CaSVatt'L.  "  Report  to  the  Minister  of  Public  InatruAionon  the 
Coarse  of  Lectures  on  Applied  Orcanic  Chemistry  delivered  at  the 
Mustlim  of  Natural  lliotory  during  the  year  iNA?."  A.  Skcciii.  "  On 
Stellar  Spectra."  Tohulli,  "An  Improved  MciiuhI  of  .M.'inu!,ii<:tuiin^ 
Large  Blocks  of  Ice."  Ufkthelot,  "  On  the  Hydrides  of  ihc  Carbides 
of  Hydrogen.  Styrolene  Scries.  I'art  It.  (Conclusion)."  A.  Kosen- 
aTlBHL,  "On  ibe  Delcdiiun  of  .Aniline,  Pscudo-inluidinc,  and  Tolui- 
MaaaY.  "  On  the  Condition  of  Salt*  in  Solutions." 


AhmUh  4tr  Chtmie  und  fhartiuteie. 
Augnsi,  IMS. 

C.  STALMAmi,  "Retearchei  on  aeme  Saht  of  KaleraT  am!  Arti- 
ficial Valeric  Acid."  M.  Tin  iLM  iiL,  "On  Methintrisulphonit  Acid, 
the  First  Term  of  a  new  Seric  .  iH  Acids.'  1-.  Ii.br.  "  On  Amyknc- 
disulphinic  Acid."  T.  Wu.m  and  C.  Wiwhin,  "  Eir''rimcnts  niih 
Pbosrcne  and  Pbosgnls  BtlMr."  "Ontba  AAion  ol  Aniline  on 
Chloro-cartMMic  fitlwt;"  I.  Onoaad  O.  HOsua,  "On  Mercary- 


Naphthyl.  and  on  some  Derivative*  of  Naphthaline."  R.Orro, '  .Sole 
on  the  KeduCtii'n  of  HyiMaolphuric  Acid  to  Sulpburoos  Acid  b; 
.Naiicent  Hydro^'cn."  W.  HEiNTi,  "On  the  Constitution  nf  Dirly 
colic  Acid,  and  on  a  new  Method  of  forminc  niKScltc  Ether  ' 
C.  SctH-OKLEMMER,  "Contributions  to  thr  Kn.-,Klcd|{e  uf  the  HyJt  • 
carbons  of  the  Series  CnH  ,n-fl.".  "  On  tbc  tapryiic  Alcohol  obuiaad 
from  Castor  Oil."  O.  Hsssa, "  Contributions  to  iho  Cbearisin  of  tha 
Quitrinc  Bases."  B.  von  Goattr>BBSAmx, "  On  tbe  Sralbais  sTOO 
of  Gnaiacaai  Resin." 

Journal  fiir  PnAUukt  Ctonir. 
July.  iSM. 

J.  L.  W.  Tiit-DtCRUM.  "  Chemical  Rescarchca  on  the  Coloiirinf 
Matim  of  Urine:  On  Uromelanine,  a  Decompo«ition-ProduA  o( 
UrtKhiiiim-.  '  \  .  Ri-ICHAKOT,  "  On  Mcrcurialine.  an  Alkaloid  obtained 
from  Mttiuiiulu  naaiM."  r.  voh  Kousll,  "On  the  DeicfiioB  ct 
Nickel  and  Cobalt  la  Ores,  and  on  a  Spcciawa  «( Chatbi«ile  fesa 
Andieaabarg  ia  Harts." 

JTalMfoifr  la  Soci'l^  CitimiimtitPiirtt. 

August.  IMS. 

It.  ToLLtss  and  R.  Wtaita,  "  On  Formiate  of  Allyl."  T.  L.  Pair- 
si'N,  "  On  the  Analysis  of  a  Biliary  Caieulut,  and  on  the  Preparatioa 

of  Hilncrdinc."  Chevalki,  "On  Ihc  Ejtimation  of  Cailx>nil»  i« 
Aqueous  Solutions."  P.  P.  DtiiEFaiR,  "  Experimental  Kt scare he»  <?<i 
Ihc  Use  of  Potas.h  Salts  in  Apriculture  made  dnrinc  the  year  i^^.' 
A.  Sciir.l  KMi-KrSTNKR,  "  KeNcarche*  on  the  Combustion  of  Coal." 
A.  ScHcrRKR. Kestncr  and  C.  MkVMiea,  "Analysis  of  tbe  Gases 
prtMluced  during  the  Combustion  of  Coal  frtun  Saarbruck."  E.  Bava« 
r.oiN.  "On  the  Identity  of  Dimethyl  with  llvdiide  of  Ethyltas. 
II.  ItAtiiiiisv,  "  On  the  Prcraration  of  Campholic  Acid." 


NOTES  AND  QUERIES. 


Lubrtcatlna  Oils.— A  cwicspondent  would  be  Clad  to  lawn  of  tks 
est  work  cm  iSe  MMnoMltHe  or  reSningof  tobficattac  e<la> 

ait  or  itac  to  Cs  an  india-inbhct 
gbM  ttUOt  I 


any  accoont  of  ibsss 


best  I 

Cement  Required.— A 
» a:»ln r  to  cast  ij  jn.    Cement  i  _ 
Supcrl.cauH  Mc;irn     A.  \S  .  WlLSON. 

Vegetable   Kibrc— .\  c  irrc^pondcnt   is  particularly  aniioui  to 

firoiurr.— ..i:r; 'r  r.|  .,  \  <  ,;<-ij|.li.  fibre  of  great  foughnrrs  and  o(  g«xiJ 
enfjtli    L.,ri  .      :        :  fi-riiard  •.pvcimcns  >— W.  W.  Roi  krti. 

Salt  of  Manganese— Whit  formula  doe*  Rammelsberg  sicrte 
to  tbe  red  salt  of  manganese,  cyaisaftni  and  Mlasail 
the  CiikMicAL  News,  vol.  (v.,  page  SOt,  and  iKiesani 
researches  exist  in  English.— Mn. 

Phosphoric  Acid.— A  pood  method  of  separitinR  phosphoric  acid 
from  banes  consiMii  in  dis^idvini;  the  ^ub%tance  to  he  analvsed  t«  a 
small  quantity  of  ni'.n..  ai  d,  and  addin;;  to  thu  M'lulion  hr-.t  nltateof 
silver,  then  carbamate  of  silver,  and  ucil  hliakinK.  All  the  ph(>^ibonc 
acid  then  combine*  with  tbe  oxide  of  silver  and  ia  ptecipilUadi 
whilst  the  bases  remain  in  anlutian  and  may  be  freed  iMn  tbe  escsss 
of  tiilver  by  means  uf  hydrochloric  acid.  -F.  Wuhlsr. 

Fire- Proof  Dresses.— Some  years  ago.  at  the  rvquol  nftheQoeca. 

Dr.  (iraham.  the  ptoscnt  Master  of  the  Mint,  cau^i^ii  a  sciiesolcxprri- 
nunt:,  to  be  instituttd  by  Dr.  Vcrsmann.  the  result  of  hich  led  to  the 
rcf;ularuse  of  a  tunK-  latc  of  !,oda  in  the  Koyal  laundiy  lo  rcn  J<-r  ladicV 
wearing  apparel  firc-pruof.  Dr.  VoTsmann  published  a  pamphlet  m 
ihi«  skib)ect,  glvini;  full  inttmAioBS  aa  lo  the  use  and  application  o( 
llic  ;il>nve-n.im(  d  article  (the  tuncstalc  of  snda),  and  it  is  likch  that 
your  cortcspor.dcrii,  Philip  Sankey,  can  ohtair.  all  t.'-.c  particular*  !i"«n 
Dr.  Vcrsmann.  Tunntatcof  soda,  fit  (or  this  piupe*c,  i»  to  be  bad 
Gboaplycnoagb.N^imuwiwiibera«iBaBlJ 
beauty  or  colnata  tteieot^Or.  A.  A, 


I  liM  laui«ik  ant  it^fims  lla 


TO  CORRESPONDENTS. 


7.  K.  IlViVft/.— The  Cnmpitt  Rendui  are  puMlshed  weeUy  by 
Gauthier  Villari,  (.Inai  des  .Auftiistlns,  55,  Paris. 

CA#»i!.  11;  -  C  hlu(li)dric  acid  is  the  same  as  hydrochloric  a<.id.  Oleic 
acid  can  b«  purchased  at  an  opctatitre  vhcmiai's.  Najihibalcae  yciki*, 
known  aho  as  Maacbeslcr  yellow,  ia  made  by  Robcits»  Dale,  aad  Coh, 
Msnchesler. 

AVxii ion, /yroArri.—Maair  attempts  were  made  to  astcHain  tts 

rcl.iti.4i  lictuccn  the  light  omitted  by  the  parlumcnury  staodsii 

hLKrm  candle  and  that  given  by  the  iu«  Ntanilir  l  'r  .  n!?ri  in 

No.  450  of  the  ClIEMICAI.   NlWN  ;    but  the  vanatli  :  ,    III    III,    .ji  dic 

liKht  Were  found  lo  be  so  Rreat  umier  dithrcnt  circuinUAncta  that  lu 
aatisfaAory  data  could  be  obtained,  and  it  woa  therefore  thought  bctici 
give  ot  no  results  at  all,  b;it  tn  leave  this  comparison  to  persons  wto 
were  in  the  daily  habit  of  using  the  standard  candle  and  might  be 

Hupj  nscd  to  knuw  the  best  way  to  get  a  uniform  light  from  it. 

Cum m MM iVdf I o»i  havtbrtn  rtctUcl  from  Mtssr».  Broote,  Simpson, 
MdSniller:  Dr.  Adrian! ;  Dr.  J.  ll.  GUdst  nr.  I-  R.S  :  D.  hVrbcj. 
F.R.5. ;  Dr.  P.  C.  Calvert,  F.C.S  ;  Mci^n.,  Ki  bcrls,  Date,  and  Co.; 
Dr.  R.  A.  Smith,  P  R  S.;  J.  K.  Wrishl .  Robinson.  Brolhtis.  T.  J, 
r.lunt  ;  I.,  liird;  W.  L.  Lewis.  C.  C.  Walkins ;  J.  Kcnyon.  J.  T. 
Buchanan  (with  enclosurei.  .MaclathUn  and  Stewart  l» :lh ciicloaMttl 
Ludwig  Mond  (with  enclosure* ;  R.  Wannrton  'uish  tnclojare):  OiK 

Kodardi  Dr.  T,  W(i«d  V,  IibU  i  S,  W.  {licii ;  and  Ur.  Wattb 
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ON  SOME  POINTS  IN  CHEMICAL  GEOLOGY. 
By  OAVID  FORBES,  F.R.S.,  fte. 

IV. 

Thf  Co'i$f!lul!<y>i  0/  ihe  Inlerior  nf  the  Eiirth. — 
Although  \vc  are  naturally  prccladud  from  direaly 
investigating  more  than  liio  intre  external  contour  uT 
the  glooe  which  we  inhabit,  the  nature  of  its  interior  tmist 
ever  be  of  the  highest  interest  and  import ancc  in  chemical 
geology,  since  whatever  be  the  hypothesis  as  to  its  com- 
position and  charaAer  which  is  accepted  by  the  chemist 
or  geologist,  it  cannot  fail  to  iafluence  greatly  the  general 
tenonr  oThis  reaionings  as  »  whole. 

The  lone  and  widely  received  dodrlne,  that  the  Interior 
of  the  earth  is  sliU  in  a  state  of  molten  liouidity,  is  a 
deduAion  from  the  numerous  data  colleded  by  an  ex- 
'tended  Stisdy  of  ih.i.-  var;m:K  tL-rrcstrial  pheDOmeiiai  Which 
form  the  Milijcc"*.  of  gt:ulo5;ica;  uitjuiry. 

The  diicct  evidence  afforded  by  the  frequent  and  great 
outbursts  of  molten  tavji.  which  in  every  quarter  of  our 
globe  are  met  with,  bn  akMr;  tliniugh  the  surface  of  the 
land  and  disturbin:;  the  1  ni'.Jim  of  the  sea.  and  which 
moreover  present  in  all  pa-ts  of  the  world,  liowever 
distant  from  one  another,  the  same  (;t'neral  features  of 
minenl  tnd  chemical  composition,  could  not  but  lead  to 
the  vety  natural  inference  that  these  eruptions  must 
proCMd  from  some  vast  internal  accumulation  of  molten 
matter,  situated  at  comparatively  no  very  great  distance 
below  the  eurfaoe. 

Such  inquiries,  therefore,  led  to  the  hypothesis  that  the 
earth  is  in  reality  a  molten  fluid  mass  enclosed  within  or 
bounded  by  a  relatively  thin  crust  or  shell  which  forms 
its  present  surface ;  whilst  astronomical  and  geodetical 
investigations  into  the  true  figure  of  the  earth,  further 
polntea  out  the  probability  that  this  state  of  things  h;id 
originated  in  the  external  cooling  of  a  sphere  of  molten 
matter  in  rapid  ri-v  jlutiim  around  its  axis. 

The  late  Proft-sso:  I  lopkni.,  of  Cambridge,  was  the  first 
who  brought  forward  any  setious  objeiflion  against  this  all  \ 
but  universally  received  hypothesis,  declaring  in  a  series 
of  memoirs  published  in  the  transaclions  uf  huVL-ra!  learned 
societies,  that  by  employing  a  line  of  rLa'un  nr;  founded 
on  mathematics  and  astronomy,  he  had  proved  this 
hypothecs  to  be  inconsistent  with  the  known  phenomena 
oftbepftceision  and  nutation,  which,  according  to  him, 
would  require  that  the  external  crust  of  the  earth  should 
possess  a  thickness  of  not  less  than  800  to  1,000  miles. 

This  system  of  reasoning  was  subsequently  followed  by 
Archdeacon  Pratt  in  his  wcirk  on  the  figtire  of  the  earth 
(edition  of  i860)  and  still  later  by  Professor  Thomson,  of 
Cilasgow,  in  a  niL-iiioir  otj  the  rigttlitv  of  theeattl:  iVuilu- 
iophical  Tniiisinlii-iis,  i86j),  where  the  conclusion  arrived 
at  ii  that  the  earth  if  not  solid  to  the  core  must  be  nearly 
so,  the  summing  up  I  pafjp  573)  being.  "  That  no  continuous 
liquid  vesicle  at  all  a]^j::ija^hii:s;  to  the  dimensions  of  a 
spheroid  6,000  miles  m  diameter,  can  possibly  exist  in 
Cne  earth's  interior  without  rendering  the  phenomena  of 
precession  and  nutation  very  sensibly  different  from  what 
they  arc." 

This,  if  it  may  hi  so  called,  mathematico-a8\ronomical 
deduftion,  notwithstanding  iis  being  so  diametrically 
oppoaed  to  the  previously  received  hjrpothesis,  ^  hich  was 
proliNaedly  the  conclusion  arrived  at  from  a  prolonged 
study  of  terrestrial  phenomena,  does  not  appear  to  have 
been  disputed  or  even  questioned  as  to  the  correAness  of 
cither  it*  pfetuiace  or  aigqmentt.  mid  item  to  have  been 


at  once  accepted  hy  a  class  of  chemists  and  geologists, 
who  either  unwilling  or  incompetent  to  take  <-'ach 
problems  into  mature  consideration,  arc  always  ready  to 
adapt  their  opinions,  like  their  garments,  to  the  latest 
fashions. 

The  natural  sciences,  however,  are  assnmlngcach  day 
a  more  and  more  wmA  dMraOer,  and  their  true  and  sure 
advaaoement  demands  that  no  dodrioe  whatsoever  shall 
be  taken  for  granted,  even  when  put  forward,  as  in  this 

case,  by  the  most  eminent  authorities,  until  the  evideiiLe 
for  and  against  it  has  been  thoroughly  scrutinised  and  the 

balance  sho'A  n  to  be  in  its  favour. 

The  conclusion  as  to  the  entire  solidity  of  the  earth 
put  forward  by  these  distinguished  mathematicians  atld 
astronomers,  although,  as  before  said,  accepted  by  many, 
has,  however,  its  opponents,  and  amongst  them  several 
\  ery  eminent  men  of  science,  who  still  hold  to  the  oM 
liypothesia  of  its  internal  fluidity. 

Thus,  in  the  discussion  on  undergronnd  temperature  at 
the  recent  meeting  of  the  British  Association  at  Norwich, 
Mr.  SartorPus  Von  VValtershauscn,  so  well  known  in 
connection  with  his  researches  on  volcanic  phenomena, 
declared  that  from  his  recent  calculations  he  belies ed 
tl.flt  the  thickness  of  the  earth's  crust  was  onh-  74 
geographical  miles,  and  gave  as  his  further  opini< m  that 
at  the  time  oJ  the  hrst  formation  of  the  seas  on  the  face 
uf  the  globe  it  did  not  exceed  50  metres. 

The  attempt  to  decide  such  scientific  problems  merely 
by  reference  to  authorities,  or  in  other  words  to  bring  in 
the  <trgumfittt$m  ad  homitum,  is  a  deplorable  mistake ;  such 
questions  must  be  decided  upon  their  own  intrinsic  merits, 

and  if  the  explanation  or  bjmothesisia  true,  no  number  of 
distinguished  men  are  needed  in  its  support;  whilst,  if 
fa. St  .  ti  e  t  n  11  iLS  may  possibly  retard^  but caooot  prevent 
iti  ultimate  rcjectjon. 

The  data  upon  which  the  hypothesis  of  the  internal 
fluidity  of  the  earth  is  based  are  so  numerous,  and  at  the 
s.-tme  time  BO  thoroughly  tangible  ar.d  self-evident,  that  it 
would  appear  unjust  to  throw  this  theory  overboard  at 
once,  merely  upon  the  strength  of  a  single  argument 
advanced  against  it  from  the  regions  of  astronomy ;  at 
least,  not  until  this  objeAion  had  been  thoiou^ily 
examined  into  and  proved  comA. 

Such  a  scrutiny,  however,^  was  beyond  the  powers  of 
the  mere  chemist  or  geologist,  since  it  entailed  a  more 
than  ordinary  knowledge  of  mathematics  and  astronomy 
seldom  lil.tly  lu  be  .nt  thi'ir  Ci  ■luir.an  J,  and  tlu  y  therefote 
cannot  hut  feel  liighiy  gratilieil  10  (li-.d  that  the  (jucstion 
has  at  l.ist  been  taken  up  and  thorouglily  mvestigatsd, 
both  theoreiically  and  experimentally,  hy  so  cunipetent 
an  authority  as  the  author  of  the  yir;  Kat:L.i.;u!U, 

M.  Delaunay,  a  man  of  science  equally  eminent  as 
mathematician  and  astronomer. 

In  a  memoir,*  read  before  the  French  Academy,  the 
13th  July  last,  M.  Delaunay  has  taken  the  results obclined 
^  Professor  Hopkins,  Archdeacon  Pratt,  and  Professor 

Thomson,  into  mature  and  minute  consideration,  and 

thi 


V  c  iinclusmns  ;ie 


1  r:\ed  at  are — that  the  objeaions 
which,  have  beer,  brcii^hl  furv.ard  and  supported  by  these 
eminent  matheinaf icians  and  astronomers.  a;;ainst  tlie 
hypothesis  of  the  ir.ternal  luiidity  of  the  terrestrial  globe, 
arc  not  founded  on  any  true  basis  whatsoever,  or  to  use 
his  own  word"!  "  ne  repose  sur  aucun  fondoment  r«el," 
and  further  tb.at  the  pher-.oinena  of  precession  and  nuta- 
tion cannot  furnish  any  data  for  determining  the  thickness 
of  the  earth's  crust "  la  consideration  des  phtaomines 
de  la  precession  et  de  la  nutation  ne  pent  foumiraucune 
donncc  sur  Ic  plus  ou  moios  d'epaisseur  de  la  croAte 

solidc  du  globe." 

In  arriving  at  these  conclusions,  M.  Delaunay  fully 
admits  the  universally  received  faC!>  and  e\plan,u;Lins  of 
the  phenomena  of  precesbiun  and  nut.uion,  ;ind  doco  not 

*  A  iraiuUtiun  of  Mbichwiik  be  found  tnU>«  Gd/iofK^i  Uaaaxint 
of  November,  1M6. 
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even  objed  to  the  mathematical  pan  or  the  investigation* 

employed  by  his  opponents,  but  confines  himcelf  to 

demonstratini^  experimentally,  as  well  as  by  argument, 
that  the  premises  from  which  they  started  in  their  inquirj', 
and  upon  which  their  dedurtions  must  naturally  bo  based, 
were  in  themselves  essentially  unsound  and  untenable. 

These  premises  consisted  in  taking  for  granted  that 
the  behaviour  of  an  entirely  solid  ;;lob-,  in  its  relations 
to  the  phenorrcna  of  the  precessinn  and  nutation,  would 
bemiterially  different  from  wiiat  that  of  a  ijlobc  would  be 
in  the  case  it  were  merely  composed  of  a  solid  external 
crust  or  shell  filled  with  fluid  matter. 

Mr.  Delaunay  then  points  out  that  this  view  has  been 
adopted  upon  Uie  supposition  that  liquids  are  endowed 
with  the  property  of  nhsolntt  ^uidity  ;  in  which  case,  if 
m  globe  filled  with  such  a  liquid  was  suddenly  set  in  rota- 
tion aionnd  its  axis,  the  external  shell  should  alone 
revolve,  without  at  all  carrying  the  liquid  along  with  it, 
which  ought  to  retain  Its  pristine  tmmobili^. 

No  one  except  a  true  mathematician  could  form  in  his 
mind  such  an  abs'.ra<^  idea  of  a  liquid,  and  whilst 
admittinR  its  ahfoInU-  liqiiiJity,  (oT^tt  that,  however 
U  ciiie  it  may  be.  still  that  no  liquid  w  h.ilsoe\  fr  is  abso- 
lutely destitute  of  visdjily  or  t.  1  /ii/i,  .1  (.\<X  which 
easily  explains  why  the  liquid  inti  ra  r  ot  ilu-  i^'lobc  would 
be  carried  round  along  with  the  sohd  slu-ll  ^v  luth  triclrised 
it,  the  whole  revolvin>»  together  jii-.t  as  it"  tlic  lirjuid  had 
be^n  concealed,  and  alonj;  with  its  retaining  envelope 
actually  formed  one  entirely  solid  body. 

Even  if  it  be  advanced,  that  at  any  particular  epoch  a 
difference  might  have  exi-sted  between  the  rate  of  move- 
ment of  the  t-riK!  r,.iil  tli  1;  of  the  liquid  interior,  the 
resulting  fiittn  n  in.i  t  iJually  have  obliterated  this 
difference  and  brought  about  an  absolute  conformity 
between  the  motion  of  the  solid  and  liquid  pns.  * 
' '  In  order  fully  to  appreciate  the  dear  ana  sound  line  of 
reasoning  employed  by  Mr.  Delaunay  in  solving  this 
problem,  his  original  memoir  miist  be  consuItLd  ;  .inJ 
from  this  it  will  be-  seen,  that,  he  lias  not  been  conti  nt  mcrcl  v 
with  having  pr  v.  i  d  his  points  by  ar^-  imcn-.r.  .^Idi-.c,  but  tliat 
by  the  construttui:!  t  f  an  experimental  nio  ltl  11.15  fu!lv 
removed  an-.  JoMlusi  which  might  have  Kubso(|ucn;lv 
suggested  then>-<  l'.  i-^  .t^  liki'Iy  t<»  nfTecfk  the  wilidiiy  of  his 
conclusion:..  TI-.l-  o;i;riti';ii .  iMnu^iit  forw.ini  by  Pro- 
fessors Hopkins  and  i  lium nn,  r; ,  ■  .(.11  .\s  by  Archdeacon 
Pratt,  may  be  therefore  v  insHlcrni  .^s  (.xplaincd  away, 
and  until  further  proof  is  brought  forward  to  the  contrary, 
we  may  .Mill  regard  the  hypothesis  of  the  internal  fluidity 
of  the  earth  as  representing  the  result  of  geological 
enquiry  upon  this  suojeft  posted  op  to  date. 

Solidification  of  the  'I't  rirslrial  (ilobe. — Whatevt  r  may 
be  the  difference  of  opinion  as  to  the  nature  and  coin- 
(11  i-iiiun  of  the  interior  of  thf  u.mli,  there  appears,  hou  ever, 
to  be  almost  perfect  accordan.  c  .imongst  men  of  .science 
in  general  as  to  the  hypothesis  that  the  terrestrial  globe 
was  at  or>e  period  in  a  state  of  m.dtun  liquidity  ;  and  the 
more  reci'nt  rfsc.iri  lies  of  astroniKr.crs  on  the  nebtili  and 
»)ther  celestial  bodies,  in  which  the  spectroscope  has  been 
of  incalculable  assistance,  further  tends  to  support  the 
nebulous  theory  of  its  origin,  which  explains  the  produc- 
tion of  such  a  molten  sphere  by  the  condensation  of  pre- 
viously gasiform  matter. 

In  considering  the  effects  uf  the  cooling,  and  the  conse* 
quent  solidification  of  this  molten  globe,  opinions  have 
been  somewhat  divided,  the  majority  contending  that,  like 
moA  bodies  with  which  we  are  acquainted,  it  would  con> 
soltdate  first  on  its  exterior;  others  imagine  that,  owing 
to  the  enormous  pressure  to  which  its  central  portion 
must  be  subjedted,  that  the  solidification  would  ha\e 
commenced,  fli  t  :.t  tin- v<  iitu'.  nr.d  (ln-n  ';i.idually  pro- 
ceeded outwards  to  the  external  surface,  which  was  the 
last  to  become  solid ;  whilst  others  again,  like  the  late 

*  PtufeuiH-  Tfanmsan,  Whilmafhit,U  Trausattiuui,  1863,  p,  573;, 
«hiUi  he  acrcei  with  Mr.  Hopkin*  in  ihc  iciKe  of  hia«iiasi«us, 
nppwtutSgtt  tt-lih  hioi  oni  tiii»  htud,  (emarkinc  ■*  Althoiii^  the  1 
nuthemaiieal  jmi  of  tl»  ini-ntiKstloii  might  be  oljeitcd  lA,"  I 


Piolitiior  Hopkins,  contend  that  tlw  aslidificaitbn  wmM 
commaoGe  atooee  boik  at  the  ceotn  «m1  Mrflwet  ao  dbt 
at  the  same  time  there  wtrald  te  n  cartrat  solid  mcImb 
separated  from  an  external  crwt  by  an  intcnnsfiale 

zone  of  still  fluid  matter. 

1*: ufL'.>^s jr  Hopkins,  who,  as  bri'orc  observed.  h.i[!  arr'vc.: 
at  tlio  conclusion  that  the  earth  must  i)f  in  major  part 
st'hd,  and  who  fuDy  a>:kno\\  led>(ed  the  difficulty  of  t:xpli:a- 
in^  the  soutcts  from  whlcli  the  molten  la'.as  .'iccoin- 
pan\in^'  vokanic  oiitbrc.iks  proceeded,  appear?,  to  have 
bt  en  the  more  disposed  ^o  adopt  this  last  hypotheii*. 
from  ini.^gining  that  such  a  process  of  solidificition  would 
be  likely  to  leave  reservoirs  of  still  liquid  matter  situated 
between  the  external  crust  and  the  internal  solid  nncicas 
from  which  he  imagined  volcanic  matters  are  cjeded. 

This  view  of  the  process  of  loUdification,  simultaneoot 
both  from  centre  and  surface,  seems  to  be  corroborated  by 
the  results  of  experiments  made  upon  the  fusing  points 
of  bodies  under  nrestvre  (althongb  in  the  present  state 
of  our  knowledge  it  is  unwise  to  place  too  much 
dependance  upon  these  experiments),  whilst  it  seems  quite 
impossible  to  ima;^ine  that  the  cooling  adtion  of  the  SSlT- 
roundini;  atmusphert:  could  fail  to  cause  the  fonaatioaof 
a  solid  extL-rnal  crust  at  the  same  time. 

The  only  objertion  which  has  been  bronj^ht  forward 
a!^ain«t  the  prohabilitv  of  a  consolidation  at  the  surface 
is  that  tlic  s[did  crust  so  formed,  would  be  in'.mcdialcly 
broken  up  by  its  ov.  n  contraction  in  solidifying,  and  being 
heavier  than  the  fluid  from  which  it  had  congealed,  woald 
sink  down  into  it.  This  objection,  however,  is  very  easily 
encountered,  especially  when  it  is  remembered  that  such 
a  crust  would  solidify,  as  well  as  for  a  long  period  remaia, 
at  a  very  hij^  temperature,  which  would  quite  prereM 
its  being  likely  to  break  up  and  fly  to  pieces  as  if  tt  were 
to  be  cooled  suddenly  to  a  greatly  lower  tempentuxe ; 
fof  this  reason  also  such  a  crust  would  focm  a  double- 
dome  or  spherical  cover  to  the  earth,  the  particles  of  which 
vs'ould  niuluallv  .support  one  another. 

lixptritncnts  ha\  e  lurthcr  proved,  that  in  tlie  cases  of  at 
bjast  several  substances  which  contract  in  cooling,  ti^ese 
bodies,  when  in  the  hot  expanded  condition,  arc  really 
li!;hter  than  when  molten,  as  in  the  case  of  Bessemer 
steel,  brouf;ht  under  niy  notice  by  Mr.  Hackney,  who 
found  that  the  hot  steel  lumps  floated  about  in  the  melted 
bath  of  the  same  steel ;  since  then,  however,  I  have  been 
able,  through  the  kindness  of  Or.  Lloyd  of  Birmingham, 
to  prove  that  this  ii^  also  the  case  with  silicates  such 
glass,  for  when  Dr.  Lloyd,  at  my  request  quietly  laid  solid 
discs  of  glass  9i  inches  in  diaoutcr  tOM  l  inch  thick, 
which  weighed  7]  lbs.  each,  upon  the  surface  of  a  large 
pot  full  of  the  same  mdted  fdut  at  fiMindingheat.  th^ 
only  partially  sunk  into  and  floated  on  the  surface  of  the 
metal,  until  by  degrees,  after  a  very  considerable  time, 
they  became  ultimately  absorbed  in  the  vastly  greater 
h  I  '  1"  the  melted  metal  on  which  they  rested.  Another 
eir^  .;:r.:,Lance  must  also  be  taken  into  consideration — vii., 
the  actual  condition  of  aggregation  of  a  solidified  crust 
formed  on  the  t(^p  of  an  enormous  body  of  sibcates 
in  fusion.  Its  suifacc  would  no  doubt  resemble  the 
scoriacious  surface  of  the  crater  of  a  volcano  lull  of 
boiling  lava,  or  the  vesicular  froth  or  light  scoriacious 
mass  which  swims  on  the  more  dense  slags  in  metallur- 
gical operations;  and  this  ]>orous  state  of  aggregatioo, 
upon  the.  cooling  of  the  globe  to  so  low  a  temperature 
that  water  could  rest  upon  its  surface,  would  most 
materially  contribute  to  iu  rapid  disaggrqcatiiHi  and 
breaking  up,  bv  the  aftion  of  the  water  and  cailMnfc 
acid  contained  in  the  primeval  atmw^icfc  of  the 
globe. 

Ciiiitractinn  which  occurs  u^on  the  Consolidation  and 
Ciinlingof  Fused  Silicates. — This  is  a  point  of  considerable 
importance  in  inquiries  of  this  nature,  and  whilst  it  is 
admitted  that  nu>-.'..  if  not  all,  silicates  do  contract  in 
p.!-.  ing  fioni  the  lie.ilcd  to  the  cold  state,  or  in  other 
wordti  thai  the  solid  cold  rock  occupies  less  bulk  than  it 
does  when  moltett,  ojpiniooe  differ  coosidemUj  «s  to 
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in  the  igiwont  in  the  vitreous 

or  molten  cundilion.    or  colloid  condition. 


amount  of  such  contraAion  in  varJoqs  rocks,  principally 
for  the  reason  that  great  difficokic*  MC  eocoootend  in 
determining  experimentally  the  aAaal  dlflereoce  in  volume 
between  tlie  molten  and  solid  sutistance  operated  upon. 

Biachof  has  taken  this  snbjedt  into  very  detailed  con- 
sideration, and  as  tlic  iLhult  of  a  Ifing  sL-rics  of  cxperi 
mental   dctcrniinationb   j^avc  ^Lconhatdt   and  liruua'b 
yahrbuekt  1841)  the  following  tammary 

Volume  in  Vulume  in 

fluid  state.  crystalline  stiite. 

Basalt    . .    . .    I    . .  =     . .  o-8g6o 

Trachyte      . .    i    . .  =  08187 

Granite  . .         i  ^    . .  07481 

Volume  in  Volume  in 

glatsy  stale.  cry  stalline  stftte. 

Basalt    .,    ..    I    ..  =    ..    o  g2Q8 

Trachyte      ..    i    ..  =    ..  o'Q2i4 

Granite..    ..    t  ■>  0*0420 

By  a  simple  c^ticulation  these  fignm  may  be  placed  ia  a 
more  convenient  form,  a«  follows :— 

y^«^  Volume.  ,;^h'e"r„y 

or  cry^ialline 

C^-'r.Jitti.iii, 

Basalt  . .  1000  . .  ^  ...  963  . .  =  . .  b«j6 
Trachyte     1000    ..  ..    8SS    ..    =    ..  818 

Granite..    1000         »    ..   888    ..         ..  j^s 

Pram  the  above  figures  it  wilt  be  aeen  that,  according  to 
Pfoftssor  Biachoi;  the  two  roelu,  granite  and  basalt,  which 
form  the  extremes  of  the  petrological  series  of sllicattd  crys- 
talline rocks,  differ  vcrj*  greatly  from  one  another  in  the 
amount  of  contraction  which  they  respeAively  undergo  in 
passiiij^  I'roni  tlic  lluiti  lo  the  solid  state,  since,  according 
to  Ii:m,  (granites  sufTcr  .i  diminution  of  above  25  per  cent 
in  volume,  whilst  basalts  contract  somewhat  more  than 
ten  per  tent  when  p.issm^  fiom  tlie  molten  to  the  stony 
condition — results  which  lead  to  liie  inference  that  the 
contraction  becomes  greater  in  proportion  as  the  rocks  are 
more  highly  silicated. 

According  to  these  results,  also,  a  mass  of  molten  rock 
in  the  process  of  cooling,  first  contrads  considerably  when 
it  passes  into  the  elaasy  or  colloidal  sute,  and  then  again 
eontnOa  in  a  still  greater  degree  befisra  it  attains  the 
atom  or  ciystallkic  condition. 

Tws  latter  MaOSbn  I  have  experimentally  verilicd  in 
the  case  of  several  rocks,  and  amongst  others  that  of  the 
well  known  so-called  Ro%vley  Rag  stone  of  StafTordshire, 
which  is  a  doleritic  rock  of  the  pust-Carbonifc-ious,  but 
anti-Permian  geological  age;  the  coniposiiiuw  of  this 
basaltic  rock,  acconiiog  to  Hony,  is  :— 

Silica  49*86 

Alumina   >2*75 

Lime   ,,    ..  8*71 

Magnesia   ,  ..  4*39 

Protoxide  of  iron  ..    ..  sr38 

Sesquioxide  of  iron         •>  3*36 

Potash  ..         *   0-57 

Soda    ..    5-25 

Titanic  acid   1-33 

Phdsphoric  acid   0-58 

Water   1-56 


100-74 


MineralOf^ically,  it  is  composed  chiefly  of  a  soda  lime 
triclinic  felspar,  most  prooaldy  Lafandorite  with  augite, 
along  with  tiunoferrite,  and  a  green  hydrous  silicate, 
piobabl^  seladonlte ;  it  also  oceasiooally  contains  traces 

of  apatite,  zeolites, ^c. 

The  specific  gravity  of  the  Rowley  Rag  was  found  to  be 
2*84.  which  was  the  average  of  numerous  determinations 
made  on  specimens  of  the  perfectly  unaltered  rock,  each 
from  .2,000  to  6,000  ^-rains  in  wciytr.. 

Afitr  fusion  in  a  re\ crbcratory  furnace,  and  being  alla\\'ed 
to  cool  under  different  conditions,  the  resulting  pioduds 
were  (bund  to  possess  respectively  the  following  densi- 
ties:— 


tsp.  gr.)    2  C7 
i,  VJl 
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I.  Peifed  black  dass  

Lest  perieft  ditto  

3.  Black  ficlsss  showing  a  tendency  to  de- 

vitrilicaiion  

4.  Black  glass  enclovingdcvitrificd  spheres 

5.  Completely  deviirified  crystalline  pro* 

duct   . .    . .        ,.  a"8.| 

The  original  Rowley  r.ig  stone  being  also        .,        .:  {>4 

The  above  numbers  arc  reliable,  having  in  .nil  cases  been 
verified  by  '^^everal  determinations  on  ditterent  fragments 
varj'ing  from  1.200  tj  6,500  grains  in  weight. 

These  experiments  were  made  in  1S55,  at  the  works 
creC^ed  by  Messrs.  Chance  near  Birmingliam  for  the  manu- 
facture of  Rowley  Rag  glass  and  devitrified  castingSi  or 
so-called  artificial  stone,  and  as  these  works  are  now  no 
longer  in  existence,  I  have  since  regretted  that  the  oppor- 
tunity was  not  then  taken  advantage  of.  in  order  to  oeter- 
mine  decisively  the  conlradion  adually  sustained  by  this 
basaltic  rock,  when  passine  from  the  liouid  into  the  solid 
or  stony  condition;  for  I  retain  the  distinCl  impression 
that  it  appeared  then  to  be  very  much  less  than  it 
be,  if  the  results  of  Bischofs  experiments  above  ciitJ 
were  cfj:rcLt. 

As  the  deviijiiieJ  castings  of  Rowley  Rag  manufactured 
by  Messrs.  Chance  were  often  of  large  dimensions, 
frequently  blocks  several  feet  in  length  and  weighing 
upwards  of  half  a  ton.  it  occurred  to  me  that  an  estimate 
of  the  relative  amount  of  contraction  would  be  obtained 
if  the  dimensions  of  the  wooden  pattern  used  in  forming 
the  mould  were  compared  w  ith  tlu-  actual  measnrements 
of  the  devitiified  block  cast  in  this  same  mould.  I  there* 
fore  wrote  to  Messrs.  Chance,  begging  them  to  assist  me 
by  taking  the  cxaCt  measurements  of  several  of  their 
largest  cistings,  as  well  as  of  the  wooden  patterns  from 
which  they  had  been  moulded.  This  they  at  once  did 
with  their  usual  kindness  and  desire  to  assist  scieotiftc 
investig.-itiun,  and  the  result  was  soon  after  communicated 
to  me  by  Mr.  Alexander  Chance  in  the  followin,^  words  : 
"  Our  Rowley  Rag  was  always  c.-.st  in  red-hot  sand 
moulds,  so  as  to  allow  of  tht-  si  :iesa  of  cooling 
necessaiy  fur  the  devitrification  of  the  melted  mass.  We 
find  that  the  stone  thus  produced  is  of  precisely  the  same 
dimensions  as  the  wooden  pattern,  showing  no  con- 
traction whatever."'  Since,  however,  the  moiilds  in  which 
these  castings  were  made  were  previously  heated,  no 
conclusive  result  can  be  deduced  from  the  above  facts 
beyond  the  inference  that  it  is  cxtrcn.vl .  improbable  that 
any  contraction  as  iar^c  as  10  j  cr  cc!:t  i.-.s  maintained  by 
Bischof  for  basalt)  could  have  taken  place. 

In  1847,  when  at  the  Eidsfoss  Iron  Works  in  Norway, 
I  attempted  to  throw  some  light  upon  this  point  by  some 
similar  experiments  on  the  slags  produced  by  the 
blast  furnace  there.  These  slags  werft  extremely  acid, 
and  in  round  numbers  their  composition  would  approxi* 
mate  tn  - 

Silica  Th)  per  cent. 

Alumina      ..    ..   13 

I.ime  17  „ 

M  agnct^ia   2  »«. 

Oxides  of  Iron  and  Manganese  ..  i 
Alkalies    5 

100  • 

The  slags  wore  .nllowcd  to  flow  into  iron  mould'".  10 
inches  long  by  6  inches  deep  and  wide,  aliO  con- 
taining 360  cubic  inches,  a  heavy  iron  top-pl.ite  being 
dropped  upon  them  when  overflowing  so  as  to  ensure 
their  being  filled  completely  and  e\cnly.  When  cold 
these  blocks  differed  so  extremely  little  in  external 
dimensions  from  the  adual  size  of  the  mould  in  which 
they  had  been  fonrifd.  that  their  contents  were  found  to 
be  in  no  cast'  K  -,  tl.  ui  from  350  10355  cubic  inches,  tqu.^.l 
to  a  coniiaction  of  abnii  from  i  J  to  3  per  cent  nnlv.  instead 
of  being  more  than  three  times  that  amount  i-  \  v  i  .i!cu!.iu- 
according  to  the  amount  of  silica  contained  in  them,  and 
the  co-efficients  of  contiaAion  hy  Professor  Bischof. 
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Chimical  Km, 
OA.  n,  1 868. 


In  1849  and  1850  oameroos  experiments  were  made  by 
me,  conduced  in  a  precisely  similar  manner  (ami  iti  i!ie 
identical  same  moulds  used  at  Eidsfoss)  at  thi.-  litp.dal 
piTicltini,'  works  also  in  Norway.  In  tl.is  case  the  slags 
were  of  a  very  diflferent  nature,  being  of  tv  o  Histincl 
kinds,  both  of  which  were  more  basic  anil  cunLairud  more 
oxide  of  iron  than  the  blast  furnace  slags  ;  the  composition 
of  tbcse  flags  b«fng  approxfoutteljr-' 

I.  n. 

Silica       . .  ..  ..       . .  42  30 

Alumina   .12  4 

Lime      ..      ..  ..      ..  ..52 

Magnets..   9  t 

PfOtoxfde  of  Iron  (with  some  Fea03} . .  . .  37  59 
Protoxide  of  ManganeMi  Copper  and  Nicltel  i  '  1 
AlkalicR  *"   A  3 

100  100 

11. J  results  of  these  u.xpciiti-cnu  did  not  materially 
diiict  lYum  those  obtained  in  the  case  of  the  Eidsfuss  blast 
furnace  slags,  and  in  1856,  in  Birmin(;ham(  I  likewise 
obtained  very  similar  results  when  employinp;  sla^s 
ptodnced  In  the  smelting  of  silver  and  nickel  ores,  in  which 
experiments  the  iron  mould  was  made  lar^e  enough  to 
contain  a  block  weighing  about  400  pounds.  Further 
observations  en  the  veiy  basic  slags  of  the  Staffordshire 
Mast  furnaces  and  nttddling  funiacet  poured  into  sand 
moulds  also  led  to  sifalhr  concinshms. 

Such  experiments  add  to  our  information  on  the  subject 
under  consideration,  and  point  out  the  great  prrb.iliilitv 
that  the  aftual  contradtion  experienced  by  silicates  much 
less  than  :;L-i.u:.illy  L-si::r..itLil.  .still  it  i:iu>t  be  admitti-il 
that  they  do  iioi  provide  a  ccttain  nitar.i,  of  determir.mi; 
the  adlual  amount  of  contr.a<flion  with  any  accuracv.  for 
with  the  exception  of  the  devitrified  Rowley  Rag'  nia&ses 
cast  in  l-.<.t  moulds,  thtj  blocks  of  slags  on  breaking  up 
were  never  found  to  be  altogether  free  from  cavities  due 
either  to  the  enclosttve  of  gases  or  possibly  also  to  con* 
traction. 

^  In  'Ofdcr  to  overcome  this  difficulty,  1  proposed  making 
SJmil.'ir  experiments  with  silicates,  which  upon  fusion 
would  like  ordinary  glass  be  so  transparent  that  any  such 
cavities  could  at  once  be  deteded. 

Tbe  UA  of  glass  being  so  much  more  acid  a  silicate, 
and  coaseijaentlyt  as  the  following  analysis  will  show,  so 
much  more  allied  to  granite,  makes  it  still  more  adapted 
for  this  purpose  by  permiitinf,'  of  a  w  idi-r  marj^in  I'.ii  t-x- 
perimental  LTri)r<;  ;  innltLTi  granite,  accordin;^  to  BisL'liof, 
cutitraditJi;  tnori'  tl;an  11  pi.'r  tent  in  voUiini' when  brou;;ht 
to  the  glassy  state  or  above  25  per  cent  when  in  the  ston\ 
or  cfyttfttline  condition. 

Plate  Glass  Dublin  Granite 
(Dumas).  Haugtitam 
Silica  7.1 83  7300 

.Miiiriina      ..    ..      V50  >3'64 

Lime    5  00  o"ii 

Alkalies  175^  774 

Other  bases  , .    . .    tr.ices.  5-48 


just  stifficient  to  cause  the  glass  to  detach  ftself  fratB  the 

mouM'-.  Messrs.  Chance  also  confirmed  this,  statin;;  that 
iliey  btliLvtd  tliat  no  perceptb  le  contraifiion  take'i  pl.ace 
when  gla  .  ^.a^t  and  allowed  to  cool,  and  Dr.  \Ac\A  of 
the  Park  (iUs.,  Wurks,  at  Birmingham,  kindl)' olkred  to 
take  the  opportunity  affosdcd  by  mai.ini,  a  considerable 
number  of  solid  larqe  decklights  for  the  n.^^•y  '.vft£r^!;n;^ 
upwarils  (if  ,|o  Ihs.  each,  to  determine  tbe  .iniijui-!  uf 
contrafiion  with  more  precision;  this,  he  informs  rae  ma 
later  communication,  amounted  to  i-i6th  inch  in  tbe 
length  of  17  inches,  equal  to  i-272nd  part  linear,  which 
would  amount  to  only  i]  percent  in  volume. 

The  conclusion  I  would  now  draw  frotn  the  considera- 
tion of  the  results  obtained  in  tfiis  enierinental  inquin-, 
is  that  the  amount  of  contisftion  which  silicUed  roctt 
undergo  in  passing  from  the  mc>lten  toAe  soUd  and  ceid 
j  state,  must  be  very  much  less  than  usually  taken  for 
granted,  and  that  in  consequence  of  this,  the  elfeft* 
due  to  such  contraction,  when  considered  in  relation  to 
certain  geoloLjical  phenomena,  have  been  muth  over- 
estimated. 

It  now  remains  but  to  atttmi  t  an  explanation  of  the 
reas  ins  why  the  results  obtained  by  me  differ  so  VWy 
much  from  those  made  public  by  Professor  Bischof. 

In  the  first  place,  the  employment  of  comparatively 
large  masses  cannot  btit  i^reatly  tend  to  diminish  thie 
chances  of  error  in  such  experiments,  Bischors  expert* 
ments  having  been  made  in  crucibles.  Next  if  we  torn 
to  the  detailed  account  of  these  experiments  »n  Leonhardt 
and  Bronn's  yahrkuch  tot  1843,  pp.  t— 50.  it  will  be 
perceived  that  he  melted  down  porbom  of  the  rocks  in 
Hessian  crucibles,  the  internal  capadly  of  which  was 
determined  before  and  alter  the  operation,  by  filling  up 
with  inereur\',  anrl  liv  a  somewhat  complicated  calculat  on 
the  results  are  converted  into  the  expression  of  the  con- 
traction ;  to  an\'  one  acquainted  with  furnace  operation"! 
and  the  eftett  of  heat  upon  crucibles,  it  would  probably 
appcarmost  surprising  that  results,  h:.\  in;;  any  pretensior>» 
to  be  exaO.  could  possibly  be  obtained  by  so  crude  a 
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If  any  such  amount  of  contra<flion  took  place  in  the 
case  of  glass  which  manufacbircd  on  so  vast  a  scale;  it 
certainly  would  not  have  escaped  the  attention  of  the 
manufackunT,  nor  would  h  be  difficult  to  obtain  trust- 
worthy evidence  on  this  suSjefl.  On  inquiry,  however, 
they  informed  me  that  although  there  was  a  decided 
contrae'tion  both  in  blown  as  well  as  cast  glass,  still  that  it 
was  extremely  minute,  and  in  the  case  of  cast  glass,  only 

•  In  pr1»r  !o  account  for  the  apparent  ni.'n-ci>ntracti(in  of  ihe^c. 
Mi.  Alfr  ;  I  r  br,  in  a  letter  to  the  CiitMicAL  Nii»  s,  voi.  xvii.,  n.  156, 
thinUs  that  "  cavities  »au!d  alio  be  fuund  in  themori»n  their  lurfaces." 
So  for  from  any  c«vitic»  being  present  which  could  uptikin  tke  great 
unoant  of  contrmAion  which  according  to  Bischof  should  take  place, 
it  was  suprisinf;  to  see,  upon  cxaminmK  (he  wanv  tnn^  uf  culinf^ 
broken  up  in  ti'c  \v''tk-<.  hiju  ouen.rtv  fi'-c  tlic  nciL  Ir  rn  any 
cavitica  whatsoever,  beyond  the  little  so-called  bubbles  or  air  holes 
coauMR  to  sll  otdmanr  iMlal  castiao.  whilst  tMr  sMctaal  ■iirfm 
waapeiMly  sharp  and  frccfrmnddMb. 


sorr  OS 

FILVXKLAXD  AND  AKMhlKONG  S  I'ROCliSS 
mit 

I  STIMATING  THK  NTTROOEN   OF  NITRATES 
AND  NITRITES  IN  POTAni.F.  WATERS. 
Hi  SIUKKY  W.  RICH. 


Frankl.wii  and  .\rmstrong's  process  for  the  estimation 
of  nitror;en  existing  as  nitrates  and  nitrites  in  potable 
water  aj'jiearsto  be  inapplicable  w  hen  the  vs  ater  contain* 
much  chloride  of  magnesium  and  little  cirbonate  or  free 
alkali. 

In  such  a  water  hydrochloric  acid  would  be  evolved  by 
evaporation,  and  in  consequence  of  the  abi>ence  of  any 
other  available  base,  would,  partially  or  wholly,  decompose 
the  nitrates  and  nitrites  existing  in  the  water.  TWO 
experiments  were  tried  to  test  this.  No.  i.r-o>a  gramme 
of  nitrate  of  pousatitin,  containing  less  than  a  milligramme 
of  chlorine,  dissolved  in  water  and  rendered  slightly  acid 
with  hydrochloric  acid,  afker  repeated  solution  and 
evaporation,  yielded  "0358  gramme  CI,  indicating  a  loss 
of  50  9  per  cent  of  the  total  nitrogen  contained  in  the 
nitrate.  No.  2.—  350  c.c.  of  water,  containing  an  excessive 
amount  of  solid  residue  and  nitrite,  after  evaporation  w  ith 
a  very  small  quantity  of  hydrochloric  acid,  was  found  to 
contain  a  trace  only  of  nitrite,  To  avoid  the  above  fource 
of  error  it  is  ru-eess.iry,  either  to  ascert.iin  that  each 
sample  of  water  contains  a.  mKmitnl  proportion  of  available 
carbonate  or  alkali,  or  else  previously  to  make  tbe 
requisite  addition — say,  of  a  weighed  quantity  of  carbonnte 
of  sodium. 
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RECENT  ANALYSIS 
or  VBM 

"HOSPITAL  MILD  SULPHUR  SPRING," 
OR  "MAGNESIA  WATER,' 
ROYAL  PUMP  ROOM.  HARROGATE. 

By  Dr  SHF RIDAX  Ml  SPRATT,  M.D.(Hon.)Ph  D..I-.R.S.E  ,  4c. 
Founder  and  Principal  of  the  College  o^  Chemistry,  Liverpool. 

As  the  "Magnesia  Water"  has  of  late  become  so  popular 
with  the  faculty,  I  send  you  the  i'ollowing  analysifs  of  it, 
deemiDg  the  publication  of  a  fresh  one  necessary,  owing 
to  the  changes  that  have  ocmrred  from  time  to  time  in  the 
constituents  of  most,  if  not  all.  of  the  otlicr  Sfas,  Sub- 
joined it  the  tabulated  composition  inferred  from  the  new 


Grains  in  the  Imperial  Gallon. 

Carbonate  of  Lime   18*476 

Carbonate  of  Magnesia   ..    ..  12799 

Carbonate  of  Iron    trace 

Carbonate  of  Manganew. .  faint  trace 

Chloride  of  Sodium  ..  ,.  215*896 
Chloride  of  Potassium  . .  . .  27*913 
Chloride  of  Magneciiim  1*79* 

Chlorid*  of  Barfitm   raai 

Chloride  ofStTODtSam    ..    ..  trace 

Chloride  of  Lidnmn   faint  trace 

Sulphide  of  Sodium   0707 

Iodide  of  Sodium    faint  trace 

Bromide  of  Sodium   faint  trace 

Arnmonia  ..  faint  traco 

Silica,  &c   r-6o8 

Total  grains  per  gallon   ..  280  413 

Cubic  Inihca  of 
Cawa  in  ihc  G:iilon  of  Water. 

Carbonic  Acid   iv^o 

Carbide  of  Hydrogen  . .     5  47 

Nitrogen   601 

Oxygen  a'oa 


'  25*00 

The  teroperattue  of  this  spring  ia  44'30!t  fwd  its  qwcific 
gravity  rooaGS;  ica&ion.  alkalioe. 

The  water  of  tliia  spring,  since  it  was  analysed  by  my 
friend  and  former  collaborateur,  Dr.  Hofm.mn.  fourteen 
years  since  (1854),  has  parted  with  its  sulpli.itc  of  lime, 
ami  I  find  replacing  it  chlorides  of  barium,  strontium,  and 
lithium.  The  last  two  were  deteded  by  the  spectroscope, 
in  a  residue  I  sent  lately  to  my  dear  departed  friend.  Dr. 
Herapath,  of  Bristol,  whose  premature  remov.il  otlier 
comrades,  like  myself,  must  sadly  deplore.  'I'lie  amount 
of  some  of  its  aftive  ingredients  (chlorides  of  potassium, 
magnesium,  &c.),  is  increased.  Its  constituents  ad- 
mirably adapt  the  water  for  cases  of  dyspepsia,  certain 
fianns  of  rheumatism,  hepatic  diseases,  gout,  &c.  Patients 
can  imbibe  it  at  all  hours,  and  its  diuretic  properties  are 
most  efficient. 


NOTE  ON  SULPHUR  PASTILLES.' 
By  WBNTWOItTH  LA8CBLLE8  SCOTT. 


The  pra&ice  of  burning  sulphur  for  purposes  of  disinfec- 
tion has  been  known  and  \alued  in  most  countries  for 
many  centuries,  it  being  quite  common  in  the  time  of 
Cleopatra ;  but  every  now  and  then  attempts  are  made 
to  invest  the  proda^  of  its  combustion  with  superlative 
ouative  powers,  li»  eaciiemeBt  GODssqueot  tliefMn 
mttaUy  dying  awqr  at  the  axpintion  of  ft  loager  or 

flioitef  tiine.  

^•RMd  STbc  Menriek  Ilestine  of  Oa  British  nunnaeestical 
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As  one  of  these  "  volcanic  cycles,"  as  they  might  be 
called,  is  now  apparently  just  commencing  in  this  country, 
I  have  thought  that  a  few  words  upon  one  scdtion  of  this 
subjeift  might  not  perhaps  be  wholly  inappropriate. 

It  is  not  unreasonable  to  suppose,  from  its  very  remark- 
able antiseptic  powen,  that  sulphurous  acid  should  be 
serviceable  in  the  treatment  of  what  might  be  popularly 
designated  fermentive  diseases  and  afle<tions,  as  it 
instantly  anests  oxidation  in  almost  eve^  fium.  Of  late, 
sulphurous  acid  has  been  recommended  in  ^reo  diflitrent 
foims— as  vapour  mixed  with  that  of  water  for  inhalation, 
m  sh.ipc  of  liquid  npray,  and  lastly  again  in  the  gaseous 
form,  as  produced  by  burning  sulphur  in  air. 

\\';tho>;t  expressing  any  opinion  here  of  its  value  in  a 
purely  medical  point  of  view,  my  jireseiU  objea  is  simply 
to  direct  attcnt:on  to  the  danger  incurred  in  the  use  of  the 
ordinary  pastilles  as  commonly  sold  for  disinfcdion. 

I  have  examined  a  very  large  number  of  these,  in  this 
conntrv"  and  in  Scotland,  and  find  that,  \\  ith  few  excep- 
tions, they  are  made  by  simply  ''casting"  sulphur  into 
suitable  moulds,  ttie  lluid  clement  being  mixed  with  a 
little  hnely  divided  charcoal,  or  black  lead  in  some 
instances.  They  do  not  bum  evenly,  retaining  dldr  Conil, 
like  the  aromatic  pastilles ;  but  speedily  iau,  andbeowne 
little  pools,  at  it  werv,  of  "  liqaid  fire,"  diflScnlt  to  ex- 
tinguish, and  extremely  liable  to  inflame  sumnuufing 
objects.  As  a  rule,  these  '*  disiofe^ing  pastilles  **  are 
placed  in  the  bands  of  some  servant,  who  simply  applies 
a  match  to  their  point,  and  leaves  them  to  "  burn  out 
thus,  I  hear  from  a  correspondence  w  ith  several  insurance 
offices,  have  many  "accidental  hres  originated  during 
the  last  few  years,  to  the  cndangenmcnt  of  litis  and 
property. 

I  have  latelv  siiggrsted  a  preferable  mode  of  manu- 
fa(5lure,  which  Is  now  being  very  largely  adopted,  several 
hundredweights  per  month  of  these  pastilles  being  made 
at  this  time. 

Pure  sulphur  is  reduced  to  a  state  of  minute  divisios, 
and  intimately  mixed  with  about  SO  per  cent  of  fresh  dry 
plaster  of  Paris,  some  charcoal,  and  a  mere  trace  of  nitre; 
when  mixed,  a  little  stiff  flour>paste  is  added,  and  the 
whole  brought  to  a  doogh-likecoosisteaqr  under  powerful 
stones.  This  dongb,'  beiogfrnned  in  theiemisite  novilds 
into  "  pastilles."  the  latter  are  finally  dried  pysteaiaFhsat. 
Such  pastilles  burn  slowly  and  evenly,  not  liqasQ^jng,  and 
can  be  readily  extinguished  if  required. 


ELECTRIC  ILLUMINATION. 

KVNTOY  BXPSKIUENTS  ReIJ^TIVE  TO    TKX  PRODIKTIOM 

OK  Electric  Light. 

By  V.  P.  Lt  ROUX. 
(CemiuMd  ftaia  p.  i0s>) 

Combination  of  the  Incandescence  of  Earthy 
Oxides  with  that  of  the  Charcoal  Points  between 
which  the  Voltaic  Arc  is  Produced. — In  applying 
ele6bic  li|^t  the  method  generally  proposed  is  to  dired 
it  into  a  nofe  or  less  limited  region  of^ssaee;  all  which 
escapes  into  the  opposite  region  would  M  lost  if  it  were 
not  colleAed  by  renedors  more  or  less  appropriate  to  the 
purpose.  On  the  other  hand,  experience  has  proved  that 
tl'.e  voltaic  arc  is  prone  to  irregular  displacements,  conse- 
quent upon  inequalities  in  the  cohesion  of  the  charcoal, 
impurities  contained  in  it,  and  above  all  the  slightest 
agitation  of  tlie  air.  The  most  luminous  portions  of  the 
charcoal  eleiflrodcs  being,  as  we  have  already  remarked, 
the  surfaces  beisvcen  which  the  arc  arises,  tliese  surfaces 
are  inclined  sometimes  in  one  diredion  and  sometimes 
in  another  by  reason  of  the  displacement  which  the  arc 

(undergoes,  the  result  being  a  considerable  variation  in  the 
eff»a  of  light  produced  by  the  latter  in  any  determinate 
regiofta 


Electric  Illumination. 
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emitted  by  the  impure  charcoaL  If,  however,  the  cylinder 
of  earthy  matter  M  brought  into  aAua]  cimtad  iinth  the 
chAfcoal  points,  and  the  pressure  maintaiaed,by  k  alight 
spring,  the  agpe4ft  of  things  is  clunked. 

If  a  pencil  of  lime  or  even  plain  chalk  be  aaed,  the 
carbons  will  hollow  out  in  it  a  sort  of  trench  in  which  the 
heat  is  condensed  as  in  a  sort  of  revcrbcratory  furnace, 
and  the  amount  of  light  emitted  is  proportionally  ang- 


:nL:itetl.    Cin  examining  the  li^'ii^ 


a  piL  ce  of  black 


I  b;:lievc  that  if  there  could  be  placed  on  the  opposite  j  that  lime  or  strontia  will  do  equally  well.  U 
side  to  thai  towards  which  the  light  was  to  be  direfted,  the  cylintlL-r  of  either  of  tl-csc  siibst.incrs  be  fixed,  a  slight 
and  in  prciini'.y  to  !hc  arc,  !!orne  body  Capable  of  re-  1  cavitv  instant!','  forms  at  its  hnsi-,  r.nd  the  condition* 
fleeting  h.ii  1,  ir.  a  luminoim  t'orni  the  enormous  r.i'rr.biT  ii-i:i;i:ri  tJie  same  for  an  inilcfiniti-  time,  the  arc  cont:n'j;n;; 
of  radiations;  thrown  upon  it  by  the  electrodes  and  the  j  to  play  upon  the  body  without  inducmg  any  moditjcatioo 
arc  itself,  these  radiations  would  be  more  profitably  I  but  the  vitrification  caused  by  the  siliceous  vapour* 
utilised  than  bv  any  other  method,  tUe  arc  being  at  the  same  ' 
time  ptotcctcd  by  a  sott  of  si n  cn,  annulling  in  an  almost 
bemispberic  region  ail  the  above-mentioned  disturbing 
causes. 

The  sabstance  chosen  for  each  a  purpose  should  be  at 
the  same  time  a  bad  condndor  of  heat,  and  possessed  of 
great  powers  of  radiation,  conditions  fulfilled  to  a  great 
extent  by  lime,  magnesin,  and  earthy  oxides  in  general, 
I  first  effected  the  experiment  with  cylinders  of  n,.i:;iu-;i a 
compressed  aLCordini;  to  the  process  of  M.  Catuu,  and 
manufactured  for  purposes  of  oxyh\<lii^  illumination.  By 
placing  the  Hnsii  o(  one  of  these  cyiinders,  whose  diameter 
is  about  8  milhnietre';,  at  a  short  distance  from  the  char- 
coal points  of  an  electric  lamp,  in  such  a  way  that  the 
magnesi.i  may  be.  a-^  it  were.  Helped  un  hy  the  voltaic  arc, 
it  will  assume  an  incandescence  equal  to  that  of  the  niost 
luminous  portion  of  the  charcoal.  At  the  same  time  the 
light  acquires  remarkable  constancy  from  the  fixity  of  the 
arc,  which  may  be  drawn  to  greater  length  than  in 
ordinary  cases,  because  as  the  magnesia  forms  a  screen 
and  maintains  the  elevation  of  the  temperature,  the 
chances  of  the  arc  being  broken  an  greatly  diminished. 

The  magnesia  may  thus  be  kept  in  contaA  with  the 
voltaic  arc  for  more  than  an  hour  without  suflicicnt  con- 
sumption to  cause  any  apparent  change  in  the  conditions 
of  tljL-  txp^:::iient  ;  its  surface  becomes  hollow  during  the 
fir&l  few  muiv.enis,  b  it  if  tlie  b.ir  of  this  substance  is  kept 
fixed,  the  power  of  t;ie  arc  abating  at  a  very  slight  dis- 
tance, it  will  no  lotiger  hn  c&nsumed.  Another  kind  of 
alteration  will,  however,  ensue,  the  magnesia  will  imbibe 
th-i  siliceous  vapours  emitted  by  the  voltaic  arc,  and 
combine  with  them  in  a  sort  uf  glass,  which,  when  cold, 
is  of  a  pale  greenish  hue,  and  extremely  hard.  This  fa<fk 
is  disadvantageous,  inasmuch  as  it  greatly  diminishes  the 
irradiating  power  of  the  magnesia.  :.nd  renders  the  pro- 
dudlion  of  a  commercial  pvic  carhr  n  m  an  appropriate 
condition  for  the  purpose  of  eledric  illumination  still  more 
desirable. 

The  amngement  of  a  brilliant  voltaic  arc  between  two 
pencils  of  charcoal,  and  in  the  presence  of  magnesia  or 
Diqr  other  earthy  oxide,  would  constitnte  one  of  Jie  most 
beautiful  sources  of  light  possible  to  realise.  It  is  probable 

that  zirconia,  whose  remarkable  properties  with  rcspedl  to 
the  oxyhydric  flame  have  been  made  known  by  M.  Caron,* 

would  be  er,nally  beiieliL:al  m  tho  case  of  ek^ttic  light ; 
but  at  present  I  fiave  had  no  opportunity  of  tr\ ing  it.  It 
may  nevertheless  be  inferted  t'-.at  ^irennia  wmjld,  like 
magnesia,  be  quickly  vitrified  by  the  sihccuusi  vapours  of 
the  charcoal,  so  that  considering  the  high  price  of  zirconia, 
it  would  be  expensive  to  use  unless  the  carbon  were  free 
from  silica. 

OeoomposinfAdUon  the  Voltaic  Arc  on  Earthy 
and  AlkaUne-Sulliy  Oxidea.— When  that  splendid 
experiment  which  has  since  become  familiar  (o  us,  though 
on  a  stnaller  scale,  was  performed  by  Davy  with  the  pile 
of  the  London  Koyal  Institution,  he  proved  that  the  most 
refradory  substai^^es.  such  as  magnesia,  lime,  and  other 
oxides  of  the  same  kind,  melted  or  even  disappeared  in 
this  focus  ol  iiucase  heat. 

Neither  Davy  nor  any  later  experimentalists  appear  to 
have  ascertained  the  nature  of  the  aherntion  caused  in  the 
oxides  by  the  aifiion  of  the  vullaie  arc  :  the  pursuit  of 
other  invesliKalions  has  led  me  to  a  more  attentive  con- 
sideration of  these  phenomena,  by  which  I  have  discovered 
that  the  oxides  undergn  a  real  decomposition.  The 
advantages  derive  d  front  the  juxtaposition  of  a  cylinder  of 
magnesia  to  the  charcoal  points,  for  providing  ele^ric 
li^t,  have  been  already  aXlnded  to ;  tt  may  be  added 


glass  it  picscnts  the  appearance  of  an  opaque  luminous 
cloud  in  which  the  extreme  ends  of  the  charcoal  are 
undistinguishabic,  their  usually  ulH  marked  Ijnlliancy 
beini;  lost  in  the  mass  of  l);',lit>  and  there  is  a  sensible 
evoiulion  of  whitish  fumes.  The  spectroscope  displays 
an  intermittent  spedrum  filled  with  large  and  brilliant 
rays  which  are  recognisable  as  those  described  by  difierent 
authors  as  charadtenstic  of  calcium,  but  their  number  and 
intensity  is  greater  and  they  are  better  defined.  This 
is  not  suprising  if  the  difference  between  the  luminous 
intensity  attainable  by  this  process  and  by  those  hitherto 
employed  be  considered.*  It  would  be  doubtless  possible 
by  this  method  to  obtain  mneh  new  information  respeding 
the  spedra  of  metab,  provided  that  only  pure  produfts 
were  employed. 

The  employment  of  strontia  r5\ts  analogous  effefls 
undtr  the  sajne  conditions,  th*  light  as-umes  a  charadler- 
istic  red  luiije,  and  the  speftropcope  displays  the  rays 
charaifleristic  of  stron;;nra.  tln;siiresentin;ra  simple  means 
of  enriching  the  electric  light  with  red  rays.  It  may  \ni 
here  remarkL-d  th.at  the  flame  always  contaie. s  a  large 
proportion  of  white  lif^ht,  for  if  the  metal  be  s'-t  iVee  in 
some  parts  of  the  flame,  in  others  it  returns  to  the  state  of 
oxide,  the  incandescence  of  which  always  yields  a  white 
light. 

After  this  it  can  no  longer  be  doubted  that  earthy  and 
alkaline-earthy  oxides  undergo  decomposition  by  the 
voltaic  arc  ;  it  now  temaina  to  be  ascertained  by  virtue  of 
what  a^on  it  takes  place.  Is  it  an  eleAro-cbemical  de- 
position  }  Does  the  oxide  become  a  condnAor  by  the 
elevation  of  temperature?  Is  it  a  reducing  aAion  of 
carbon  vapour  7f  or  lastly,  is  it,  according  to  the  theoiy 
of  M.  II.  Sainte-Clatre  Dcville,  a  result  of  elevation  of 
lempciature  j'roducing  a  separation  of  the  elements  i.i  the 
same  way  as  when  oxide  of  mercury  is  heated  ?  Do  these 
three  causes  operate  simultaneously?  which  is  quite 
possible,  or  mav  one  be  wnntins;  ?  1  cannot  say  ;  but  it 
appears  to  ir.e  that  two  may  be  suppressed  :  it  js  knoun 
to  be  possible  to  produce  with  solar  light,  conctntr.ited  in 
a  foLus  of  mirrors  or  lenses,  a  heat  quite  as  powert'ul  ss 
that  of  the  voltaic  arc,  and  spectral  analysis  may  be 
easiiN  .nppliedto  these  phenomena;  to  realise  this  idea, 
special  conditions  would  be  required  not  easy  to  improvise, 
but,  nevertheless,  I  hope  when  possible  to  put  it  into  efledt. 

Nothing  can  be  easier  than  the  prai^ical  application  of 
the  modes  of  improving  the  quality  of  elcdlric  light.  , 
Arrange  in  the  horizontal  plane  which  passes  between 
the  charcoal  points  a  tube  formed  like  a  cylinder,  from 
9  to  to  millimetres  in  diameter,  containing  the  oxide  to 
be  emptovcd ;  this  is  kept  in  consAflt  contaA  with  the 
charcoal  ly  a  weak  spiral  spring.  Kxperience  shows  that 
the  slight  ii  iCtion  which  ensues  docs  not  prevent  theatflion 

♦  Ttit  &parl;  from  the  batteries  doubtless  posscusf  s  a  hichtr  iemp«rji- 
ture  than  that  <>{  the  vutuic  arc,  but  itx  duration  ii  very  short  and  it< 
impreuion  upon  the  organ  of  sight  i;;  an  v.vample  of  the  bicviiy  of  it* 
duratioo. 

I  01jscnilion%  madt  by  MM.  H.  Sainte-CKiire  Dcviilr  and  Debrsy 
in  tlie  coiir&c  of  thcirciarKinaliuns  of  the  metals  of  the  platinum  icrlti, 
show  that  on  the  coouit  v<  gM-eok*  mti  Ittnc,  hcjttcd  in  a  flame  ai 
oiyiHi  wmt  liydwma  IM,  pMnew—  trf indnfliop  nccurrtd;  thai, 
line  vrbtcii  htt  hccH  ■Bi3«aa'  u  thtia  ceaditiaBS.  «  hen  plunged  mM 
wster,  diicaguea  hydMeen  na.  sad  vrill  cvca  bura  in  the  JtaalL 
lAmuhs  dt  Ckmit  tt  dtnySine,  jrd  seiicsi  vol  IvL,  p.  m^imPi 
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of  the  apparatus  which  reflates  the  movement  of  the 
charcoal.  It  is  possible,  if  the  oxide  employed  be  cxces- 
sivel)-  impure,  that  the  vitr-ficd  matter  would  cause  the 
charcoals  to  adhere  to  it  ,  might,  however,  be  easily 
•TOided  by  causing  the  charcoal  cle£krodes  to  rotate 
■lowly  upon  thehr  axes. 


OX  FOOD.* 
By  DR.  LETHEBY,  M.A..  M.B.,  Ac. 
(Cemlnvcd  fim  iflA.) 

Functions  0/  Difftrtnt  Foods. 

Am  DOW,  before  I  Imve  this  part  of  the  subjea,  it  it  right 
d»t  I  should  My  a  few  wordt  respcAiog  the  fundUons  of 
certain  beveragea  (a«  tea,  coffee,  and  fennented  liquors), 
wMch  have  been  more  or  lets  in  me  ia  all  agea,  aa  if 

from  an  untaught  physiological  inatiDA.  VeeeUble  In- 
fusions, containing  the  same  adive  principles— vi«., 
astringent  matter,  volatile  oil,  and  a  crystallisable  body 
rich  in  nitrogen,  have  been  resorted  v  f  m  ome  undefined 
purpose  by  the  natives  of  every  clituAtc  ;  indeed,  to  use 
the  words  of  Mr.  Johnston,  "the  practice  has  prevailed 
equally  in  tropical  and  in  arCtic  regions.  In  Central 
America,  the  Indian  of  native  blood,  and  the  Creole  of 
mixed  European  race  indulge  alike  in  their  ancient  chocu- 
late.  In  Southern  America  the  tea  of  Paraf;uay  is  an 
almost  universal  beverage.  The  native  North  American 
tribes  have  their  Appalachian  tea,  their  Oswega  tea, 
their  Labrador  tea,  and  many  othen.  From  Florida  to 
Geor);ia  in  the  United  States, Mid over  all  the  West  India 
lalanda,  the  nataraliacd  Eimpean  races  sin  their  favourite 
eoffM;  whUe  over  the  Nortnern  States  of  the  Union,  and 
in  tho  BiilWi  provinces,  the  tea  of  China  ia  in  daily  and 
conitant  nae. 

"  All  Europe,  too,  haa  chosen  its  prevailing  beverage ; 

Spain  and  Italy  delight  in  chocolate ;  Prance  and  <Sennany, 
and  Sweden  and  Turkey,  in  cotTee  ;  Russia,  Holland,  and 
England,  in  te;i— whilst  poor  Ireland  makes  its  vkarm 
drink  of  the  husks  of  the  cocoa,  the  lefoae  of  the  choco- 

late  mills  of  Italy  and  Spain. 

■'  All  Asia  feels  the  same  want,  and  in  different  ways 
has  long  gratified  it.  Cufiec,  indij^enous  in  Arabia  or  the 
adjoining  countries,  has  followed  the  banner  of  theprophet, 
wherever  in  Asiaor  Africa  hit  false  faith  hastriumphed.  Tea, 
a  native  of  China,  has  spread  spontaneously  over  the 
liill  cottotry  of  the  Himalayas,  the  table  lands  of  Tarury 
and  Thibet,  and  the  plains  of  Siberia ;  has  climbed  the 
Altaia,  oyerapread  all  Russia,  and  is  equally  despotic  in 
MoKOW  OS  in  St.  Petersburg.  In  Sumatra,  the  collec- 
leafyiddsthe&voucite  leaofue dark-thinned  population; 
while  Central  Africa  boaata  of  the  Abvsiinian  chant  aa 
the  indigenous  warm  drink  of  Its  EthiopiMi  people. 
Everywhere,  in  f»&,  un-intoxicating  and  non-narcoiic 
be\  erages  are  in  fjeneral  use  amon^  tribes  of  every  colour, 
beneath  every  sun,  and  in  every  condition  of  life.  The 
custom,  therefore,  must  meet  some  universal  want  of  our 
nature,  6ome  physi<)l«};ical  fun^ion  which  science  has 
not  yet  explained  ;  and,  considering  that  these  hever.-»^i-s 
contain  essentially  the  same  therHical  conipoimds,  it  is 
remarkable  that  they  should  have  been  seleiited  from  the 
whole  range  of  the  vegetable  kingdom."  As  Mr.  John- 
ston truly  observes,  "  What  constitutional  cravings 
common  to  us  all  have  prompted  to  such  singularly  uni- 
form results  I  Throufbliowvaatananiountof  unrecorded 
individual  experiences  muat  these  results  have  been 
anhred  at  I" 

*  The  pnncijpat  coostitutDts  of  tbese  vegetable  substances 


ist.  A  volatile  oil,  on  which  their  aroma  depends,  and 
which  rarely  amounts  to  one  part  in  150.     and.  An 

a8trin:;or,t  .i^'i  1  t if  tne  nature  of  tannic  acid  in  itj.t,  and 
called  cattcic  acid  tn  coffee,  which  give  theiu  their  bitter 


•The 


ihaBocitlrof  Ana. 


I-20 


Styptic  taste;  it  «inonnts"^to  from  13  to  18  per  cent 
in  tea,  and  to  about  5  per  cent  in  oolfcej  and  wd* 

a  crystallised  nitrogenous  substance  of  an  alkaline 
nature  called  theine  or  ca.leir.e,  and  theobromine. 
The  average  amounts  of  this  aiicaloid  in  different  vege- 
table substances,  according  to  Dr.  Stenhooae,  ia  here 
recorded : — 

Tlieia*  or  CaMae 
ptrcenb 

Guarana,arBraziIian  cocoa,from  Git(inr«n\ 

offidnaUs    ]  ^ 

Good  black  tea   2-13 

Black  tea  from  Kemaor.,  H.  I.     ..    ..    ..  197 

Dried  Coffee  Leaves    I'a6 

Mate,  or  Paraguay  tea,  from  //<'.t  rttriTg^my- ) 

ensis    ) 

Various  samples  of  coffee-beans  . .  from  O'S  to  I'oo 

The  physiological  properties  of  this  substance,  and  of 

its  homologue,  theobromine,  are  not  clearly  discoverable. 
Miildcr  states  that  they  are  not  the  agents  concerned  in 
the  peculiar  adion  of  tea  anJ  eofiee.  Lielij;,  however, 
points  to  the  faii  that  w;th  ttie  addition  of  oxy^^en  .ind 
the  elements  of  water  they  tan  yield  taurine,  which  is 
the  nitrogenised  constituent  of  bile  ;  and  he  asks  v,  htther 
they  may  not  be  concerned  in  the  production  of  bile. 
Theine.  he  abo  states,  is  rel.Tted  to  ktcatinir.e  —  that 
remarkable  compound,  pro<luced  in  the  vital  process,  and 
occurring  in  the  muscular  system  of  animals  ;  and  to  gly- 
cocol,  which  we  may  suppose  to  exist  in  gelatine  coupled 
with  another  compound.  In  faA,  according  to^  him, 
there  are  no  drinks  which  in  their  complexity,  and  in  the 
nature  of  certain  constituents  have  more  resemblance  to 
soup  than  tea  or  colfee ;  and  it  is  very  probable,  he  saya, 
that  the  use  of  them  ns  n  part  of  food  depends  on  the 
exciting  and  vivifying  aAion  which  they  have  in  common 
with  soup.  Reasoning  in  this  way,  it  may  be  said  thht 
theme  or  caffeine,  and  theobromine,  are  closely  related  in 
their  toniposition  to  nervous  tissue,  and  that  therefore 
ihey  are  suited  for  the  repair  and  renovation  of  the 
exhausted  h.'ain.  I'xperiments  made  hy  Lclimann,  in 
185.^,  witli  inlusiou  of  roasted  cotTcc,  and  v.'ah  caffeine, 
went  to  show  that  their  chief  influence  on  the  human 
body  was  to  retard  the  waste  of  tissues;  that  when,  for 
example,  an  iiUusion  of  three  (niartcrs  of  an  ounce  of 
roasted  coffee  was  taken  daily  for  a  furtnj{^ht,  the  amount 


of  urea  and  phosphoric  acid  excreted  by  the  kidr.ej's  was 
less  by  one-third  than  when  the  same  food  was  taken 
without  the  coffee.  The  cmpyreuraatic  oil  Was  found  to 
exert  a  stimulating  aiflion  on  the  nervous  system,  and 
when  taken  in  excess  caused  excitement  and  wakefulness. 
It  also  operated  cm  the  akin  by  producing  a  gentle  perspira- 
tion, and  it  fsnoved  the  sensation  of  hunger.  The  con- 
clusion from  these  experiments  was,  that  both  tea  and 
coffiee  exhilarate  the  nervous  system,  and,  by  lessening 
waste,  enable  the  food  to  go  further  in  its  nutritive 
aAion  ;  that  with  a  given  quantity  of  food  more  work 
could  be  performed  when  these  beverages  were  taken 
than  otherwise  ;  and  that  in  old,  infirm  persons,  whc:c 
the  desire  for  tea  is  so  strong;,  the  waste  and  dcc.ty  of  the 
svstem  was  lessened.  It  operates,  in  fatit,  as  a  SOtt  of 
lubricant  of  the  animal  system,  and  by  oiling  the  machtneiy, 
enables  it  to  work  easier  and  longer. 

The  more  recent  experiments  of  Dr.  Ivlward  Smith  are 
not  exaflly  to  the  same  purpose ;  for,  in  his  opinion,  tea 
promotes  rather  than  checks  the  chemico-vital  functions 
of  the  body,  for  diredlly  after  it  is  taken,  the  quantity  of 
carbonic  acid  emitted  from  the  lungs  and  the  4]uantity  of 
air  inspired  are  increased ;  and  there  ia  greater  depth  and 
freedom  of  fespiration.  In  this  way,  he  thinks  it  pro- 
motea  Ae  tmnsformatioB  of  starchy  and  fatty  food; 
besides  which,  it  increases  the  aftion  <rf  the  akin,  and  by 
inducing  perspiration  lessens  the  heat  of  the  body. 
Coffee,  he  says,  has  an  opposite  effed,  for  it  lessens  the 
adion  of  the  skin,  and  pr;  i;  it-:-  that  of  the  bowels;  and 
its  influence  on  the  respiratory  processes  is  somewhat  less 
(iHHi  that  often. 
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It  ia  maoifut  from  all  thU  tliat  we  have  yet  to  learn  ] 
wbat  are  the  epecuU  eAiont  of  thete  beverages ;  and  why 
U  is  that  they  have  been  used  in  all  times,  and  in  all  | 
countries,  as  a  means  of  supplyin;;  some  natural  want  ] 

which  science  is  unable  to  disd-.t-i  tliat  everywhert-. 
the  poor  and  the  needy,  the  aged  and  iJic  uifirm,  will  make  ! 
a  sattifiLC  ofuven  nutritious  food  for  some  such  bi-.  t  rage 
as  tea  and  coHue — that  nc>t  less  than  500,000,000  of  the 
Immnn  race  shiiiild  make  u<^e  of  an  infusion  of  tea  ;  that 
more  titan  100,000,000  should  drink  coffee  ;  about 
50,000,000  cocoa ;  and  not  less  than  10,000,000  of  the 
inhabitants  of  Peru,  Paraguay,  and  the  Bra/ils  should  use 
an  infusion  of  matifof  guarana.  In  this  country  alone 
there  is  over  100,000,000  lbs.  of  tea  consumed  annually, 
and  perhaps  about  half  as  much  of  coffee.  All  this  looks 
like  the  influence  of  aome  deep-seated  necessity  which  onr 
philosophy  is  unable  to  fathom. 

And  w  :th  rt  f^'.ird  In  tlic  use  of  fermented  liquors,  there 
is  the  same  uiiiverbal  indication  of  their  serving  a  pro- 
found pliysiological  purpose,  and  suj'j  ly  n  ;  a  common 
want,  h  >s  no  argument  that,  because  [)ie<-e  ihinf^ft  have 
lii-in  abused  tlicy  jirrve  no  purpose  in  in.in's  emnnniy. 
On  the  contrary,  the  fadl  of  their  use  in  all  time,  and  that 
no  saccharine  liquid  or  juice  of  ripe  fruit  can  be  exposed 
to  the  air  without  spontaneous  and  almost  immediate 
fementetiOAi  ate  striking  evidences  of  a  useful  purpose. 
Thegr  may  not  enter  into  the  composition  of  tiaaues,  but 
they  may  stimulate  the  encri^es  of  the  living  frame,  and 
tonae  them  into  {ncieaaed  adivity.  It  Is  not  merehr  the 
brick-work  and  marble,  so  to  speak,  of  the  human  t>ody, 
nor  yet  the  concrete  movements  of  the  machine,  that 
have  to  be  sustained,  for  there  are  rarer  forms  of  matter, 
and  higher  man.fLstations  of  force,  concerned  in  man's 
existence  ;  and  hi^  resort  to  such  beverages  as  these  may 
be  for  something  more  than  the  nouri  l  inert  of  the 
system,  or  even  the  mere  raising  of  his  spirit  above  the 
common  concerns  of  this  work-o*-day  worldt 

That  alcohol  stimulates  the  adiion  of  the  netvous  system 
there  is  no  doubt,  and  it  is  eijually  certain  that  it  iacreases 
the  respiratory  changes.  Dr.  Edward  Smith  Is  of  opinion 
that  it  also  lesaena  the  aAlon  of  die  muscles  which  arc 

subjeA  to  volition,  and  increases,  in  a  certain  degree,  the 
adlion  of  those  which  are  independent  of  it,  as  the  heart  and 
tespiratory  muscles.  He  tmds,  tou,  tli.il  i*.  dinijiiisl.e*  tlie 
funAions  of  the  skin,  and  by  thus  kssenin;;  liic  w.iste  of 
animalheat.  it  has  a  consers'ative  tendency.  The  efti(.1s 
ol  alcohtil  .'ire.  however,  much  modtfied  by  tlie  subst.inces 
with  wliieh  ;l  Is  .'issotKited  in  dilleient  almhtdie  liiiL:id>; 
beers  and  ale,  for  example,  a£t  on  the  respiratory  funittions 
by  reason  of  the  saccharin^  and  nitrogenous  matters  they 
contain  ;  wine  also,  as  well  a<?  cider  and  perry,  have  a 
similar  a(^ion,  and  in  prupurLion  to  tlu  ir  s.iccharine  and 
acid  constituents  ;  brandy  and  gin  lessen  the  respiratory 
,  changes,  and  the  latter  aAs  on  the  kidneys  by  leaaon  of 
the  volatile  oil  it  conuins;  whial^  is  UDceftdn  In  its 
elTeA  apon  the  lungs ;  while  nm,  like  beer  and  ale,  is  a 
true  restorative,  as  it  sustains  and  increases  the  vital 
povi^ers  ;  and  he  says  that  the  old-fashioned  combination 
of  rum  .ind  milk  is  the  moSt  powerful  restorative  with 
whit.l»  he  16  ^cqu^inlcd. 

Liebig  is  of  opinion  that  alcohol  is  burnt  jor  oxidised  in 
the  system,  and  is  therefore  a  calorific  a^ent  ;  but  the 
researches  of  Lallamand,  Pcrrin,  and  Duray,  as  well  as 
those  of  Dr.  £dward  Smith,  have  demonstrated  that  a 
largo  pottiOD  of  it  pasaes  throng  the  syrtem  unchanged, 
and  apacara  in  the  breath  and  persphration,  as  weU  as  in 
the  urine.  They,  therefore,  conclude  that  alcohol  is 
not  a  food,  hut  is  a  mere  eNcitor  df  the  nervous  centres. 
On  tlic  other  lianii.  Dr.  '1  Inidieniii  in  a  rather  lart;e  exfieri- 
ment  on  the  students  of  his  chiss  (33  in  number!,  found 
that  of  the  4.000  grammes  of  alcohoi  in  the  44  bottles 
of  w  ine  which  they  drank  at  one  sitting,  only  10  grammes 
appeared  in  the  urine;  and  a^snminer  that  about  10 
grammes  more  were  exhaled  by  the  breath  and  skin,  he 
concluded  that  only  o'5  per  cent  of  the  alcohol  escaped 


nndianjiod.  Ha  thesefiorsheilicvettiiat  alcohol  is  oaudisad 
in  the  body,  and  Is  a  true  Ibod. 

But  besides  this,  the  inauiries  of  Potsseuille  have  shown 
that  it  is  a  physical  as  well  as  a  chemical  and  physiological 
a.;ent,  lor  it  hinders  the  fiuw  of  liquids  in  narrow  tubes, 
a)jd  tiiay  act  in  the  same  way  on  the  movements  of  the 
blood  in  the  capillary  vc-sels.  He  fuund,  for  example, 
that  wlicn  the  flow  of  a  certain  quantity  of  water  through 
a  small  tube  occu|iied  575'S  minutes,  and  of  the  serum 
of  blood  1048*5  mtnutes,  the  rlow  of  the  same  quantity 
of  Madeira  wine  under  the  same  circumstances  was  1 138 
minutes,  of  sparkling  Sillery  1463,  and  of  Jamaica  rum 
1832.  Its  fumflions,  therefore,  are  manifestly  of  a  com- 
plicated nature  ;  in  fad,  t^e  whole  subjedl  is  remarkably 
obscure,  and  requires  the  light  of  science  to  illuminate  ii> 
As  in  the  case  of  tea  and  its  allies,  agea  of  empiridam  an 
waiting  for  a  philosophical  iaierpfemloa. 

Lastly,  as  to  the  funAions  of  condimenta->«s  pepaais, 
mustard,  spices,  Ac.  They  are  merely  stimulants  of  the 
di!;esti\e  organs,  promoting  the  flow  of  the  saliva,  the 
j;aslric  juice,  and  other  intestinal  secretions  ;  and  increasing 
the  peristaltic  movements  of  the  viscera.  Thev  thus  .-Jd 
in  the  processes  of  digestion  ;  and  by  giving  flavour  to 
the  food,  they  wet  the  appetite,  and  so  increase  the  relish 
for  it — iuditierent  food  is  thus  made  palatable,  and  its 
digestion  accelerated. 

And  aovf,  in  conclusion,  we  may  safely  inquire,  as  a 
supplementary  question  to  the  funoions  of  food,  what  are 
the  mechanical  and  thermolie  powers,  as  well  as  the 
fattening  capabilities  of  various  attlclcs  of  diet  7 

Dr.  Frankiaad  has  made  some  vciy  caicfiil 
tions  of  the  calorific  values  of  difleiunt  i 
food;  and  reawrebarinf  that cwety  pound  of ' 
I*  of  Fahrenheit  repreaeats  a  mcehanieal  force  of  771  lbs. 
lifted  a  foot  high,  it  is  easy  to  calculate  the  working 
energy  of  any  substance  from  its  therrootic  power  when 
burnt  in  ovyjjen,  or  when  less  perfedtly    consumed  in 
the  animal  body.    Arranging  the  results  under  these  two 
heads,  we  shall  find  that  the  energies  of  different  articles 
of  diet  may  be  expressed  as  in  the  follow  ing  tabic  :  — 

ACTUA^L   E.NBRGV  OF  TbH  GkAINS  OF  THE  MaTSRIAI,,  IN 

ITS  Natukal  Condition,  when  completely  Burnt 
IM  OXYOBM,  Alio  WItaM  OXIDISBD  UITO  CaaBOMtc  ACtOt 
WaTSR,  AMD  VRK*t  m  THK  AMUIAI.  BOiDV. 

Percent  Lk«.H(lcd klbolblilb. 

of      <  '  > 

water       When  When 
i&         burnt  in  Oxiditcd 
Material.    dsKen.   in  the  body. 

l^ii't^r  '  ..  »5  >4357  ^4357 

Cheshire  cheese..    ....  24  91B7  ^613 

Oatmeal    15  7913  7769 

Wheat  flour                 ..  13'  7788  7591 

Pea-meal   is  7778  9456 

Arrowroot                   ..  18  7731  7731 

Ground  rice    13  7535 

Yolk  of  egg    47  6761 

Lump  sugar    19  G61S 

Grape  sugar    20  6476  6476 

Entire  egg   62  4708  4507 

Bread  crumb    44  440Q  4246 

Ham    54  3915  3317 

Mackerel                        ..  71  3537  3t87 

Lean  beef   Jl  3098  2818 

Lean  veal   71  2594  2314 

GuincBS's  stout  ..         ..  m  2123 

Potatoes  73  2002 

V.'hi!ing      ........  80  1787 

liass'sale   88  1530  _ 

White  of  en    86  1315  iqi 

Milk   87  130S  za4X 

Carrots   86  1040  ioa6 

Cabbage    89  858  830 

It  will  be  aaderstood,  of  course,  that  to  obtab  tflw 
*  results  i^^  thn  taiinnl  body  tfw  nuMdals  nM  WMB' 
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pletely  ifaaorbed,  lod  Mfy  oxidiMd  into  earboaie  scid, 
urea,  &e. 

Estimated  in  this  mftnner,  it  may  be  said  that  a  daily 

subsistence  diet  of  2  o/";.  of  thy  r.Uro^cnr.us  food,  and 
1^  2  o^s.  of  dry  l.i: bonan'ous,  calculated  as  hiarch  ;  and 
a  daily  \\orkir,>;  diet  of  b  o^s.  of  dry  nitrogenous  matter, 
and  26  ozs.  of  dry  carbonaceous,  have  the  following 
mechanical  enetgica:— 

Lbs.  liftid  I  toot  high. 

MTIien  biunt  ia    When  exidiitd 
mjreca.         la  the  My. 
Subsistence  diet     . .     6i3>0i7^  ftt307i<^ 
Woriung  diat  ..    ..    13^40,^  i3MtM^ 
But  the  aAnal  wondnR  power  of  the  banian  body  does 
not  approach  this.   In  fad,  although  a  man'a  daily  labour 
haa  a  very  large  range,  as  from  300,000  ft-1bk.  when 
lifting  dung  into  a  cart  to  i, 51x1, 000  ft.  lbs.  when  pushinr; 
or  pulling  horizontally,   yet  thu  average  is  not  above 
1,000,000 ft.4bB.t  aa  wiilbe  aecn  from  this  diagram:— > 

Kir^d  oflaboLT.  A".- ..urn  of  work 

in  ft.-lbSi  • 

Bricklaytr'.s  labourer  carry- 


inr;  bricks 
Coal  whipping. . 
Aaceoding  Faalboni 


i 


1,627,200 


Aathwily. 
Mayhevr. 


1 ,293,600 

1,07  j.qv 

933.746 
1.008,000 

»   861,156 

Turning  a  winch   837.760 

Pedeslnans  (20  mile«  a  day)  791,000 

Paving  and  pUc'dnving..    ..  ^8^480 

Portcta  carrying  loada  ..    ..  73M8o 

Slmt-drill  pnnlahment  . .    . .  094,400 


WislicenuB. 
Pick. 
May  hew. 
Ed.  Smith. 
Coulomb. 
Hangbtoa. 
Coulomb. 
II 

Haogfatoo. 


967,614 

calculated  internal  work  of 


Average   

Asid  I'ven  vv  hen  \\  0  add  the 
a  man's  body,  ati  the  beating  of  the  heart  and  the  move- 
ments of  respiration,  the  total  of  it  does  not  much  exceed 
a  million  and  a  half  foot-ponnds  a  day:— 


External  work  or  adtdal  labour  

Work  of  circulation  (75  beats  a  minute).. 
Work  of  respiration  (15  a  minuto)..  .. 


Foot-pound*. 
967,614 
497.880 
98.064 


Total  aacertainable  work  per  day  . .    . .  1,563,558 
It  is  evident,  therefore,  that  n  lar^ji-  portion  of  our  food 

must  escape  dif^cKtion  and  absorption  ;  indeed,  the  ther- 
motic  power  of  the  food  aclually  consumed  daily,  as 
estimated  by  the  carbonic  acid  exhaled  and  the  urea 
Secreted,  is  not  more  than  sufficient  to  raise  the  tem- 
perature of  10,000  lbs.  of  water  i  of  rahrenheit.  This 
»Fi  equal  to  a  force  of  7,720.000  lbs.  lifted  a  foot  high  ;  so 
that  the  ascertainable  work  of  the  food  is  about  one-fifth 
of  itsadtual  energy,  the  rest  of  the  power  being  consumed 
ia  molecular  movements  within  the  animal  body.  Helm- 
bolta  asserts  that  the  external  work  -should  be  a  fifth 
part  of  the  mechanical  force  of  thi.  ha  sted  food;  bat 
labour  must  be  well  apf4icd  to  develop  this  proportion  of 
ita  energy. 

In  the  steam-engine,  acoofding  to  Sir  William  Aim- 
strong,  only  a  tenth  ptft  of  the  i^ual  power  of  the  fad 
is  realised  as  work.  The  human  machine  is  therefore 
mort:  economical  of  its  force  than  a  steam-engine ;  in  fadt, 
it  is  assumed  by  Heidenham  and  others  th.it  not  less  than 
half  of  the  force  applied  to  the  livini;  muscles,  as  it  ii> 
de\eloped  in  their  tissue,  is  utilised.  But  although  the 
animal  machtne  is  so  much  more  economical  of  force 
than  the  steam-engine,  yet  on  account  of  the  cof-tliness  of 
its  fuel,  &c.,  it  is  far  more  expensive.  Taking,  for 
example,  a  steam-engine  of  one-horse  power  (that  is,  a 
power  of  raising  33i000  lbs.  a  foot  hirii  per  minute),  it 
win  foqnire  two  botaas  in  reality  to  do  toe  same  work  for 
ten  hoara  n  digrt  or  twenty-four  men ;  and  the  coat 
wcndd  be  rod.  for  the  &team-cngine,  8s.  4d.  for  the 
~  iottea»  and  Joat  £2  sterling  for  the  twon^-fonr  men 
Dr.  Fimudana  haa  eMisiated  fbe  wdgbt  nod  cost 


variottt  artieles  of  food  reqnired  to  be  oxidised  in  tbe 
animal  body  in  order  to  raise  140  lbs.  (a  rather  small 

man)  to  the  height  of  10,000  feet,  supposing  that  only 
one-tit':')  .1"  'he  adual  encrj^y  of  the  food  is  manifostod aa 
extern  ji  work.    Here  is  a  pan  of  his  table  :— 

OuacesKqiiiind. 


Oatmeal 
Flour   . .    . .  «. 
Pea- meal  .. 

Bread  

Potatoes 

Rice   

Beef-Cat  or  dripping 
Cbeshitocbaeaa.. 
Cabbage    . .   . . 

Butter  

Hard-boiled  eggs 
Lump  sugar 

Milk  

Lean  beef  . . 
Guiness's  stout  . . 
Bass's  pale  ale  . . 


Coit. 

acs  o  31 
ifo  o  3i 
2I'4         0  4l 

37"S  o  4i 

8ri  o  5i 

ai'5  o  si 

8>9  o  jl 

tS's  o  ti| 

tg4-3  I  oi 

ivi  I  oft 

35*3  »  a* 

U't  «  3 

1283  I  31 

56  5  3  61 

61  bottles.  5  7) 

9      do.  70 

Tbe motivc-power  of  fatty  foods  is  thus  shown  to  be  far 
hi^ier  dian  tbiat  of  lean  meat  or  fiuinaceooa  substancea, 
and  this  accords  with  expeiieoce,  for  tbe  labouring  classes 
have  long  since  discovered  that  fat  bacon  is  a  good 
material  for  heavy  work.  Its  efiicacy  ma^,  in  ^reat  part, 
depend  on  the  ease  and  certainty  wim  whicb  itisdigeatad 
and  utilised  m  the  body.  ? 

The  fattening  fundtions  of  food  arc'liable  to  great  varia- 
tion, not  merely  from  the  quality  of  the  food  itself,  but 
from  the  peculiarity  of  the  individual  consuming  it. 
This  is  a  matter  of  common  observation,  and  is  well 
known  to  the  breeders  of  stock.  Messrs.  Lawes  and 
Gilbert  found  in  their  experiments  on  the  feeding  of 
bullocks,  sheep,  and  pigs,  that  very  dififerent  quantities 
of  food  were  required  to  produce  the  same  increase  of 
weight.  Oxen  and  sheep,  for  example,  feeding  OD  tbe 
same  diet^via.,  oil-cnkc,  hay,  and  tumipa^consume,  in 
one  case  (that  of  oxen),  1,109  H)*'  dry  anbstance  for 
every  100  lbs.  of  increase  in  the  live  weight,  while  in  tbe 
other  the  sbeep  consume  only  912  lbs. ;  and  pigs  fed  on 
barley  meal  will  fatten  to  the  same  extent  on  4J0  lbs.  of  the 
dry  material.  I'igs.  therefore,  Store  up  about  one-fourth  of 
their  food,  reckoned  in  this  way;  ahoep  abovt ooo-ointb ; 
and  oxen  only  one-eleventh. 

The  proportions  of  the  several  constituents  of  the  food 
are  alto  very  diflerently  tJsed  by  these  animals  ;  for  in 
every  100  parts  of  the  dry  food  eaten,  the  several  amounts 
of  nitrognunut  carbonaceous,  and  mineral  matters  arc 
thtta  di^oaed  ott — 
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1? 


•fl 


Oxen 


Sheep 


{Nitraganoua  . 
CarbMaccova 
MIneial  . 


I9<d6 
73>86 
7-48 


0-81 

5-2/ 
0-8 


tOOW  6*3 


1' Nitrogenous  . 
J  Carbonaceous . 
lllineial  ..  . 


1941 
73-57 

7'02 


0-81 
70; 
o-» 


o  c 
'S  o 

o  « 

^  E 

0. 


7'4 

36-5 

251 


IS 

I 

$7*3 


57'3 


60*1 


100*00    8*0     31*9  9vi 


Kitrogenooa 
Catbonacaoua.. 


(Kit 
\Cai 


\ 


1238 
85*00 
a'62 

tOO'OO 


5*71 


"5*7 

0*2 


143 

a'4 


657 


17*6  167 
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So  that  the  power  of  appropriation  is  greatest  with  pigs  I  muscular  power  is  oecesiarUy  accompanied  by  the  pro- 

—  J  <  — ■    '  A    it.^     /- ..    I  Ju^ion  of  heat  within  the boidy,  even  when  the  muscular 

power  is  exerted  externally.  This  is,  doubtless,  tlw  cbki^ 
and  probably  the  only  source  of  animal  beat." 


and  least  with  oxen;  in  faA,  of  every  too  lbs.  tf  tuc 
several  constituents  of  the  food,  the  following  urc  ;:iL 
proponiORS  stored  up  in  the  three  classes  of  animals 


Of  100  Nitrofenous 
Of  too  CarbonaceottS  . . 
Of  100  Mineral    . .    . . 


fig*. 
7J 


Sheep. 

9'4 
3'l 


Oxen, 
l'9 


'Tr»  b»"  continued.) 


It  will  be  noticed,  too,  that  the  proportions  lost  in  respira* 
tion  arc  very  different  in  the  three  cases ;  for  it  is  greatest 
in  the  pig — amounting  to  nearly  66  per  cent  of  all  the 
food  eaten,  and  least  in  the  ox,  57*3  per  cent.  These 
proportions  represent  the  vital  work  of  the  body  during 
the  processes  of  ^'nv.vth  and  repair. 

The  time  also  thai  is  occupied  in  producing  fat  and 
inusLul.ir  tissue  is  different  with  ihrsc  .inimil'i,  lor  t)ic 
.ncieases  from  6  to  6-5  percent  of  its  weijjiit  per  wecit ; 
(hi;  sheep  not  more  than  175  per  cent;  and  the  ox  only 
t  per  cent.    Some  of  this  dilTerence  is  doubtless  due  to 
the  quality  of  the  food  mmlc  use  of,  for  the  pigs  were  fed 
on  a  nutritious  and  easily  digestible  diet— oat-raeal ;  while 
the  sheep  and  oxen  made  use  of  food  with  a  large  quantity 
9f  cellular  tisstie  and  woody  fibre  ;  and  here  I  may  remark 
that  the  power  of  utiltung  the  inferior  varieties  of  food 
is  very  different  with  different  clatses  of  animals.  Man, 
as  I  have  already  explained,  is  unable  to  dij^t  woody 
fibre,  or  even  the  harder  kinds  of  cclhtlu>>e ;  it  is  doubtful, 
indeed,  whether  he  can  digest  ceilulo&e  at  all.  'n»c 
aKii,  li  :  .  hu:  .1  limited  cap:iL;tv  ki.-  'vhis  kind  ni' 
wiicrcas  u.tvu  and  sheep,  and  the  hcrijjvofa  j;incraUy,  can 
cat  woody  tissues  with  advantaj^e,  and  convert  them  into 
flesh  and  fat.    In  eating  meat,  therefore,  we  are  utilising 
t'lc  (li;;'  sti\i'  i  M^scrs  of  other  animals :  and  are,  in  fact, 
employitij;;  their  stomachs  to  da  for  us  that  which  we 
could  not  do  for  ourselves.    This,  as  Mr.  Lawes  says, 
is  proved,  nut  merely  by  the  testimony  of  common  expe- 
rience, but  also  by  certain  anatomical  fads  relating  to  the 
Stnii^ture  and  comparative  si/e  of  the  stomach  in  different 
animals.     In  oaeo,  for  example,  the  stomach  weighs 
51  oiii.  for  every  too  lbs.  of  live  weight;  in  sheep  it 
weighs  39  02s. ;  in  piga  14  oas,  i  and  in  limn  otily  6  ozs. 
It  is  maniiimt,  tharefors,  that  tlw  food  of  man  snoold  be 
more  concentrated  than  that  of  the  lower  animal ;  and 
that  he  aAs  wisely  in  eating  flesh  and  fat,  which  are  the 
very  e«8ence  of  food,  for  he  thereby  economises  labour, 
and  employs  tlie  assni'.il.i:ivL-  puwci  s  ofoiiicr  cit-aturcs  to 
brin<;  the  crudu:st  uiaiciial^  isUu  a  nudiUoua  And  iiighly 
digestible  form.    It  is  true  that  mun,  in  common  with 
other  animals,  is  able  to  convett  starch  and  sifj^arinto  fat, 
.ind  the  lower  qunlitic:  ct   il  j  rr.rn  iiuu  iil'sIi,  but  by  so 
doing  he  expends  force,  fur  in  the  case  of  fat  he  locks  up 
in  it  twice  and  a  half  the  potential ^cncfgy  of  stigar  and 
starch. 

Looking  broadly,  therefore,  at  the  fiiiiAIons  of  food, 

and  re;;arding  the  animal  body  as  a  machine,  in  which 
potential  energy  is  rendered  aiAive,  it  would  appear  that 
its  tii.iin  I'jf.tv  is  til  t!i.-vL-l> fuiLC  l,v  t!ic  ( :\i:l.■lti^>ll  of 
carbo-hyJro>ens  cuiu. lined  i;i  tlit-  Id- ii-d,  and  Siul  by  the 
oxidation  of  tissue.  .A  pnrtinn  t  1'  tiss  iL'  n  j  doubt  decays 
in  the  transference  of  its  e!ier(;ii.  s  t  j  <i;l;i  r  forms  of  action, 
and  requires  repair  ;  but  the  dec.^y  is  sc.uxcly  nuiri-  nitijd 
at  one  time  than  another,  and  is  in  no  case,  when 
sufficient  food  is  supplied,  the  cause  of  mechanical  labour. 
"  In  man,"  says  Di .  I'r.nddand.  "  the  chief  materials  for 
muscular  power  u-.c  1.  n  n  irogenous  ;  hot  nttrogenOUS 
matter  can  also  be  employed  for  the  same  purpose,  and 
hence  the  greatly  increased  evolution  of  nitrogen  under 
the  influence  of  a  flesh  diet,  even  with  no  increase  of 
muKular  exertion.  The  non-nitrogenous  matteiSi  also, 
which  find  their  way  into  the  blood,  yield  up  all  their 
potential  ener^  as  aAual  energy ;  whereas  the  nitro" 
genpus  in  leaving  the  body  as  urea  carry  with  them  a 
portion  (at  least  one-seventh)  of  their  potential  energy 
unexpended.  The  transference  of  potential  tmngy  into 
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M.  Lefort  has  puLlished  a  note  on  the  employment  of 
vegetable  tar  in  thcin;,'.    In  theyear  1851,  M.  Pettenkoflfer 
obser\cd  tiiat  wunil   vim-i^af  exposed  to  the   act:  r  i  ' 
ammonia  and  of  [  cithlotide  of  iron,  became  colpurc^i  a 
deep  viulct.      M.  Pauli,  his  assistant,  endeavoured  to 
isolate   the    substance  which  caused  this  reaction,  and 
obtained,  bv  iii-.i'in|;  the  acetic  acid  iVom  wood  with  Sul- 
phuric ether,  an  acid  crystallising  in  hnc  needic-s,  ^ery 
soluble   in   water,  alcohol,   and   ether,  presenting  the 
charaders  of  pyrogallic  acid;  subsequent  examination, 
however,  proved  this  body  to  be  p3rrocatechuic  acid.  The 
circumstances  under  which  oxyphenic  acid  is  produced, 
and  the  very  deep  colouration  acquired  by  tar  'uati.T  upon 
the  addition  of  a  salt  of  seaquioxide  of  ironi  led  M.  l,«fort 
to  think  that  vmeuble  tar  might  be  vseM  in  dyciu 
textile  matters.  Experiments  in  this  dircAion  have^left 
no  doubt  as  to  its  applicability.  According  to  analyics- 
made,  vegetable  tar  contains  on  an  average  about  i  pet 
per  cent  of  oxyphenic  acid,  and  as  this  acid  is  very  solnNe 
m  w.itir.  the  more  concentrated  tiie  sclution,  the  more 
coloured  ilie  dye  bath.    Upon  the  add  tion  of  perchloride 
of  iron,  t!u-  t.ir  v.  .^ter  is  immediately  coloured  a   li  rty 
green,  which  is  clianrted  to  a  violet  tint  by  the  .Tdditiun  of 
potash  or  anmioni.i  ;  hut,  witli  or  without  thr  addition 
of  alkali,  thcoxyphcnate  of  iron  formed  under  these  circum- 
stances fixes  itself  upon  animal  and  vegetable  fibres,  to 
which  it  communicates  an  ash-grey  colour  of  ^teat 
solidity.    To  dye  textile  matters  with  oxyphenate  of  iron, 
the  following  is  the  method  of  operating : — The  fibres  are 
steeped  in  a  solution  of  perchloride  of  iron  for  several 
hours,  and,  when  snfSciently  drained,  transferred  to  a 
vessel  of  filtered  tar  water,  containing  one  of  vegcuUe 
tar  to  ten  of  water,  heated  to  60*  or  81^.    After  aeveial 
hours'  maceration,  they  are  withdrawn,  washed  with  water, 
and  aften\-ards  with  soap  to  remove  the  aromatic  and 
resinous  principles.    Soap  does  not  &&.  upon  the  colouring 
principle  which  is  fixed  upon  the  librcs,  and  the  n-sidtitig 
impression  presents  all  the  .^oJidiiy  common  to  pii;;;iLnts 
having  iron  for  the  basis. 

A  Belgian  chemist  has  devised  a  new  process  fur 
generating  chlorine.  He  first  forms  trisulphate  of  scsqui- 
oxide  of  iron,  by  the  direA  combination  of  this  oxide  with 
sulphuric  acid,  and  then  mixes  the  trisulphate  obtained 
wiu  3  equitdenta  of  chloride  of  sodium  or  other  con- 
venient chloride.  Upon  heating  the  mixture  in  diy  air, 
the  chloride  of  sodium  yield',  all  its  chlorine. 

M.  B(ieftn:er  has  foraied  a  mixture  which  inilamcs  by 

friiti  n.  nf  s  ^^^■t•i  of  teroxide  of  thallium  and  I  part  » 
protoiiilpiiide  of  antimony. 

Some  fadU  worthy  of  attention,  concerning  the  mana- 
failure  of  permanganate  of  potash,  have  been  pointed  oat 
by  M.  Staedeler.  In  the  preparation  of  this  salt  by  healing 
a  dilute  solution  di  the  manganaie,  a  third  of  the  man- 
ganic  add  is  reduced  to  the  state  of  peroxide  whlwnl 
taking  part  in  the  reaAion ;  the  case  is  the  same  whtn 
hydrochloric  add  is  used  to  effea  the  uansfbrmation, 
notwiUiitaading  that  this  procesa  pemiti  o(tteiMC4f 
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coacenlratedliolatiom.  Things  happen  differently  when 
chloriiw  ii  employed.  The  following  is  a  convenient 
method  of  operating : — The  crude  pulverised  manganate 
is  abandoned  in  its  own  weight  of  water  for  se\  eral  days, 
then  a  similar  quantity  of  w.TUr  is  .T  ided.  rci  J  .\  current 
of  c!i!i .fine  transmitted  until  ilu-  lifi-iiii  b.  i-iin-.'.";  red  ;  tlx 
solution  is  frequently  agitated,  dilutcii  with  four  tiiitcia  iia 
volume  of  water,  filtered  through  coarsely  powdered  glass, 
and  Tedurcf!  to  one-fifth  of  its  orii^innsl  volume.  At  this 
jiDi.nl  the  p'.rrr:i;in;;anatC  crysta'-Ii-^t-s  ;  it  can  be  obtiu'r.i'il 
in  a  slate  of  purity  by  recrysullisations.  The  yield  is  go 
ftt  cent  of  the  weight  of  peroxide  of  manganese  employed. 

A  note  entitled  "  On  the  Park  Played  by  Pulveriaed 
Coke  in  Pilee  of  Gteat  Interior  Resistance,"  by  M.  Gailfe, 
was  communicated  at  a  recent  meeting  of  the  Academy. 
In  examining  the  adlion  of  the  pounded  coke  which  is 
placed  rolirid  the  c.irbon  in  the  pile*  of  M.  Lcclanchc,  .Nf. 
Ga;!ie  has  ht:cii  led  to  conclude  that  this  .Tddition  con* 
sidcrably  aa;;mcnt!>  the  surface  of  thecaibuo  element,  and 
extends  this  surlacc  to  within  a  very  minute  distance  of 
the  porons  vessel  ;  it  is  prob.ible  that  the  employment  of 
coke  powder  would  i;ive  good  results  in  all  piles  of  great 
interior  resistance.  Th.e  experiment  was  made  with  two 
Iwtteries,  the  one  sulphate  of  lead,  the  otlter  sulphate  of 
piDtoxide  of  mercury.  Their  interior  resistance  was 
much  dimioished,  and  their  constancy  became  nearly 
perfed.  The  deviation  of  a  galvanometer  with  thick  wire 
and  not  veiy  aensitive,  in  petnanent communication  with 
the  mercttiy  battery,  only  varied  one  degree  fai  four  and 
twenty  hotirs ;  it  was  aS*  at  the  moment  closing  the 
circuit,  it  was  still  27*  twenty-foitr  honn  later. 

Among  the'  ine:noi:s  presented  to  the  .Vtadtiny  on 
August  31st,  were  the  fotiowmg: — "On  the  liiauctton 
Spark,"  by  M.  Seguin ;  "  Protoxide  of  Nitrogen  as  an 
Ajuesthetic  Agent,"  by  M.  Evan  ;  "  Density  of  Uranium," 
by  M.  Peligot ;  "  New  Exciting  Liquid  for  Bunsen's 
Battery,"  M.  Delaurier ;  "  On  the  Spontaneous 
Alcoholic  and  Acetic  FcrmentatiOA  of  Eggs,"  bv  M. 
Bfebamp.  We  may  possibly  mnra  to  one  or  two  of  these 
papera. 

At  the  meeting  on  September  7th.  M.  ITofmann  con- 
tributed a  note  on  menaphthylaminc,  M.  Delaurier 
addressed  a  further  note  relative  to  a  new  modification  of 
DanicU's  battery,  and  fron*  M.  IJechamp  there  were  two 

memoirs  "On  the  Caproic  .ind  Capryhc  I'ermcntat-nn  of 
Ethylic  Alcohol  and  ••  Un  the  i-'ormation  of  Caproic 
Alcohol  in  the  Caproic  Fermentationof  Common  Alcohol. 

M,  Hofmann  was  led  from  the  preparation  of  menaph  thyl  - 
amine  oxalic  acid,  by  means  of  cyanide  of  aapthyl,  to  study 
Um  behaviour  of  this  latter  body  under  the  ioBoence  of 
nascent  hydrogen,  with  a*view  to  the  formation  of  the 

primary  menaphthylicmonamine.  Hydrogen  only  combines 
with  cyanide  of  naphthyl  with  extreme  slowness.  After  a 
week's  treatment  with  /inc  and  hydrochloric  acid,  the 
cyanide  only  fumish.ed  a  httlc  inenaphlhylamif.e.  wh.ile 
there  remained  with  tlie  unaltered  cyanide  menaj^hihoxy- 
lamide  and  likewise  meiiaphthoxylic  acid.  In  the  presence 
o!  this  difficulty,  the  idea  sugf;estcd  itself  of  reducin|» 
the  sulphuretted  amide,  which  is  easily  prepared 
with  the  aid  of  nitrile.  The  experiment  completely  suc- 
ceeded. Upon  treating  an  alcoholic  solution  of  mcnaphtho- 
thiamide  with  hydrochloric  acid  and  zinc,  torrents  of 
sulphuretted  hydrogen  were  developed.  By  continuing 
this  treatment  until  sulphuretted  hydrogen  is  no  longer 
given  oA  which  requires  two  or  three  days,  a  solution  is 
Obtafoed  fiom  which  scarcely  anything  is  precipitated  by 
water.  Then  concentrated  eolution  of  soda  is  added  until 
the  oxide  of  zinc  precipitated  is  dissolved ;  an  oily  layer, 
still  containing  much  alcohol  and  soda,  soon  rises 
to  the  surface.  The  oily  layer  is  removed  by  a  pipette, 
and  heated  upon  the  water-bath  to  free  it  front  alcoh.ol. 
There  remains  an  aqueous  solution  of  soda,  on  which  ! 
floats  a  yellowish  oil:  this  nil  is  menaphthylaminc,  only  | 
containing  a  tioiall  quantity  of  vyanide  of  nanhthyl  | 
legenetnted  (ram  the  thisnHd&  By tnatment  with  hydro- 1 


chloric  acid  the  nitrite  is_  left  insoluble ;  the  addition  of 

soda  causes  the  separation  of  the  base  in  a  state  of 
purity.  Menaphthylamine  is  an  extremely  caustic  liquid, 
having  a  point  of  ebullition  between  290°  and  293', 
Recently  distilled,  it  is  colourless  ;  but  it  soon  acquires  a 
yellow  tint.  C.irbonic  a.id  is  absorbed  by  it  \'.  ;th  such 
avidity  that  a  pellicle  of  carbonate  is  formed  in  merely 
transferiin:;  the  liquid  from  one  vessel  to  another.  The 
compositio.-i  of  this  base  was  given  by  theory,  but  it  has 
nevertheless  been  established  by  the  analysis  of  the 
chlqjride  and  of  the  platinic  salt.  The  chloride  crystallises 
easily  in  lon^  needles,  difRcultly  soluble  in  water,  having 
the  composition— 

CtiHitNCl^  HiN.HCl. 

h! 

The  yellow  crystalline  preciji.itate  wb.leh  is  formed  upon 
adding  chloride  of  platinum  to  the  chloride,  contains — 

C.jHj^NjPtCla. 

Thus  the  formation  of  nienapluhv  lamine  b\-  means  of  il« 
ihiamide  is  seen  to  be  simply  the  replacement  of  two 
atoms  of  sulphttr  by  hydrogen— 

C„H,NS+  2HH  =  C,,H„N-f  H^S. 

The  salts  of  menaphtlfllaminc  arc  ta'iK-  crysf.iHised. 
The  siilph.ite  and  nitiate  .ire  dillicultiv  soliihle  :  the  crys- 
tals of  the  latter  resemble  saltpetre.  In  contact  with 
sulphide  of  carbon,  menaphthylamine  becomes  a  crystal- 
line mass ;  in  contad  with  alcoholic  soda  and  chloroform, 
formo-menaphthylnitrile  is  produced.  M.  ITofmann  has 
likewise  prepared  ben/ylaminc  by  means  of  tbio-benza* 
niide. 

M.  B^hamp  remarks  that  ordinary  alcohol  can  ferment. 
For  this,  it  suffices  to  dilute  the  alcohol,  introduce  chalk 

containing  microzymas,  and  a  little  syntonine  or  v  afhed 
meat.  The  chief  produfts  of  the  reaction  are  caproic  acid 
and  hydride  of  tnethvl  ;  at  the  same  tune  hvdrogen  and 
carbonic  ncid  are  evolved,  h'.it  iIms  latter  i;as  occurs  ex- 
clusively from  the  carbonate  cf  lime  of  t)ie  chalk.  The 
caproic  aciii  ss  accompanied  by  other  acids,  some  more 
and  others  lesK  vol.itile.  .\ce;K,  valeric,  caproic,  and 
caprylic  acids  iiave  been  isolated. 

The  crude  product  of  the  caproic  fermentation  of  alcohol 
possesses  an  aromatic  odour,  resembling  that  of  fusel 
oil.  The  untransformcd  alcohol  separated  has  the  same 
odour.  This  alcohol  being  rectified,  there  passes  at  the 
end  a  liquid  which  renders  water  milky.  It  is  in  these 
last  portions  that  the  caproic  alcohol  is  found ;  resort  was 
had  to  fra<ftional  distillation  to  place  this  in  evidence. 
The  alcoholic  mixture  was  re<3ined  a  great  number  of 
times  ttpon  cavetic  potash,  a  part  of  the  vltimate  produAs 
being  taken  each  time  from  the  point  when  they  com- 
menced to  render  water  milky.  A  final  redtification  on 
fresh  caustic  potash  precluded  the  pr<''^cnce  of  ethers  of 
fatty  acids.  The  products  thus  obtained  were  oxidised  bv 
the  "classical  mixture"  of  bichromate  of  potash  and 
sulphuric  acid,  the  arid  liquid  distilled  being  separ.itcd, 
by  a  rectification  on  carbonate  uf  s<ida.  from  the  .ildeliyd* 
and  ethers  formed  ;  these,  oxidised  in  their  turn,  furnished 
a  fresh  quantity  of  acid,  and  so  on.  .\t  a  certain  moment 
the  oxidised  produd  had  the  odour  of  valeric  aldehyd. 
The  salts  of  soda  obtained  were  separated  from  the  acetate 
by  crystallisation  ;  decomposed  finally  by  sulphuric  acid« 
they  furnished  a  layer  of  oily  aetds,  the  cqiroic  and  tkleric 
odour  of  which  left  no  doubt  as  to  their  nature.  These 
acids  translbrmed  into  baryta  salts,  were  separated  accord- 
ing  to  the  process  formerly  employed  by  M.  Chevreul. 
M.  B&hamp  obtained  a  notable  quantity  of  caproate  of 
baryta,  which  he  analysed ;  but  caproic  acid  does  not 
alone  exist  in  the  mixture,  for  amongst  the  baryta  salts 
obtained  there  are  some  more  and  others  less  soluble  than 
the  caproate,  The  two  memoirs  by  M.  Ik'champ  refer 
\o  the  same  subject  ;  each  has  eontrilmtcd  ,<v  part  to 
your  correspondent')*  account  of  these  interesting  experi- 
ments. 
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CORRESPO_NDENCE. 

OZONE. 

To  the  Editor  of  the  Chemical  S(ws. 
Sir, — It  may,  perhaps,  prove  interesting  to  some  of  jour 
readers  if  I  point  out  three  sourcei  of  error  to  which  inany 
of  the  diaerepanciea  in  the  r^sttation  of  otone  insy  be 
due. 

Itt.  Tbetett'paperi  employed  are  not  of  utuform  quality 
-"•ome  are  more  seasitive  than  others. 

2o4-  There  does  not  appear  to  be  any  uniform  method 
adopted  of  exposing  the  teet  papeia  to  the  influence  of 
the  atmosphere. 

The  amount  of  ozone  present,  as  indicated  by  test-papers 
exposed  in  various  ways  (as.  for  instance,  in  Moffat's 
o/ononicter  bo.\,  Sir  James  Clarke's  o/one  cage,  or  from 
the  roof  of  a  thermometer-stand i,  will  vary  most  con- 
siderably, and  be  a  source  of  the  jjreatest  confusion.  To 
give  an  example: — irom  July  3olh  to  September  24th, 
1262.  Mr.  Atkinson  simultaneously  exposed  two  sets  of 
similar  test-papers — one  set  in  a  perforated  box,  the  other 
in  his  thermometer-stand.  The  result  of  his  experiment 
waa  that  the  amount  of  ozone  indicated  by  the  papers 
placed  in  the  thermometer>stand  was  more  than  double  of 
that  indicated  by  the  papers  inWie  perforated  box  {Proc. 
Mel.  S«c.,  Tol.  i.,  p.  307). 

3rd.  There  appears  to  be  no  Ul^fom  time  during  which 
the  papcni  are  exposed.  One  observer  changes  his  papers 
evtry  twcUe  hours;  another,  every  twenty-four  hours. 
Now  the  aniuuii;  of  ozone  found  by  the  one  observer  w  ill 
differ  very  considerably  from  that  found  by  the  other. 
Here,  then,  is  another  fer'.ile  source  of  error. 

I  believe  that  if  obser\  e[  i  wuuld  all  employ  test-papers 
of  a  t(»u/or"i  quality,  expose  them  in  the  snine  way,  and 
for  the  saiiii  time,  many  of  the  discrepancies  at  present 
SO  apparent  in  the  registration  of  ozone  would  be  found 
to  disappear. 

At  any  rate,  the  experiment  is  worth  trying,  and  if  ten 
or  twelve  obsers'ers,  in  different  parts  of  Kngland,  would 
kiMlfy  liwward  me  the  result  of  their  obiervations»  con- 
dafted  on  the  following  plan,  for,  say  a  period  of  three 
months.  I  should  be  much  obliged  :— 

Let  the  test-papers  used  be  SchSnbetn'fl,  ae  told  by 
Casclla  ;  let  them  be  exposed  in  Sir  James  Clarke's  ozone 
cage,  and  let  them  be  changed  every  twelve  hours,  at  say 
9  n.m.  and  9  p.in<— I  am,  &c., 

R.  C.  C.  LimMCOTT,  F.M.S. 

Ofsr  Coart,  saw  Briilsl, 
Mi9,iMS. 


MISCELLANEOUS. 

Sdenoe  Teaching  in  Southanipton.^>tt  Thursday 
afternoon  a  very  intereating  experiment  waa  commenced 
at  the  Hactl^  Inatitution,  which  may  have  resulte  of  a 
rather  hnportant  chara^er  in  Sovtbamptun.  The  experi- 
ment itself  was  simply  the  delivery  by  Dr.  Bond,  the 
principal  of  the  institution,  of  the  first  ledure  of  a  course 
on  "  Experimental  Physics,"  adapted  for  young  persons; 
but  what  rcndeis  it  especially  interesting  is  the  fa<f\  that 
the  greater  part  of  the  audience  on  the  occasion  consisted 
of  about  200  boys,  who  had  been  selected  fnnn  the  national 
and  other  similar  schools  of  the  neighbourhood,  and  who, 
with  their  teachers,  will  be  admitted  gratuitously  to  tlie 
course.  The  objeA  which  Dr.  Bond  has  in  view  in  making 
this  experiment,  which  has  grown  out  of  a  conference  witn 
the  teachers  held  a  short  time  ago  in  the  institution,  is 
two-fold — firstly,  to  prepare  a  certain  number  of  the  boys 
kit  the  examinations  of  tlie  Department  of  Science  and  Art, 
and  for  competition  for  the  Local  Science  Exhibition, 
which  haa  lately  been  founded  by  the  council  of  the 
institution,  in  eon|ttndion  with  the  Lords  of  the  Privy 
Council,  for  artisans  in  Southampton  ;  and  secondly,  to 
lay  the  foundation  of  a  regular  system  of  science  teaching 


in  the  national  scliools  of  this  neighbourhood.  It  is  hoped 
that  thi^*  will  be  effected  by  the  opportunity  which  the 
m.TstiTs  will  have  of  qu.Tlifying  themselves  by  attending 
tl  '.-  tin;r-i-  for  olitamin^;  the  science  certificates  of  the 
Department  of  Science  and  .^rt,  and  thus  earning  payment 
for  themselves  on  results.  They  will  also  be  ihf  better 
enabled,  by  havtne  themselves  heard  the  ledure,  to  prepare 
the  buys  in  the  siwJeAs  of  each,  to  facilitate  which,  at  the 
close  of  each  leAure,  a  printed  syllabus  of  the  ensuingone 
is  distributed  at  the  door.  We  believe  that  this  is  the  first 
occasion  on  which  such  an  experiment  as  thia  haa  ben 
made,  here  or  elsewhere,  and  we  cannot  but  think  that 
if  it  were  followed  generally  in  our  larger  towns  the 
problem  how  to  introduce  science  into  our  artisan 
schools,  in  the  abstnLt-  of  tr.iiiied  teacliers,  which  now 
prevails,  would  be  simply  and  rapsdiy  sulved.  We  may 
also  add  that  in  making  the  proposal  to  tlie  teachers  to 
establish  this  class,  Or.  Mond  offered  to  hand  over  to  them 
all  p.ivnu-iits  which  mij^ht  be  m.ule  to  him  hv  the  Depart- 
ment of  Science  and  .-Kri  on  account  nf  the  boys  attending 
the  class  who  might  take  certificates  at  the  examinations 
of  the  Department,  on  condition  that  the  teachers  would 
undertake  to  supplement  the  work  of  the  lecUirer  by  pre- 
paring the  boys  in  school  for  the  examination,  thus  giving 
the  teachers  a  direA  personal  interest  in  the  worie  of  the  class. 

The  Water  Supply  of  Towns.  Newspaper  readers 
cannot  h.ive  f.ailed  to  notice  tiie  liumtlily  returns  in  which 
the  Kef;istrnr-General  superadds  to  the  tables  of  death  and 
disease  some  irreU  vant  returns  of  the  analysis  of  water. 
Onl)  .1  few  leisurely  and  sceptical  sl-.i.lents  take  the  trouble 
to  ascertain  that  the  ccnneclion  between  mort  .lity  and 
apparent  impurity  of  water  is  entirely  hypothetical.  The 
Registrar  or  his  subordinates  understand  the  law  of  mental 
association,  if  not  the  physical  propwtiet  of  water,  and  as 
the  discussion  at  Birmingham  proved,  they  have,  like 
their  favourite  element,  by  constant  dropping,  worn  into 
the  popular  mind  the  belief  that  impure  water  is  the  origin 
of  all  diseases.  If  it  were  possible  to  publish  statistical 
ubies  of  food,  of  cookny.  of  air,  of  OMrefatt,  of  overworii, 
of  anxiety,  and  of  all  other  conditions  of  health  and 
disease,  it  would  be  proper  to  include  in  the  list  the 
analysis  of  water.  The  juxtaposition  of  one  among  many 
causes  with  a  complex  effetfl  can  only  su^jf^est  a  fallacious 
result,  yet  the  errbr  or  superstition  is  almost  innocuous 
because  it  tends  in  a  safe  diredlon.— SMirdia/  Rfvitw. 


NOTES  AND  QUERIES. 

Dryinp  Oils.  — I  want  to  render  unboiled  linseed  dil  a  quickly 
drying  oil.  I  have  SricJ  I.ichiK'i  plcmbii.  uxidc  an  1  i-f.a'.c  jiroceis, 
but  do  not  find  il  do  well.  Urc'»"Diition»r>  "  dircOs  I/too  of  manganic 
borate  to  be  added,  bat  thia  doca  not^o  with  me.  1  want  to  do  awajr 
with  the  boiling  or  heatitia  of  the  oil,  and  i(  any  of  y«ur  contributms 
will  Undiy  live  any  iourmation  I  will  feel  fccatljr  lavcmtcd.— 
WATsanuiop. 


TO  CORRESPONDENTS. 


.V.  Y.  Z.— The  process  la  not  praAically  applM.  It 
well  in  the  labetaiocyi  bet  ovried  oat  «a      laqa  assk  His  a 

failure. 

ir.  If.  ir.-OLrpuUiaharwillignmdtheCamfKALMawsif  }M 

M  ill  ;<-n:!  a  proper  udrSSS. 

}.  II,":!.  -Our  correspomleiit's  letter  was  received  ;  bsl  as  It 
relate. 1  alrni  t  entirely  to  controversial  matters  re>peftinc|lllwHy  H 
an  iiivcniiun,  we  considered  it  w  aa  not  adapted  to  our  pages. 

J.  H.  W. — Much  of  the  misunderstanding  which  eiists  at  pnstat 
amongat  theoretical  chemiatx  arioes  from  the  confusion  of  tcmfc  Vas 
will  doflMlTC  food  to  lite  cauite  you  wiah  toadvocate  byi 
makittg  public  yonr  views  on  atomicity.    This  term  it 
in  quite  another  sense  'rom  the  one  in  which  you  apply  it. 

L'himicu-.    .\n  aqueous  solution  of  platino-chloriJe  of | 
consti: 
Collcft  I 
cxtldmi 

CnmntMHicatiom  havthtrn  rrceivrj  from  H.  \V.  Wilion ;  J.  Spicer 
(«i!h  enclosure) ;    The    Secretary    cf  the    Rivera'  ComminnT: . 


titutcs  a  very  good  reagent  (or  thallium  in  diloto 
cftihcpveripiiattandtcMiiia  iheMcAmeapo,  M 
dm  wllf  be  prcdpilaled  at  the  tame  time  if  present. 


D  Forbea,  F.R.S. ;  E.  J.  Gilpin  :  Ur  S  Mii-ipTntt  .  J.  Hotstcv;  Dt. 
Kuhrig  :  Measra.  Brooke,  Simpson,  and  .Spillcr,  ( >oM(e  aad  Soae ; 
J. How ;  MadacbUa  aad  Stewart;  J.  Wouiltuck  ■  and  F.  fierapaih. 


oo 


Oh  some  Boracic  Acid  Minerals  of  Peru. 


203 


THE  CHEMICAL  NEWS. 

Vol.  XVIII.   No.  464. 


ON  SOME  BORACIC  ACID  MINERALS  OF  P£RU. 
Br  j.  WALKER,  PttAgiut.  Peru. 

Under  thenanies  of  tinkalzitc,  borariic,  boron;»tio  c.ilcite, 
borate  of  lime,  and  tiza,  ymt  have  .\i  \atiuu3  linics 
published  contributions  dvsc  ]'i  11  the  I'cruvinn  mineral 
known  in  commerce  as  borati;  ol  luue.  borne  ofyovir 
contributors  li[)ld  opinions  at  variance  as  to  the  tht^mical 
constitution  ot'  this  mineral,  «nd  Mein  to  delight  in  rackin;; 
liicir  br.iins  to  constntdl  a  formulll  Uut  WtU  agUM  wHb 
their  particular  analysis. 

For  example  Dr.  T.  L.  Phipson,  in  No.  96  cf  the 
Chemical  News,  gives  us  the  formula — 
(NaO.aBOi  +  loHO)  +  (aCaCBO,  +  2110)  f  aHO ; 
G.  Lunge,  in  No.  377,  gives — 

a(NA0,2B0j}  +  5(Ca0.2B03)  +  4XHO, 

tad  ki  the  Mine  ptpcr  be  infSorait  us  Unit  Dr.  Knmt's 
Jomulit  it — 

NaO.aBO,  +  2CaO,3BOj  +  15HO  ; 
Udtbat  of  Ranimelsberg  - 

NaO.iCaO  oBOj  +  18HO. 
In  No.  383  r.'ufe^sor  IIov.-  supports  the  fonr.ula  of  Dr. 
Krant. 

Beinj;  on  the  t^poi  where  this  so-caikd  bu.'alc  of  lime 
is  collectcil,  I  took  the  opportunity  of  selecting  sevfii 
distindk  specimens,  and  itubjeAed  them  to  analysis  wtih 
the  following  ie«ilti : — 


I      2      s     4      }      6  7 

Bqfacic  Acid  f'jff  3>'44  S4'93  39'^    <'4S  JO'^ 

Sitkic  Acid   —      —      —      a-4o    —      —  — 

Lime    7"40   ll"9o   I13J  1271  1,176     J«6  o"v> 

Soda    ll'ijo     4  b"     4''-i"     —       J         '  J 

Chloride  of  Sodium  . .  0  70    tno     1-40    o  o5     X'i  S?'** 

Sulphate  of  Slid*  o'Stt    4*ra    «>I5  trij     7-30  SS^K  0*90 

S4il(^hate  of  Liroc  ^4'57     "*     ^*  *** 

SMMlmd  IntoUiklB  rio  1970    i'to    370  ifiw  ■«<•» 

•  Watar   37"*o  34*  ViTto  ws«  3»'»    7'«»  a*» 


tootM  ioo"oo  :oo-oo  loa'oo  iwoo  too  00  too'oo 

I  will  not  attempt  to  conslni<fl  a  formula  from  any  of 
those  analyses,  but  will  simply  ttiggest a pmatble explana- 
tion of  the  differcnrrH  in  coinp<jRition.  Spread  overthesamc 
pampa  where  the  borate  occurs  are  numerous  deposits 
4if  chloride  of  calcium  and  autphate  of  lime.  Even  under 
a  tfopknl  SUB  where  It  never  raina,  those  deposits  retain 
suiSctent  moisture  to  keep  them  tjolte  soft  Ifte  haif-dried 
mud.  In  passing  ovtr  such  tnterpsttn^  K<'<>n<'d,  which 
extends  in  sonu'  places  lor  ni'li  s,  the  mtilL-  on  which  I 
rode  sank  often  up  to  tht'  Ln<  c<  in  this  well  known 
dcliqtiescent  s.tIi.  Now  siippo«;f  n  mixture  of  solutions 
of  ctiloride  of  calcium  with  biboratc  of  Koda,  or  other 
coni pound  of  boracic  acid  and  soda,  to  take  place,  the 
composition  of  the  resultine  deposit  would  of  course 
depend  npoii  the  pnqMirtlons  in  which  such  solutlonaweTe 
mixed. 

The  seven  specimens  which   I  have  colteded  and 
examined  represent  so  many  distin^  deposits  occuring  in 
different  hasins.    There  is  every  probability  that  the 
Ibimation  4}f  the  mineral  is  due  to  f  n-cipitation,  the  after 
ahriokinK  of  each  a  gebt&MMS  precipitate  accounting  for 
ihe  nodular  form  In  which  il  is  found.   It  wonld  he  very 
•easy  to  seleA  specimens  with  composition  vai^ng  from 
almost  pure  biborate  of  soda  to  that  havin<;  none  of  this 
substance  at  all,  such  as  is  shown  in  analysis  No.  4,  which 
has  evidently  been  formt  d  from  sislpbritc-  ol   linn-  .md  an 
indefinite  eomnovind  of  s^oda  with  boracic  acid,  only  a 
small  pait    I  tit  r<    ilting  sulphate  of  soda  having  drained 
off.   The  richest  specimen?  itr;;  ppbably  formed  frpD) 


chloride  of  catciumand  a  sodio  boracic  salt,  the  rL-^^ulting 
chloride  of  sodium,  owing  to  its  solubility  at  ordmary 
temperatures,  draining  off  more  readily  than  Sttlpbate  of 
soda  under  the  same  circumstances. 

1  am  indutt  d  to  send  you  these  analyses  and  remarks 
in  the  hope  that  they  may  be  interesting,  not  only  to  your 
formula-construfting  friends,  but  to  your  readen  in 
general. 

To  chin.ic.il  ninnuf.iiiturers  in  England,  who  use  this 
substance  for  the  nianufadure  of  borax  by  boiling  in  a 
solution  of  carbonate  of  soda,  it  wottld  fae  very  important 
for  them  to  avoid  such  descriptions  as  is  represented  by 
analysis  No.  4,  the  large  propiMtion  of  sulphate  of  lime  not 
only  rendering  an  equivalent  proportion  of  carbonate  of  soda 
now  cfledtual,  but  introducing  so  much  sulphate  of  soda 
in  solution  with  borax  as  to  came  moic  nun^vlatioR 
with  the  produdtion  of  an  inferior  article; 

PiasfMS,  Pern,  Ascust,  31,  Mt, 


FI«UX  FOR  BLOWPIPE  ANALYSIS. 

Ma.  STsntEN-  D.  Poolh  has  communicated  the  iiallowing 
note  to  the  Scientific  Anuritm  ^^hotiag  the  variona 
methods  of  testing  the  presence  of  tubttances  in  chemical 

examinations,  that  by  means  of  coloared  flames  seems  to 
be  of  growing  importincf,  not  alone  with  reference  to 
the  application  of  tht-  sptctrnstopc,  but  in  the  ordinary 
use  of  the  blowpipe  or  <,'ns  tlatne.  l"or  unmasking  lithia, 
i^cc,  the  books  prcscriliL'  a  mixture  of  hi-suiph.ite  of 
[lotaKh  .ind  fhior  spar  ;  but  this  (lux  ts  objeCtionublc,  on 
account  of  the  intense  violet  tint  (potash)  which  may 
disttfuise  the  read^ion  due  to  the  presence  of  small 
(|. untitles  of  other  substances.  Fresenius  diredls  that 
silicates  be  mixed  with  sulphate  of  lime  ;  but  this  salt  is, 
by  itself,  infusible,  and  its  power  of  decomposing  the 
natural  silicates  small.  On  the  other  hand,  a  mixture  of 
sulphate  of  lime  and  flnorspar,  in  equivalent  proportions 
I  say  about  two  parts  of  crystallised  selenite  tooaeof  fluor 
spar  Unely  mixed),  forma  an  easily  Itiiiblc  head,  which  fay 
itself  gives  only  a  very  fnirt  duU  red  tiDtOin*}  ta  the 
flame,  but  which  renders  th.-  pr.-^cnce  of  such  elements  as 
give  colour  most  beautifully  evident  and  chara^cristic. 

Thus,  small  portions  of  lepidolite,  petalite,  mixed 
with   tliis  fliix,   impar;  tinr    c.irj'.liiij  tint  ;  Louper, 

I  stroatiun),  their  well  kiiown  colours,  especially  after 
continued  blowing.  Potash  and  soda  miatrats  (felqmr 
and  .ilhitcl  ar<?  at  onc«;  distintjuishcd. 

I'rc'.urnin^:  that  nianv  of  your  n-aib-rs  are  interested  in 
Determinative  Mineralogy,  I  invite  them  to  make  use  of 
the  above-named  reagent,  and  if  possible  extend  icsatility. 


ON  SPECIFIC  r,H AVITV  OF  TINCTURES.'  • 

By  \V.  LAIRD,  Pli-C. 

In  the  P.  B.,  in  common  with  other  pharmacop{cias,  after 
the  formula  for  the  preparation  of  a  good  many  of  the 
acids,  liquors,  and  solutions,  we  have  a  note  of  tlie 
"  charaifiers  and  tests ''  of  the  varion*!  prudu^s.  On 
looking  over  the  P.  H.  it  occurred  to  iiu:  tliat  it  was  A 
pity  that  the  compilers  had  not  carried  out  the  same  talc 
in  the  scAion  for  tinAures.  In  two  cases  only  is  there 
any  mention  made  of  the  charaAers  thepvodoAisexpeded 
to  possess,— Tinft.  Opii  and  TInft.  Perri  Perchloridi. 
It  is  surely  of  as  much  importance  for  us  to  know  the 
sp.  gr.  of  any  of  the  othcrtindlures  asof  Tinifl.  Ftrri.  Why 
tell  us  tli:,;  sp.  r;r.  nf  S;.  rt-.j ms  is  i^'.^u  iiwC.  say  n.)l]iinj:  .if 
that  of  Tinct.  Opii  ;  or  v.  hv  tell  u>  thai  Ss  i.  Khaniui  is 
i-V-  and  say  nothing  of  Syr.  Khri.  S^iU.e,  or  /ui^^ih  ''  It 
useiul  m  the  one  case  it  would  be  in  the  other.  Being 

•  Krad  at  the  NtifStah'jif^ftliHi  «f  ti»rWltlsirt%snii!Bmiki^ 
Conference.   " 
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Purification  of  Tin  Ores  from  Wolfram, 


JCmmub  Nni, 
OA.  Jo.  l86«. 


ttrofiKly  imprnaed  with  this  idea,  I  would  suggest  that 
the  members  of  this  Conference  might  aid  in  completing 
this  portion  of  the  P.  B.  by  recording  the  sp.  gr.,  and  also 
any  peculiarity  uf  ;;ni'"tur-.  '>  .t.  prrj  ircd  hy  them,  and 
forwarding  their  iitucs  lu  tlii;  uu-l-uhjj.  Sotnr  may  he 
inclined  to  think  this  useless  trouble,  but  1  have  a  case 
in  point,  showing  a  knowledge  of  the  sp.  gr.  of  a  Un<Aure  to 
have  been  n-.L-ful  in  at  least  one  instance  in  the  deteftion 
of  unfair  trading. 

Some  time  ago  I  was  told  of  a  person  who  was  selling 
tin^re  of  ginger  for  2s.  per  i6  fluid  ounce*;.  I  at  once 
saM  itCOaM  not  be  good,  hv.i  was  as^iurcd  that  it  was  so. 
1  procured  some  of  the  tindture  in  queation«  and  found  its 
■p.  gr.  to  be  '898  instead  of  '840  as  I  luid  previously  found 
it  to  be  whm  made  accordingto  the  P.  B.  On  separating 
the  spirit  I  foand  it  to  be  "Sgs,  or  26  per  cent  instead  ofso, 
showing  that  this  tin^urc  was  madr  with  a  spirit  16  over- 
proof  instead  of  that  required  by  the  I'.  IJ.  The  money 
value  of  ihe  spirit  would  be  aboiu  15s.  -ji.  instead  of  2as> 

The  present  duty  00  60  per  cent  is  168.  od. 
«t  >6     „        lit.  7td. 

LoM  to  Revenue    4s.4|d.  on 

every  gallon  of  this  tindlurc  sold.  This  portion  of  the 
question  we  may,  1  presume,  leave  to  the  excise  ;  and  we 
w'll  rest  content  if  our  britijjiri'^  this  under  notice  result 
in  ultimately  establishing  an  approximate  standard  of  sp.  gr. 
for  all  tinAures.  I  aabjajn  that  of  those  I  have  myself 
kept  note  of : — 

Tiodl.  Benzoin  Co.  ..    ..  '898 

n   Campb.  Co.   -927 

„  Cudan.  Co.  * «  .  •  . .  '955 
II   Catechu  ..  -960 

„    Lupult   930 

„    Myrrhas   -845 

..    Opii   ..  -9401 

average  of  three  makings.  \ 
„     Zingiber   '840 

While  on  this  subje^.  may  I  be  allowed  to  ask  what 
•hould  l>e  the  sp.  gr.  nf  Dccoa.  Sars«Co«— I  toy  ?  I  have 
twosaropies  purpurtini;  to  be  of  same  Strength;  one  is 
l'I05i  while  the  other  is  only  1-04  I 


OBSERVATIONS  ON  EXTRACTUM  CARNIS 
(LIEBIG).* 
By  THOa.  t.  ^  BRUCB  WAXREN. 


Ip  nn  aqueous  t-ohition  of  cxtrnchini  c  amis  be  digested 
willi  a  i.irj;e  quantity  nf  rcLtilu  d  ctlii  r.  the  re  is  found  on 
the  surface  of  the  solution,  after  a  siiort  tunc,  a  suh' 
stance  which  docs  not  dissolve  in  the  supernatant  ether, 
uid  if  mixed  mechanically,  hy^  agiution,  with  the  solu- 
tion, again  sqtarates.  occupying  the  same  position  as 
hefeie. 

I  was  led  to  this  observation  on  examining  extraAum 
carnis  for  bxtv  and  gelatinous  matters  about  four  yean 
ago,  during  which  time  the  contents  of  the  bottle  have 

remained  undisturbed.  I  convinced  myself  at  the  time 
of  its  not  being  either  of  a  gelatinous  or  fatty  charaflcr; 
and  not  heinf^  at  the  time  ae<juainteil  with  a  substance  of 
such  an  apparently  inierniediate  relation.  I  thought  it 
vould  be  intcrcstint,'  to  <ieteiniine  at  a  future  time  the 
properties  which  this  snbsiante  possesses  as  compared 
with  the  already  examined  pri  nciplcs  existing  in  extrartum 
carnis,  and  to  compare  it  with  the  proximate  principles 
existing  in  animal  ttssuM,  and  which  are  ponihle  to  exist 
in  extra^um  carnis. 

The  ether  was  first  carefully  decanted,  and  the  lolotiott 
separated  by  hluation,  the  substance  remaining  on  the 
lUier  wns  thoroughly  washed  with  boiliag  water. 


*        At  the  Monrlch  Ucctiag  «(  the  BriiM  PhwHsiHsticsl 


On  the  surface  of  the  solution  it  a{)peared  as  a  jelly-like 
stratum,  M-ith  a  targe  quantity  of  air  bubbles  invariably 
adherin;:;  t  1  it,  .ind  which  were  removed  only  by  drying. 

It  posses  ses  1:1  un  eminent  det^ree  the  smell  peculiar  to 
the  extract,  and  is  dctoniposeJ  by  heat  without  melting. 
It  is  not  dissidved  by  boiling  water. 

In  dilute  acetic  acid,  the  caustic  alkalies,  and  alcohol 
it  is  partially  soluble.  Iti  alkaline  comhinatioiis  yieldel 

no  cryst.Tls. 

These  results,  and  notably  that  of  its  swelling  in  water 
without  disscjlving.  and  its  insolubility  in  ether,  show  that 
it  (..irisists  principally  of  ccrebric  acidt  dewved  piobabiy 
from  the  nerves  which  ramify  the  parts  from  whicb  the 
extrsA  is  made. 

A  suggestion  ariaeet  that  ceiebnc  acid,  as  tranapened 
through  the  nerves  of  the  muscles,  may  have  a  distinft 
modification  to  that  found  in  thebrain,  fcir  its  insolubility 
in  water  should  prevent  its  appearing  in  ih«  extract  even 
in  the  smallest  quantity. 


PURIFICATION  OF  TIN  ORES  FROM  WOLFRAM. 


Owing  to  its  great  specific  gravity,  and  its  undccom- 
po&abtlity,  wolfram  cannot  be  separated  from  tin  ore  by 
mechanical  dressing;,  hy  roasting,  or  by  treatment  with 
acids.  If  present  in  larger  quantity  it  alloys  the  tin  and 
renders  it  difficult  to  fuse.  In  Cornwall,  wolfram  is  sepa- 
rated hy  Oxland'i  smelting  method,  which  may  be  cttned 
out  with  two  modlGeatlons}  namelVi  by  employing  car- 
bonate  of  soda,  or  sulphate  of  soda,  both  for  the  purpose  of 
formint,'  sntubtc  tun^statc  of  soda. 

At  Last  PodI  mine  this  process  is  carried  on  in  rever- 
beratciry  furnaces,  furnished  with  an  Iron  pan  instead  of  a 
hearth,  and  sn  constructed  that  the  flame  Iron  th<-  ^at-? 
passes  first  u\er  the  lire  bridfje  along  the  surface  ct  the 
pan,  then  acrui-s  a  bridi;e,  which  lies  opposite  the  fire- 
bridge, and  throuL/h  tlues  under  the  bottom  of  the  pan^ 
into  a  channel  leading  into  a  chimney. 

The  use  of  the  cast-iron  bed  effetfls  considerable  economy 
of  fuel,  and  it  is  admirably  adapted  for  the  calcination  of 
raw  ores,  and  the  evolution  of  sulphur  and  arsenic  coo. 
tained  in  them,  but  it  is  especially  useful  instead  of  fife^ 
hricka  or  tile,  by  preventing  the  lose  which  would  result 
from  the  reason  of  the  soda  ash  on  the  silica  of  the  brick, 
giving  rise  to  the  formation  of  double  silicate  of  soda  and 
till. 

Accijrdai^  to  the  fn;ene';s  of  the  schlich.  charges  of  from 
6  to  9  cwts.  of  (ire  .;:e  made  (the  finer  llie  ore  tlie  liphte: 
the  rfiarf^esK  and  fru-n  q  to  12  lbs.  of  carbor.ate  of  sDdj 
(c.>i'.l-imin^  jH-reen;  ofalkaiii  percw  t.of  (ire,  are  spic.vj 
over  the  iirated  ore  ;  one  or  two  shovcl-fuls  of  coal  Arc 
thrown  upon  that  part  of  the  hearth  opposite  the  fire-bridge, 
iu  order  to  obtain  a  temperature  as  uniform  as  possible. 
The  mass  is  kept  at  a  white  heat  for  about  six  hours;  it 
is  stirred  every  quarter  of  an  hour,  and  every  half  hour 
some  coal  is  thrown  upon  the  back  of  the  henith.  Half 
the  charge  is  now  removed  ftom  the  fuinace,  then,  after 
one  mere  stirring,  the  other  half.  About  i)  tons  of  ore. 
with  330  Ihs.  of  carbonate  of  soda,  are  treated  in  four 
charges,  yielding  in  24  hours  about  10  cwts.  of  pure  tin 
ore.  The  mass  when  heated  ia  a  pasty  state,  and  after 
cooling  being  fiuthy,  is  broken  in  pieces  the  size  of  an  cfx, 
mixed  with  25  per  cent  of  quartz,  and  pounded  under  .1 
stampinr;  mi)!,  the  quartz  serving  to  separate  the  hard 
alkali  crust  fn>m  the  tin  ore.  The  pounded  mass  is  re 
pcatedly  washed,  the  coarser  part  pounded  two  or  three 
times  with  quartz,  and  sometimes  again  treated  with  soda 
in  the  reverberatory  furnace.  This  preparation  is  com- 
parativehr  expensive,  and  it  causes  a  considerable  loss  of 
tin  ore  both  mechanically  ana  chemically :  the  chemical 
loss  ariaea  from  the  formation  of  so!nh|e  stannate  of  sods. 

When  sulphate  of  soda  is  used  inatead  of  carbonate  of 
soda*  the  loes  9f  tii^  ia  leiBen«4     the  process  cheapened. 
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boe  it  is  rendered  more  difficult  u  the  reoAion  matt  be 
alternMely  oxidating  and  reducing.  The  dressed  ore  is 
mixed  with  sulphate  of  soda,  according  to  the  amount  of 
tungsten  in  it.  so  that  appro^cimately  tungstate  of  soda  may 
be  formed  ;  some  pulverised  coal  is  added,  and  ihu  liiixl ure 
heated  in  a  revcrbcratorv-  furnace  by  a  smoUy  reducing 
flame,  whilst  the  mass  is  continually  raked  ;  the  sulphuric 
acid  of  the  sulphate  of  &oda  decomposes,  anil  the  liberated 
soda  combines  with  tungstic  acid  when  treated  by  an 
oxidating  flame.  The  red-hot  mass  is  removed  from  the 
furnace  and  thrown  into  a  cistern  full  of  water,  after  about 
six  hours,  and  when  the  colour  and  other  qutJitics  of  the 
roasting  mass  iMfiCAte  iti  deeonpoehion.  After  34  hours 
the  ■onmon  of  the  timgatate  ii  anted  to  run  off  thtoaefa 
A  si«M  KtlMcbed  to  one  of  the  tides  of  the  eiatern;  the 
remaiiiing  tin  stooe  it  then  wtahed  again  to  remove  the 
peroxide  of  iron  mixed  with  it,  which  originated  from  the 
tungsten.  I'our  chari::cs,  equal  to  36  cwis.,  oi  schlich  are 
treated  in  24  hours,  con!,-,nn;ng  .^  or  5  tons  of  coal.  ] 

'1  he  whole  uf  the  solution  of  tunpstatu  of  soda  is  soi-.ie-  ■ 
times  boiled  dawn,  ajid  the  crystallised  salt  used  tor  dyeing 
purposes,  for  renderint;  fabrics  non-inllamniahle,  .'<lso  far 
blcachinj;  linen,  for  the  produaion  of  liron»'e  caloisri,  &c. 

At  Zinnwald.  in  Bohemia,  wolfram  is  separated  mechani- 
cally, and  »oid  at  about  lOB.  Gd.  percwt.  In  1^59,23]  tons 
were  produced  ;  in  1K60,  only  5  tons. 

At  Scblaggenwald  (Preuss.  Zeitschr.,  1862,  Bd.  x.,  Leif.  3, 
p.  t65),4  ors  ewta.  of  ore,  with  an  admixture  of  common 
talt,afe  RMttedin  aieverberatory  furnace  for  eight  hours, 
at  a  Goaanmpdoii  of  25  cubic  feet  of  coal.  The  chloride  of 
copper,  and  tungitate  of  soda  thua  formed  are  lixiviated 
witn  water,  and  the  copper  In  the  lixiviam  is  precipitated 
by  inm,  and  tungstate  of  lime  by  means  of  chloride  of 
calcium ;  the  lixiviated  ore  is  washed  again.  • 


ON  THB  BALLAOAN  SERIES  OF  ROCKS.* 
By  J.  WALLACE  YOUKG. 

Is  a  former  paper  read  before  the  Society,!  1  pointed  out 
the  general  cou'-piisition  of  5;oine  riiLks  known  as  the 
"  Ballagan  Limestones ;"  since  then,  however,  I  have 
made  a  more  minute  investigation  of  the  rock-,  of  the 
series,  more  particularly  as  they  are  developed  in  I'-allagan 
Glen. 

In  the  line  wAion  there  exposed,  there  are,  I  under- 
ttand,  upwardft  of  ^30  alternating  beds  of  dolomitic 
limeatonea,  tandatonet,  and  shalea.  The  limestones  vary 
in  thicknctt  from  i )  inches  to  about  t  foot.  They  partake 
tomeil^t  of  a  BodQterchantAer,  and  are  quite  amorphous 
?n  straAure;  thecolcrarit  usually  grey,  hat  tome  layers 
have  .1  more  or  less  red  tingr.  Some  of  these  are  very 
hard,  others  again  break  easily  into  splintery  fragments. 

The  shale  beds  parting  ttie  limestones  .irc  "ion'.etimes 
not  over  \  \  inches  thick,  but  more  frequently  from  i  to  2 
feet ;  they  vary  from  a  sandy  shale  to  a  fine  clay  shale, 
and  all  more  or  less  efferx'csce  with  hydrochloric  acid. 
The  following  analysis  majr  serve  to  give  some  idea  of 
their  composition  : — 

Dried  at  100'  C. 
S.-.nd  and  Clay     ..     ..  77-61  per  cent, 
bolublc  Silicic  Acid     ..  273 
Lime      ..  2-15  „ 

Magnesia   1*59 

Oxide  of  Iron  and  Alumina  8*37  - 
Carbonic  Acid  . .  . .  1*64  ,» 
Water  and  Lots  ..   ..  5'9i  „ 

lOO'ao  u 

The  sandstones  are  impure,  consiatiog of  quarts  grains 
cemented  with  felspathic  matter;  treated  with  hydro- 

*  TraMSQionSOf  ths  Geological  Society  of  GUseow, 
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ehtcfic  acid,  a  mere  trace  of  carbonic  aciil  was  given  off. 
The  sandstones  and  sandy  shales  contain  abundance  of 
small  fragments  of  mica. 

Horizontiil  layers,  of  white  fibrous  j^ypsum  are  common, 
and  a  red  granular  variety  is  found  (generally  at  right 
angles  to  the  other  ;  this  last  being  of  more  recent  date 
than  the  white,  which  from  its  position  must  have  been 
formed  at,  or  shortly  alter,  tlie  Jepu»iliun  of  tlie  shale 
beds. 

Eight  specimens  of  the  limestone  were  taken  from 
diflierent  beds,  proceeding  from  the  lowest  to  the  veiy 
highest  of  the  series,  in  order  to  determine  the  relative 
quantities  of  lime  and  magnesia.  The  Ibllowing  table 
gives  the  result  of  the  analysis : — 

Dried  at  100°  C. 

12  3        4        5        6        y  8 

Jr-.nlK'-'f       rH-t:  2rin  js-^n  i;-un  n'<<)  in-^o  Jo'55  2yt$ 

l.lmi-    I.,     .'i  iij   ;.rjj  -•"  J.i  y  -'I  V' I  n -i  ^^•^o  aj'oo 

Magnetia     ib  jj    U'lj  ij  iii  14  J5  i;'.tl  Ij  oo  ij  ij  Ij-w 

No.  I  was  from  the  lowest  expoted  bed ;  colour,  reddish. 

Nos.  2,  3,  4,  5,  6,  7.  and  8,  beds  in  ascending  order ; 
colour,  grey,  ft  must  be  understood  that  these  specimens 
were  taken  from  every  ci^^iith  or  tenth  alternate  layer  of 
linie&tune,  and  represent  the  whole  vertical  height  of  the 
exposed  strata.  A  full  analysis  was  made  of  the  specimen 
marked  No.  5,  in  order  to  give  some  idea  of  the  general 
proportion  of  the  other  iogredientit 

No.  5.— Dried  at  loo*  C. 
Clay  and  Sand  I        ..        ir^a  per  cent. 

Intolttble  matter 

Silicic  Acid    j  ..   1*67  „ 

Lime   ^'99  n 

Magnesia   17*21  „ 

Protoxide  of  Iron  0*64  „ 

Oxides  of  Iron  and  Alumina     a-67  „ 

Carbonic  Acid   38-00  „ 

Loss,  ftc  0*90  tt 


1      x>  „ 

In  this  analysis  it  will  be  observed  that  the  carbonic  acid 
is  less  than  »  required  for  the  formation  of  the  aormat' 
carbonates  of  lime  and  iDagneiia;  some  part  of  titbtr. 
or  both,  must  therelbre  have  been  combined  with  the 
silicic  acid.  The  insoluble  matter  when  fused  with 
alkaline carbnnate.and  tested  in  the  usual  manner, was  found 
to  consist  of  silicic  acid  and  alumina  (or  clay),  and  only 
very  small  iiuantities  of  lime  and  magnesia.  Notwith- 
standing the  presence  of  so  much  gypsum  in  the  series,  I 
could  not  dftert  anythitifj  but  the  merest  traces  of  sul- 
pluiric  acid  in  any  of  the  specimens  examined.  However, 
in  Auchenreoch  Glen,  near  Dumbarton,  where  this  same 
formation  occurs,  the  limestones  were  found  to  contain 
no  inconsiderable  quantity  of  sulphuric  acid,  and  fissures 
are  often  found  fllled  with  radiating  crystals  of  gypsum. 

I  had  intended  examining  in  a  similar  manner  some  of 
the  dolomitic  limestones  from  the  other  localities  where 
this  formation  is  exposed,  but  I  have  been  only  able  as 
yet  partially  to  examine  two  varieties  from  the  bcdt 
situated  in  the  hills  above  Greenock.  The  Strata  are 
there  inclined  at  a  i>retty  high  angle,  but  have  a  similar 
appearance  to  those  in  Ballagan  Glen,  t  COnId  not  find 
here  any  gypsum,  but  there  are  abundant  layers  of  white 
fibrous  carbonate  of  lime,  and  which  presents  the  same 
aspeft,  and  occupies  a  similar  position  to  the  gypsum  in 
Dallagan  Glen. 

The  following  table  exhibits  the  proportions  of  insoluble, 
lime,  and  magnena,  in  the  two  beds:-~ 


1.  II. 

Insoluble          8*35  57 

Lime           . .  28.65  ^'55 

Magnesia     ..  18*25  I9'3$ 


These  specimens  arc  much  purer  than  the  others,  and  it 

would  be  interesting  to  find  out  what  relative  position 
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they  occupy,  with  regard  to  the  ctrata  in  Ballagan  Okn, 
seeing  tbqr  are  to  far  apart. 

I  do  not  think  that  we  can  explain  the  formation  of 
these  beds  iiptm  tlic  supinisition  that  they  wt-rc  oritjinally 
limestone,  aud  Mibsciiueiitly  converted  into  duloniite. 
From  their  siunewlint  nodular  s:rinfti:re.  .-<nd  inipuic 
charafler,  it  appears  as  if  they  had  rather  proceeded  fr^ni 
the  segregation  of  a  dolomitic  mud,  so  to  speak.  Ai  all 
events  it  is  quite  evident  that  the  conversion — if  such  was 
required— must  have  taken  place  at,  and  not  subsequent 
to,  their  deposition.  The  presence  of  gy-psum  in  the 
acffee  does  not  support  the  idea  that  the  magnesia  nay 
have  originally  existed  as  sulphate,  the  relative  amount 
being  eo  imall. 


DBScRtmoM  or  am 
AUTOMATIC  AHRANOEMENT 

FOR 

CONTINUOUS  FILTRATION  AND  WASHING 

rUF.CIPITATES. 
By  HENRY  B.  BRADY. 


[A  working  model  of  the  apparatus  was  exhibited  at 
the  Norwich  meeting  of  the  British  Pharmaceutical 
Conference,  and  an  extempore  description  was  given, 
of  which  the  ibilawing  isn  sammary.  Ar  the  arrangement 
requires  modification  for  the  two  dislinA  operations  for 
which  it  is  designed,  it  will  he  necesrary  to  t:ive  a  separate 
description  of  the  two  torms.  Woodcuts  i  and  2  illustrate 
the  nibjeA.] 


The  arrangement  for  continiiouf.  tiltraiion  is  exceedingly 
simple.  The  object  is  to  keep  a  lilter  constantly  (illed  up 
to  a  certain  height.  The  rigid  stand,  n  a  u  a,  consisting 
of  two  horizontal  boards  connected  by  two  uprights,  may 
be  replaced  by  any  convenient  laboratory  tittir.t;^,  its  obje^ 
being  to  carry  a  funnel-holder,  b,  which  i.\vi:it;s  Jrecly  on 
a  pivot,  d.  One  arm  holds  the  funnel,  the  other  is  balanced 
by  a  euitable  weight,  c.  A  vulcaniaiMl  india-rubber  tube, 
and  a  wire  itimip,/,  are  the  only  other  essential 
(oraoM  of  the  amngnneiit.  The  stirrup  encircles  the 


rack,  g,  is  added  m  a  convenient  means  of  regulatinp;  the 
pressure  of  the  stirrup. 

It  is  obvious  that  if  the  counterpoise  on  the  centre  board 
is  adjusted  f  o  that  (he  weight  of  the  filter  when  tilled  to 
the  height  dc-iired  w  il  turn  the  scale,  the  pressure  of  the 
stiriup  on  the  india  rubber  tube  will  imuiediateiy  cut  off 
the  supply.  In  pra<^ice  it  is  found  that  the  supply  very 
soon  adjusts  itself  exadly  to  the  rate  of  filtration,  and 
then  the  funnel  remains  stattonaiy.  The  fluid  nugr  be 
supplied  in  many  ways;  a  common  wtshing-bottteaamMia 
very  well,  or  a  tap-jar  may  be  cmlcqred,  or  any  other 
similarly  convenient  appliaaoe.  Tlie  drmring  snows  a 
somewhat  more  complicated  amagemcttt.  in  which  the 
supply  is  brought  from  an  open  badicr  by  meane  of  m 
syphon,  in  which  case  the  sBmon«p«pem«il  be  kept  cloeed 
by  a  pinch-cock. 

Wathiug  PrecipitaUt  (Fig.  3). 


flexible  pipe,  and,  paamg  through  the  upper  board,  is 
coaneSed  with  the  arm  wEieh  hoUs  the  iunnel.  A  wire 


Objcd,  to  provide  an  intermittent  supply  of  fluid  in  such 
a  way  that  the  filter  shall  empty  itself  completely  before 
it  is  filled  again.  The  same  rigid  stand,  and  tM  same 
oscillating  mnnel-board  are  used,  bat  there  la  snpendded 
another  board  like  h,  suspended  in  the  same  manner  a 
little  above  it,  as  seen  at  k.  This  intermediate  member 
holds  a  funnel,  1,  fitted  with  a  Tantalus  syphon,  im- 
mediately above  the  funnel  used  for  filtering,  and  has  a 
wire  and  stirrup,  k,  workingfrom  the  opposite  end.  Uoth 
stirrups  being  raised  to  commence  the  operation,  the  upper 
funnel  is  filled  as  high  as  the  tup  uf  the  Tantalus  syphon, 
and  therefore  discharges  it&elf  into  the  filter.  The  filter, 
then,  with  the  weight  thrown  upon  it,  turns  the  scale  and 
cuts  off  the  supply,  just  as  in  the  simpler  apparatus.  It 
will  be  seen  that  if  the  stirrup,  h,  completely  closed  the 
elastic  tube  on  the  emptying  of  the  upper  funnel  the 
operation  would  come  to  a  standstill  after  the  first  delivery ; 
and  to  avfrid  this  a  somII  sciew,  I,  is  introduced  to  prevent 
the  weighted  end  of  the  board  swinging  bade  to  iu  loll 
extent,  so  that  when  the  filter  is  emptied  and  opens  the 
tube  at/,  a  slow  stream  commences  to  pour  into  the  funnel 
J,  increasing  in  rapidity  as  the  augmented  weight  raises 
the  wire  at  k. 

It  is  scarcely  necessary'  to  explain  the  principle  of  the 
Tantalus  syphon — a  contrivance  familiar  to  many  as  the 
basis  of  a  philosophical  toy.  It  consists  of  a  bent  tube 
like  a  U,  with  one  arm  longer  than  the  other.  The  longer 
arm  is  fitted  into  the  tube  of  a  funnel  by  means  oir  an 
indja-tubber  wadmr.  lis  syphon  aAion  fs  broag^  iato 
plqr  dhctf  y  the  fluid  In  the  Ihond  has  rtasn  almen  the 
levd  of  the  top  of  the  bend,  and  it  tiwn  dnnrs  oifffhe  < 
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tent*  at  iu  m  its  short«r  arm  reaches.  The  figures  wiii 
explain  the  rest. 

The  application  oi  the  principle  to  the  large  filters  used 
ior  Dianufncturing  nurposen  will  naturally  suggest  itself, 
BOd  tboiigh  the  moael  exhibited  waa  made  for  analytical 
mtrpoMt  00  a  tmall  tcale,  there  i»  no  naiOB  that  modi- 
SeatioM  lo  twit  any  variety  of  ciccomtuacn  ahotUd  not 
be  iiilniduced« 

The  simpler  form  of  apparatus  is  in  regular  use  in  one 
or  two  laboratories  for  filtering  solutions.  A  multitude  of 
casts  occur  tu  the  pharinaci-uLit.t  in  which  it  is  dcsirahlc 
that  his  filtLT  should  never  run  tiio  itnv,  as  in  the separatiun 
of  essential  oils  from  difitillcJ  \vatci.<<,anil  in  sucbaatkcse 
its  employment  would  be  of  ^rcat  advantage. 

The  arrangement  was  desit^ncd  by  Mr.  \V.  Rennoldson, 
of  Newcastle,  and  the  model  shown  was  lent  by  Mr.  A. 
Freire-Marreco,  Reader  in  Chemistry  in  Durham  Uni- 
versity, who  has  since  presented  it  to  tbe  Moaeum  of  the 
Pharmaceutical  Society  at  Bloonebuiy  Squaiv.— PAffraia* 


ON  FOOD.* 
By  OR.  LBTHBBy,  M.A.  M.B,  Ac. 
(CoBlMHMd  Inm  f«f«  aoo.) 

CoMtfttttioits  of  DiHaftts  .*  Preparalion  Mtd  tStUnary 

Trtatmi-nt  of  Poo^fs. 

The  cotistrudion  of  diet.iries  involves  a  variety  of  con- 
s nil  rations,  as — 1st.  The  determination  of  the  real  wants 
of  tiie  body  undtr  ditTcrcnt  circumst.inccs  of  ace,  sex, 
constitution,  labour,  .ind  climate;  2nd.  A  proper  seledtion 
of  food,  as  regards  quality,  nutritive  power,  appetising 
property,  digestibility,  and  price  ;  3rd.  The  association 
of  loodi  in  such  wise  as  not  to  offend  the  appetite  or 
baiden  the  digestive  powen;  4tb.  A  right  treatment  of 
them  by  cooking  ttc,  so  as  to  render  tmm  moet  useTnl 
to  the  tystem ;  and  sth.  A  just  disttflnition  of  the  daily 
diet  in  appropriate  mcalf. 

As  regards  the  nnt  atie«tion— viv.,  the  detenninadon 
of  the  aiflual  dictetical  wants  of  the  body— it  may 
be  answered  from  two  sets  of  fads,  as  those  which 
pertain  to  the  minimum  quantities  of  food  capable 
of  beinR  used  wilbo'Jt  loss  of  health  or  bo'dily  vifrour, 
tl  j-u  which  relate  to  the  amounts  of  carbon  ,~ind 
nitrogen  exhaled  from  the  body  during  different  conditions 
Oflife. 

In  a  general  way  it  may  be  said  that  a  healthy  vigorous 
man  consumes  from  700  to  800  lbs.  of  solid  luod  (dr>')  in 
a  year.  This  amoonta  to  alxmt  a  Iba.  of  dry  aolid  matter 
dally ;  and  the  quantity  of  water  (fiet  and  combined) 
laaDMt  5I  Ibe.  daily. 

Pwming  the  inquiry  a  littia  farther,  wvfiad  that  a  man 
cannot  Hve  on  a  puotahnMBt  priaoo  diet  of  t  lb.  of  biead 
«  day  with  water,  for  in  three  days  he  wilt  loae  about 
^  li  s   in  and  will  lihow  sign.s  of  commencing 

staT\iitiun,  i  liis  diet  contains  i'3  o^s.  of  nitrogenous 
tnac.L.'  and  8  42  of  carbonaceous  1  -  1,995  j,'rains  of  carbon 
and  9<i  f  1*  nitrogen).  Even  the  poor  needle-women  of 
London  t  .ui  only  just  exist,  in  a  state  of  feeble  vitality, 
with  an  average  diet  of  ij  lbs.  of  bread  a  day,  with  about 
I  oz.  of  dripping.  This  c<jntains  nearly  2  o/b.  of  nitro- 
genous matter,  and  14*65  of  carbonaceous,  calculated  as 
starch  (^3,271  grains  of  carbon  and  135  of  nitrogen). 
And  in  military  prisons,  where  as  much  as  3*8  ozs.  of 
nitrogenous  food,  and  22  2  ozs.  of  carbonaceous  (  =  6,925 
graiot  of  carbon  and  256  of  nitrogen),  are  supplied  daily 
to  ptiionert  for  abort  tenaa  of  coofiocment,  they  fre- 

Siotly  lose  weight  and  give  evidenoe  of  decqp ;  ao  that 
longer  periods  of  imprisonment  it  is  fonnd  necetiary 
to  increase  the  diet  to  47  o2s.  of  plastic  matter  and  27*8 
of  respiratory  (==8.647  grains  of  carbon,  and  ^17  of  nitro- 
^gen)  I  in  faA,  according  to  Dr.  Cbristison,  the  men  con- 
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fined  in  the  prison  at  Perth  cannot  even  do  the  work  of 
pumpin{|  the  water  for  the  prison  on  a  daily  diet  of  6  oss- 
of  plastic  matter,  and  23  of  respiratory  (3^7,^39  grains 
of  carbon  and  405  of  nitrogen). 

Again,  Dr.  Edward  Smith  round  in  bis  intjuirics  into 
the  dietaries  of  adult  male  operatives  of  Laa«Bdiii«  and 
Cheshire,  during  tlic  cotton  famine,  and  also  into  tboae  tit 
tbe  lew-fed  operatives  of  England,  that  the  daily  antoant 
of  food,  only  barely  sufficient  for  existence,  must  contain 
2-84  015.  of  nitrogenous  matter,  and  1925  of  carbonaceous 
f  ,  )  '  grains  of  carbon  and  200  of  nitrogen).  These 
arc  contained  in  2  lbs.  3  ozs.  of  bread,  which  is  regarded 
as  a  famine  diet.  The  farm  labourers  of  England  consume 
daily  an  average  of  318  o^ts.  of  plastic  matter  and  26"0i 
of  respiratory.  In  Scotland,  Wales,  and  Ireland,  the 
amounts  arc  somewhat  larger,  as  will  be  apparent  from 
tUa  diagram 

AvsMOE  Daily  Diet  of  Faru  Laboomm  m  Tint 

United  Kinuoom. 
Dry  Diy 
Nltfocemos  Catbonsccoos   CarbM.  Nitrogen, 
matter.  mailer, 
on.  ois.  mn.  gn. 

In  England   318         a6*0I    »    5810  aaS 

In  Wales          412       jrai  »  6goi  ago 

In  Scotland....  4*7$  31-34  -  6297  335 
In  Ireland   4*94        28*73  ■=  6(95  348 

Average  of  alt . .   4»a5         29  07    -    6477  300 

These  are  the  results  of  inquiries  into  the  dietaries  of 
many  hundreds  of  families,  the  results  being  computed  as 
for  adults;  but  it  is  very  probable,  as  Dr.  Smith  remarks, 
that  the  nourishment  obtained  by  the  labourer  himself 
is  somewhat  above  the  avera{^.  This,  in  fa<:i,  is  con- 
firmed by  the  more  extensive  investigations  of  Dr.  Lyon 
Playfair,  who  concludeSi  from  a  large  scries  of  observa- 
tions, that  the  following  may  be  regarded  as  the  averaoe 
proportions  of  the  several  constituents  of  food  in  tbe  daily 
dietaiy  of  an  adult  man  tinder  diflerent  circumatancea  of 
exiatenee  :— 


DaUiT  Dim  MM 


Subsistence  only  . . 

Quietude  

Moderate  exercise. . 

,'VL:ive  labour..  ••>• 


i 


a'o 

25 
42 

55 


ott. 

05 

10 

1-  8 
25 

2-  5 


Hard  worlt.. ......  6-5 

These  eondunloiis  accord  pretty  well  with 
tions  of  Pettenkofer  and  Voit,  who  say  that  an  adult 

require.s  daily,  when  at  work,  5-22  ors.  of  nitrogenous 
matter  a).:t  22  yS  of  cri;:"'n:i.  LHi...  (calculated  as  starch). 
Taking,  therefore,  the  nica.i  u.  .jH  these  researches,  it 
may  be  said  that  a  man  requires  daily  the  following 
amounts  of  carbonaceous  and  nitrogenous  matter  for 
i^ncaa,  for  ordinary  labour,  and  for  aaive  labour  ^- 


OuM  tMats  MS 


Nilro- 
genoui. 


Idleness   267 

Ordtnarv  labour  ....  4*56 
Active  labour   5-81 


Carbons 
ccoux. 

1683 
24-48 
2431 


Carbon. 

grt. 
(3.856 
\  5.757 
l5.«37 


Nitroeea. 

1S7 
400 


By  pursuing  the  second  metliod  of  inquiry,  and  estimating 
the  wants  of  the  body  from  the  amounts  of  carbon  and 
nitrogen  exhaled  and  secieted»  it  is  fonnd  tliat  tbe  pro* 
portion  of  carbon  evolved  as  carbonic  acid  from  tbe  lungs 
of  a  man  in  health  varies  from  6  ozs.  to  13]  ozs.  daily, 
the  difference  being  dependent  on  temperature,  exercise, 
Ac.   Or.  Edward  Smith  savs  that  it  amounts  to — 

7  85  ozs.  daily  w  hile  the  l>ody  is  quiet ; 

g  ii  ozs.    do.  with  moderate  exercise; 
12-9  ozs.    do.  with  considerable  labour. 
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And  he  considers  that  a  healthy  man  of  averags  weight 
(150  lbs.)  emits  8*57  ozs.  of  carbon  from  his  lungs  daily. 
This,  added  to  the  auantity  discharged  from  the  skin  and 
bowels,  is  not  less  than  q'C  ozs.  daily  ( =4,300  grains)  or 
just  28  grains  per  lb.  of  the  man's  weight.  Durias  light 
labour,  he  says  it  ranges  from  9*6  on,  to  to-$,  anil  during 
bard  work  from  12  5  to  r  (  c.,'-^. 

The  amount  of  nam^cn  cxcrctf-l  viren,  Ac,  in  the 
urine  is  also  subjert  to  f^rv.M  v:iriati<in.  .k  i,r)rJin^  to  the 
diet  and  exercise.  Dr.  Parkc.s  f  iunil,  :n  h;s  experiments 
on  tsvo  soliliiT-.,  that  with  an  orJm.iry  I'.iut  and  no  exer- 
ci-ir.'  it  anioiintLil  to  2'a3  grains  per  lb.  weight  of  the  body 
I  3''  *  grriin*;  j  150  lbs.) ;  and  that  with  a  non-nitro- 
genous diet  and  no  exercite  it  vta*  O'QS  g^Ains  per  lb. 
weight  143  grains  ^er  150 lb>.) ;  'and  with  the  carae  diet 
and  adive  exercite  it  was  2*41  grains  per  lb.  weight 
(s364  grains  per  150  lbs.) 

Professors  Fick  and  VVisI'tcnus  nbHi-rvftl  that  i'k- 
nitrogen  secreted  during;  an  urdinaiy  diet  ;i:itl  nu  cxirrti.sc 
w.is  .\t  the  rate  of  1-53  f^rnins  per  Ih.  i'     203  ^^rains 

per  150  Ibsi.) ;  .^nd  tl-.at  it  fell  to  a  little  less  than  i  grain 
per  lb.  weight  \v;th  .t  non -nitrogenous  diet  during  the 
labour  of  ascending  the  Faulhorn. 

The  researches  of  the  Rev.  Dr.  Haughton,  Of  Dnblio, 
have  led  him  to  conclude  that  an  average  site  man,  per- 
forming routine  work,  secretes  187  grains  of  nitroeen  as 
nnea  daily  (=  1*25  grains  per  lb.  weight) ;  and  Dr.  Edward 
Smith  has  esttmatei  it  at  from  o^j  to  1-4  grains  per  lb. 
weight— a  fair  average  being  i-ij  (=173  grains  per 
150  tbs.) 

The  more  cxtcns:\o  inquiries  of  Pl.iyfair,  Hanf.-L-,  Beij^ol, 
Moot,  Vo!^e1,  and  others,  give  a  daily  average  of  171  grains 
of  nitrogen  a-;  urea  for  a  healthy  man  at  resti  and  252 
grains  for  ordinary  labour. 

It  may  therefore  be  safely  concluded  that  with  an 

ordinary  diet  an  average  size  man  excretes  daily  as  urea 
*75  grains  of  nitrogen  ;  and  during  labour  of  a  moderate 
description  it  amemnts  to  .itxuit  230  •^-rain^^,  Adihrc; 
to  these  the  proporliun.s  of  nitrogen  cNeretei!  in  oilier 
forms  in  the  urine,  and  the  quantit.es  p-is-ietl  from  the 
bowcl.s,  the  total  ammintR  are  probably  :ibi>ul  rg:)  f^r.iins 
while  .It  rest,  .ind  300  ;;rains  w.'ien  at  routine  work  ;  the 
difference,  perhaps,  being  more  dependent  on  the  food 
than  on  the  metamorphosed  tissues  of  the  body. 

It  thus  appears  that  the  proportions  of  carlMB  and 
nitrogen  excreted  correspond  very  closely  with  those  con- 
taioM  in  the  dicta  wlndt  experience  has  proved  to  be 
neccssaiy  for  man's  sustenance;  for  when  the  results  arc 
put  into  a  tabular  fimn  they  stand  thus : — 

DAILV  RBQt)mBIIBNT2  Ot  TKB  BoDV. 


butter  being  calculated  as  starch)  ;  and  no  doubt  these 
are  the  right  proportions  for  the  dietaries  of  children. 
Again,  it  will  be  observed  that  the  relation  of  nitrogen  to 
carbmt  if  nearly  as  Itoig:  whereas  in  milk  it  is  about 
as  I  to  II.  Rcfierriag  to  table  No.  4  (p.  80),  it  will  be 
noticed  that  the  proportions  in  bread  are  as  i  to  21, 
and  in  itteat  ■*  I  to  13,  thowiag  diat  the  foiMr 
requires  the  addition  of  plastic  matter,  and  the  latter  ef 
respiratory. 

In  prep.'irinj;  dietaries,  however,  it  will  be  best  to  tjke 
.1  r.Tther  liberal  view  of  the  question,  .ind,  therefore.  I 
shall  adopt  the  conclusions  ot  Ur.  Edward  Smith— that 
even  in  periods  of  idleness  a  man's  daily  food  should  con- 
tain not  tSss  than  4,300  grains  of  carbon,  with  200  of 
nitrogen  ;  and  a  woman's  at  least  3,900  grains  of  carbon, 
with  180  of  nitrogen — these  being  the  proportions  whicb, 
in  his  opinion,  are  necessary  to  avert  starvation  diseases ; 
and  they  are  represented  in  the  ease  of  a  man's  diet  by 
19*35  OSS.  of  carbonaceous  food,  vrith  2*84  of  nitrogenoni. 
The  diagram  before  yon  exhibits  the  amounts  of  difTcrent 
articles  of  diet  capable  of  furnishing  this  quantity  of 
nit! (i^enoiis  matter,  .md  it  also  shows  the  proportions  of 
carbonaceous  matter  (calculated  as  starch)  associated 
with  it  :— 

Amounts  or  Fooi>  YiBt^miia  200  GsAtxs  or  Nitroosn 
o«  2'g4  02a.  or  Plastic  Mattbr  NBCsssaitv  for  a 
Mam's  Daily  Dist. 


1^ 

tit. 


i 

n 


■a 

JO 


g 
M 

8 
2 


X 

on.  ors.       grs.    '  Rri. 

During  Idlene<i<:  I  By  dietaries     2  67  i6'83  =  3,856  187 

as  determined  (By  excretions  278  18*47*4,200  190 

Average     ..   272   trSs^^fioS  s88 

Routine  worlc   /By  dietaries    4*5^  24  48=5.757  319 
as detenoiaed  (By  excretions  4  39   ivj  ^g  ^4,813  300 

Average     ..    448    2^14=5,285  310 

The  first  of  these  averaees  is  represented  by  2  lbs.  a  oss. 
of  bread,  and  the  second  oy  alMut  3I  lbs. 
It  appears  also  tiiat  the  relation  of  the  nitrogenous  to 

the  carbonaceous  constituents  of  food  should  be  about 
as  I  to 5)  or  6.  These,  in  faA,  are  the  proportions  which 
Messrs.  Lawcs  and  Gilbert  found  to  be  best  suited  for 
fattening  pigs.   In  milk  the  proportions  are  as  i  to  3-6  (the 
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1 

Cubofl. 
Ittoaa  Battel 

in  it. 

Carbon 
in  it. 

Or*. 

l>/5. 

8-8 

557 

1,290 

0 

24'6 
94'» 

599 
8g6 

l.3«4 
2,059 

1 

3 

I2'6 

9*33 

2.141 

A 

940 

2,160 

» 

n 

t8'3 

1 1  36 

2,629 

n 
9 

22-9 

»754 

4.000^ 

»• 

267 

1928 

4.433 

0 

3V6 

4  433 

1 

4.554 

364 

36-40 

6.046 

457 

3402 

7.800 

I 

457 

3402 

7.S00 

32-6 

3S04 

8,714 

Peas 


Oatmeal  ..  .. 

Wheat-flour  .. 

Baker's  bread. . 

Indian  me.1l  .. 

Rve-rneal 

Bat  Icy -meal  .. 

Rice.. 


So  th.tt,  whilBt  the  first  seven  of  these  substances  are 
dclicicnt  of  carbon.iteous  m.itter  (i9"25  OZS.  being 
requited) ,  the  last  t>cven  contain  it  in  excess.  It  is  there- 
fore not  difficult  to  con8tru(%  a  dietary  from  the  several 
tables  which  I  have  placed  before  you  ;  but  perh.ips  it 
would  interest  you  tcj  know  exactly  what  .ire  the  acli;al 
dietaries  in  u.se  amun^  ditferent  classes  of  persons ;  and 
first  I  wiU  direct  your  attention  to  what  Dr.  Edward 
Smith  found  to  be  tha  average  weekly  dietaries  of  the 
low-fed  operatives  of  Sof^iand,  Wales,  Scotland,  and 
Ireland.   (See  table  at  top  of  next  page). 

You  will  see  from  this  table  that  the  poor  needlewomen 
of  London  are  the  worst  led  of  all  t!ie  oper-Uivt  ";  in  the 
three  kingdoms,  tor  they  subsist  on  .i  weekly  allow  ance 
of  102-52  ozs.  of  c.irhv.n.iceouH  fcxid,  with  13  40  o/s.  of 
nitroj;enous  (=  I4"C'S  n'*-  c.ii bonacemis,  with  j  q\  <i7«. 
nitroi;enou8  daily),  while  the  larm  l.ibourers  of  Ireland 
are,  as  regards  the  real  nutritive  value  of  their  food,  the 
best-fed  of  the  lower  operative  classes.  But  it  will  also 
be  noticed  that  the  co"st  of  the  weekly  dietary  of  the  Irish 
labotirer  is  only  is.  o'i  p^f  week,  while  that  of  the 
needlewoman  la  2S.  jd. — the  latter  feeding  chiefly  on 
bread,  bacon,  and  tea,  which  are  expensive  foods,  white 
the  former  consumes  potatoes,  milic,  and  Indian  meal — 
foods  which  yield  more  nutriment  forthoir  money  value 
than  the  more  expensi^-e  foods  of  the  Bnglirii,  Wdeh, 
and  Scotch  labourers.  And  now  we  will  contrast  the 
dietarlea  of  the  poorer  ela-  -  1  n  1  ■  1  :  itivcs  with  those  of 
better-ted  persons,  as  euliicr::,  i>.4Uorb,  navigators,  &c. ; 
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Weekly  Dietaries  or  Low-fed  Operatives  calculated  as  Adults  (Dr. 

Susan.  Tals.  Mctt.     Milk.  Chetn.  Tea. 


Clasi  op  LAMimm. 


Needle-women  1  London) 
Silk-weavers  (Covenlry) 
Do.     do.  (London).. 
Do.     do.  (Maccleafield) 
Kid  sloven  (Yeovil) 
Cotlon-itpfiuiefe  (Laneuhiiie) 
HoK-wcavert  (Derbyshire) . . 
Shoiemakers  (Coventry) . . 
Farm  labourer  |Eii];Iaiul| 
Du.        do.      ;Wale».j . . 
Do.       do.     (Scotland)  .. 
Do.       do.  (Ireland) 


Mean  of  all 
Average  per  day 


Bread 

stTilia. 

ton. 

40*0 

XC0-5 

»7 

sd'o 

84'o 

x6i-8 

mm  W 

190-4 

64-0 

'7V  ° 

^6*0 

Hjf)  0 

960 

iZ4  0 

HS'7 

204'0 

304- 0 

3364 

92-0 

184-2 

7SI 

26-3 

Ifl 

Oj«.  Ott. 

P, 
sa 

6-3 
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14 
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5-8 
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40 
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06 


Ozt. 

S^S 
11*9 

3» 

18-3 
50 
ii-g 

15-  8 

16-  0 
lo-o 
10-3 

A" 

xo-7 
»-5 


On. 

4*3 
4J9 

25*0 
18  o 
32-0 
850 
1248 

429 
6-1 


0mm. 
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fO 

o'g 

lo-o 

07 

2-2 

33 
5  5 
9-8 
2-5 


3t 
0-4 


Om. 

13 
03 
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0-3 
09 
07 
0-4 
oS 
05 

05 
07 

0-3 
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Carbon. 
Gn. 
22.900 
27,028 
48,288 
27.346 
28.623 
29,214 
33.537 
3».7«> 
4''.&73 
4«.354 
48,980 


06  34,167 
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4,881 


950 
1,104 
1,165 

M77 
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1,295 
1.316 

».3i-! 
1.594 
2,031 
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2.414 
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81 
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61 
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o 
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and  for  this  purpose  I  sball  avail  myself  of  the  accurate 
returns  olikainea  and  pubUihttd  by  Dr.  Lyon  VUyMti— 

Daily  Dietaribs  op  Weuu-nii  Opbsativss  (PMYrA^it). 

>;'       Cuntaising  CMtsiaiac 


Class  or 
Labouksn. 


Fulty-frd  tailora   i'Ct 

Soldientin  p«ace   4'>' 

Rnvnl  Rneineerslu'ork)  jiaS 

S  ilJier*  in  war   5'4t 

Kngttsh  nailor   j  uo 

French  ditto   374 

Kard-w'urkcd  weavtm  5"jj 
EnKlifthnavvy(Crimeal 
EnKlish  navvy  (rail-  |^ 

Priic4ghMn  iroininE 


37J 
68 


on. 

t■^7 

»'9I 
a-4i 
a-57 
rjs 
rsj 

310 


i/5 

22'2J 
1791 
»♦"«> 

ajtio 
tj-ai 

yt7 


M^Hfi  of  ao. 


J'8i  242 


Do.  of  low-fed  opera-  \ 
tivct   ) 


lB6j 


0 

a 

c 

V 

0 
.a 

u 

1 

a 

0 

!J 

uit. 

Kfi. 

21-64 

4-61 

JI5 

21-06 

422 

297 

JoS 

6,4<»4 

S53 

aj4« 

S'4l 

3.S6I 

3»r 

J'OO 

232 

0670 

i74 

403 

sr4§ 

3'3i 

e^ao 

375 

ai'OT 

57J 

5.0I4 

4»4 

6-84 

8.29S 

4S2 

irjo 

6'30 

6.864 

437 

«o7x) 

9'8o 

4.366 

690 

24-31 

5,8i7 

400 

$•04 

4,»» 

«4 

In  all  these  cases  the  carbonaceous  matters  of  ilie  food 
are  estimated  as  atarch;  and  I  may  state  that  the 
soldiers'  dietary,  when  at  peace,  is  calculated  from  the 
rations  of  the  £ngiisb,  French,  Prussian,  and  Austrian 
service ;  and  when  «t  war,  it  ie  derived  from  the  a^ual 
dietaries  of  European  and  American  soldiers  daring 
teeent  wars. 

It  wovld  be  tnteKMing,  if  time  permitted,  to  compare 
theM  dietarici  with  the  dietaries  of  hospitals,  prisons, 
workhouses,  and  lunatic  asylums;  for  we  should  then 
perceive  not  merely  how  greatly  they  vary  in  thi-ir 
nutritive  value,  but  also  how  little  attention  is  jtaid  to 
the  principles  which  ought  to  ^uideour  public  autlioritie>; 
in  the  construttion  of  public  dietaries.  In  the  prisons  of 
Enj»land,  Scotland,  and  Ireland,  the  several  dietaries  for 
short  terms  of  imprisonment,  as  well  as  for  lonf,'tjr  periods, 
and  for  hard  labour,  vary  respectively  to  so  great  an  extent 
•s  to  furniiih  an  inducement  for  the  commission  of  crime 
in  certain  distriAs  rather  than  in  others,  because  of  the 
richness  of  the  prison  rations;  and  in  all  cases  the 
dietaries  of  prisons  are  so  greatly  in  excess  of  those  of  the 
union,  that  m  times  of  distress  they  offer  encouragement 
for  miedeoieanoor,  in  order  that  the  pritonma^be  reached 
ia  preference  to  the  workhouse ;  In  short,  while  tiie  day's 
rations  of  an  unforttmate  inmate  of  a  union  contains  only 
about  17  02S.  of  dry  nutritious  matter,  that  of  a  destitute 
debtorcontains  i()'4  0.  q  ,  ji,  ^  ili.i:  i  >  i:iviA2202a. ; more- 
over, a  prisoner  conluied  lur  wore  Uian  a  inonth,witbout  hard 


labour,  in  the  gaols  of  England,  Scotland,  and  Ireland, 
would  have  i8'S  on.,  22-4,  and  23-9  of  dry  nutriment 
respedively;  the  average  rations  for  hard  work  containing 
aboat  21-7  OES.,  31-5,  and  25*6  in  the  prisons  of  the  three 
countries. 

Dr.  Edward  Smith  has  drawn  attention  to  the  serious 
want  of  uniformity  in  the  dietaries  of  the  unions  of  his 
distriA,  Axxii  h.is  urged  the  u'orkiiouse  authori'.ies  to  im- 
provo  tlicm.  He  also  submitted  to  the  Privy  Council 
tabK's  of  dietaries,  which  are  well  suited  to  meet  the  rc- 
f)'.nri':nc-iits  of  the  system  at  the  lowest  rnonev  cost.  Here 
are  a  few  of  them,  which  may,  perhaps,  prove  useful  to 
those  who  are  engaged  in  the  benevolent  work  of  supplying 
food  to  the  poor  in  times  of  distress  ;  and  you  will  perceive 
that  at  various  sums,  from  about  2S.  to  3s.  a-weck  per 
adult,  very  substantial  rations  may  be  provided.  (See  table 
at  top  of  next  page). 

The  dietaries  of  women  should  be  about  i-ioth  less  than 
those  of  meo  in  the  case  of  indoor  operatives,  tMit  they 
ought^  to  be  from  i-3rd  to  i-4th  less  than  the  larger 
dietaries  of  men  engaged  in  out-door  labour. 

As  rer:;.irds  the  dietaries  of  children,  it  may  be  stated 
generally  that  tiie  chief  part  of  their  fi>od  should  be  milk. 
Up  to  the  age  of  nine  or  ten  months  it  should,  if  possible, 
be  the  milk  of  woman,  whicli  is  r:cherin  sugar  than  cow's 
milk,  and  much  less  ricli  in  cascitie  ;  failing  this,  however, 
asses'  milk  is  a  jjood  substitute,  as  it  contains  nearly  the 
same  amount  of  sugar  and  caseine  as  human  milk.  MM. 
O.  Henri  and  Chevalier  have  f[ivea  these  as  the  proportions 
of  the  several  coostititents  in  100  parts  of  tJie  milk  of 
diffcfent  animals  i— 


Caseine 
Butter.. 
Sugar  of  milk 
Variooi  salts 

Total  solids 
Water  . ,    . . 


I-Si 

(»■  r  I 
frnS 

.Sy,.j 
91*66 


.r55 

045 
i*7g« 


,"5  6 


4-48 

477 

OtiO 

8702 


4  02 


4-50 

4  JO 

5  00 
06.S 


lyzo  14-^8 
8680  85-62 


Total  100-00  100-00  loo-QO  100*00  loo'oo 

Cow's  milk,  therefore,  diluted  with  about  onc'third  its 
bulk  of  water,  and  sweetened  with  sugar,  may  be  given  to 
children  ;  and  up  to  nine  or  ten  mOfltbs  no  Other  food 
should  be  administered,  for  infants  haVe  not  the  power  of 
digesting  farinaceoHS  or  fibrinons  snbstancet.  A  child 
may  take  from  two  to  three  pints  of  milk  thus  diluted  daily. 
After  ten  months,  and  to  about  twenty  months,  farinaceous 
malters  may  be  mixed  in  gradually  incrcaslnj^  quantitiei 
with  the  milk ;  and  they  should  be  well  cooked  by  first 
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Notices  of  Books. 
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DiBTAKlBl  TO  Fttlimn  M  lOAUrY  AS  fOaUILB  30,100  OmAlMl  OF  CaKBON  AW  t«400  Q»ltm  or  MmOQm  III 

Man  Webkly'-woiibn  tabs  Onb-tbmth  Lssi. 

Con,                 Miitd.  M.old.  aiis|d>  »»4ld.  aa.9S.  M.7|d.  ai.Si<L  ••.ia|4>  3s.  i^d.  3*.  }iL 

On,  0mm.  Ok,  Om.  On.  On.  On.  On.  Ot%.  On. 

Bread    ..........     144  iiS  t6o  t6o  taS  160  160  160  193  160 

Flour  for  dumplings  —  ■ —  —  —  —  —  16  16  8 

Oatmeal                                     S6  32  l6  $»  16  16  16  —  I 

Peas                                           —  —  —  —  la  6  —  —  —  — 

Rice                                         —  —  i6  —  —  -  16  —  S  8 

Ji"P:ar                                          —  4  4  _  ^  ^  ^  ^  ji  t 

Treacle                                    _  16  8  8  8  —  8  I3  8  8 

Batter         ,                        —  —  —  —  a  — .  — .  a  —  ti 

iyrippinn                                   —  —  4  —  —  4  4  —  4  — 

Suet   —  —  —  —  »  —  4  4  a 

Meat  withoat  bone     ..    .*       8  8  9  8  8  z6  it  8  Bf 

Herrings  ,>><«     —  —  —  —  4  —  —  —  — •  — 

Bacon    ..                           —  —  — .  8  4  8  —  —  8  — 

Skioinied  milk                    70  140  60  70  -iBo  lao  70  no  70  too 

Bottafmilk                             fio  —  80  —  —  —  Co  —  60  — 

Tea                                  —  —  —  —  0-5  —  —  0*5  •'5 

Coffiw  and  chicory     ....      —  a  a  —  i  1  1  2  1  t 

Grc  Gn.  Cn.  Gn.  Crt.  Gn.  Gn.  Gr«.  Gn.  Gn. 

Nutritive  values  I  Sf'*^   *•  «9'74«  33-552  34.935  32.998  33.248  36.499  36.402  4>.5«9  36.39» 

i'«uin«vcvaiuesj  jjuj^Ij  ^^  ^^^^  ^^^^  ^  ^  ^  ^  ^ 


taking  tkcm.  and  tben  thoroughly  dissolving  them  by 
builinp.    After  this  an,  and  up  to  the  third  year,  the 

?|uantity  of  well-cooked  farinaceous  matters  may  lie  still 
urtber  increased,  and  given  as  puddings  with  a  little  egg. 
Bread  and  butter  may  also  be  eaten,  and  towards  the  end 
of  thf  tinit;  the  chilJ  will  digest  well-bnileJ  potato,  with  a 
little  gravy  of  mL-.it.  I'rom  the  thirJ  to  the  fifth  year  a 
little  meat  may  also  be  fji'^  i-'n.  •I'lJ  •''t  the  end  of  the  ninth 
year  it  may  partake  ^^{  t!ie  usual  i'do;!  ot  the  family,  but 
all  alur.g  it  should  make  use  of  a  larj^e  propuriiuii  of  milk, 
in  the  various  form;^  of  bread  and  milk,  or  milk  [niddrngs 
with  eggs.  About  the  tenth  year  a  child  will  require  ahtnit 
half  as  much  food  as  a  woman  ;  and  at  the  fourteenth 
year  it  wilt  eat  quite  as  much  as  a  woman  ;  in  fa^,  the 
pfO|lort{on  of  food  required  by  the  child  is  much  greater 
per  pound  weight  of  the  body  than  that  of  adults,  because 
It  baa  to  form  lU  tiasues  and  build  up  its  several  struAures. 
l>r.  Edward  Smith  calculates  that  the  pr<Mpoftioos  of 
carbon  and  nitrogen  in  the  daily  bod  at  dinueot  ages 
should  be  about  as  follows : — 

Daily  Proportions  or  Carbon  and  Xitkooi-.n  im  THE 
Food  at  Diffsksmt  Aces,  PtR  Pouno  Weight  of 
TUB  Booy. 

Carbon.  NKrogen. 
er^-  ers. 

In  infancy   69  678 

At  ten  years  of  age  ..  48  2  81 
At  sixteen   do.  do.  30  2'i6 

At  .idiiit  life  aj  I'O) 

In  middle  age     ..         25  1*13 
So  tbat  for  its  weight  the  infiat  leauifes  three  times  as 
mud)  cafbonaceoBS  food  and  sis  times  as  much  nitio- 
I  as  an  adult. 

(To  be  continued.) 


Danger  Arising  from  the  Exhalations  of  some  kind 
of  Pratt. — It  is  a  well  known  fad  that  the  perfume  of 
some  kindaof  dowers  is  injurious  to  health,  and  even  cause 
death,  if  flowers  are  kept  in  a  confined  space  frequented 
by  men  at  the  same  time.  One  of  the  local  papers  of  the 
city  of  LvottM  new  records  the  foft  of  death  oy  asphyxia, 
soniered  by  a  lady  who  slept  in  a  room  wheiein  a  large 
quantity  of  quinces  were  kept ;  according  to  scientific 
evidence,  given  in  this  instance,  the  air  of  the  room  was 
lai^ly  vitiated  with  a  peculiarly  suffocating  piTfume,  ,ind 
a  very  considerable  amount  of  both  carbonic  acid  and 
carbonic  oxi  J  ■  l'.  s  The  room  in  question  was  always 
used  as  a  bed  room  ;  no  fire  had  been  lighted  in  it,  nor 
was  any  other  discernible  c.iuse  for  the  deatt  of  tMs  lady 
found  but  the  exhalations  of  the  fhiit. 


KOTICES  OF  BOOKS. 

A  Skflch  of  a  ^•  I  .  P,\fl  !!.,  M.^lter  am!  MoUcutat 

Murphalu^^,    Wiiiiams  and  Nwi  ;.v.l  ,  Coveni  Garden. 

OccASiosALUY  rem.-irkable  vrork:  :V  i:  to  the  lot  of  a 
reviewer ;  of  this  class  is  the  work  before  us.  That  this 
statement  is  true,  the  reader  would  find  sufficient  evidence 
in  the  fim  few  lines  of  the  author's  iatioduftton.  styled 
"  A  Hint  of  our  ]>hiloaophy.*' 

In  the  a<%aal  state  of  science  we  are  told  the  phenomena 
of  nature  have  been  classified  to  a  great  extent  aod 
referred  to  laws,  but  these  Irnv^  are  numerous,  aod  the 
acquisilian  of  science  accordingly  laborious.  "  Most  of 
them  (the  laws)  also  rest  solely  on  an  indudHve  or  em- 
pyrical  basis  ;  they  have  been  reached  merely  by  obser\'a- 
tion,  they  give  no  account  of  themselves  to  Reason  ;  and 
this  places  them  in  a  very  unsatisfaftory  position  in  an 
intelkdual  point  of  view."'  That  the  induAive  method 
of  arriving  at  a  law  of  nature  is  the  one  to  which  least 
objedion  can  be  raised,  we  are  assured  all  pbyatdels  sal 
chemists  will  maintain.  Continuing  the  paragraph,  we 
find  "  It  obligee  the  man  of  science  to  content  himielf 
with  inteUeftual  despah'  as  the  only  kind  of  intelleassl 
repose  whieh  the  aAtnt  stale  of  sdonee  ODoira  Inm.** 
TtuaafettenMnt*  to  say  the  least  of  it.  rather  startles  the 
man  of  science ;  be  tries  to  Imagine  caadly  what  sott  ef 
feeling  intelle^ial  despair  is. 

The  author  remarks  that  some  years  ago  he  ende.i-.  i-sared 
to  show  that  thtrij  i-.  (tne  general  mode  of  af: mn  '.'.  hich, 
when  modified  according  to  circumstances,  givcfi  all  ihosc 
varied  modes  of  aiftion  v,  hi cti  ..rc  u  jally  regarded  as  laws 
of  nature,  but  he  did  not  then  see  the  reason  of  the  l«w. 

The  first  law  is  the  cosmical  or  all-embracing  l»w. 
This  law  is  named  from  that  operation  of  it,  which  i« 
most  important  to  us,  "that  by  which  our  organisation 
is  redintegrated  and  our  enetnr  maintained  from  hour  to 
hoar,  namely,  assimilation.  And  the  reason  of  it  appears 
on  oar  eonsidcring  the  conicqnenceof  that  view  of  aatme 
which  has  already  been  alluded  to,  namoly,  that  aaiots  fa 
the  creation  ^  an  all-anflident  Cfaatov— •  viMririddi  auqr 
certainly  be  charaAerited  as  the  most  natmal  as  wcH  si 
the  most  respeiftable."  But  the  author  finds  it  convenient, 
by  reason  of  our  intelle^ual  weakness  and  shortness  of 
life,  to  have  a  number  of  laws  to  refer  to  rati;-/  tin  i  ;  ' 
only.  The  all-embracing  law  jg  therefore  rrsoS  i-^!  i  :. 
three,  and  these  into  two  sets;  thetv.'  f.^  tn-c  tliei-  ri«« 
in  the  twofold  fatft  that  the  finite  ?i«;siitii  1  itcs  itself  cm  the 
one  hand  to  the  infinite,  and  cm  tin:  dihrr  hand  to  it-.elf. 

Probably  the  conne^oo  between  the  wwds  finite  taA 
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infinite  siiRgestcd  the  first  portion  of  the  twofolfl  f.ict  to 
the  authur.  From  the  assimilation  of  the  finite  to  the 
infinite  arise  the  law  of  diffusion  or  expansion  on  the  one 
band.  aiui(b«  law  of  iodividuation  or  condensatiea  on  the 
etber,  and  as  their  hannonised  produd  in  tlw  ncterial 
economy  the  taw  of  the  per(e&  in  fonn  (wniQetnp  cul- 
minating in  aphericityj.  From  the  aseiniilatieii  of  finite 
object  to  one  aaoilier  ariae  the  tew  of  the  permaneace  of 
the  propeitiee  of  matter  and  the  bw  of  types  or  species  on 
the  one  hand,  and  the  phenomena  of  amnity  and  trans- 
formation and  the  law  of  generic  resemblance  on  the 
other;  and  as  their  harmonised  product  the  law  of  the 
coiiserv.ition  of  cncrrjy.  What  can  an\one,  tn)t  upon  i 
par  with  tlie  author  in  intellectual  capacity,  make  of  U  .s 
conclusion.  "  Theotlicy  and  our  theory  therefore  equally 
suggest  a  creation  which  shall  consist  wholly  of  spiritual, 
psychical,  or  sentient  Beings?  '  We  remember  Mr. 
Punch  quietly  making  a  note  of  the  use  of  the  expression 
iaf>uHl  aift  by  a  journalist,  what  would  he  sajr  to  the  term 
^ychical  beings  ?  The  indiscriminate  way  in  which 
capitals  ate  used  for  being  and  infinite  ia  very  eonfueing. 

This  aaeertion  will  he  rend  with  intereel,  *'tbeee  are 
oar  two  *  deeMals  *  pteatOlmee  i  hydrogen  being  that 
into  which  a  wortd  now  dissolving  tends  to  be  resolved, 
as  also  that  which  is  the  seminal  element  of  a  new  world, 
and  thus  that  which  connects  two  cycles;  while  aiote 
Comes  out  in  our  theory  as  a  rcsitluum,''  Illustrations  of 
the  v  arious  forms  u(  the  molecules  of  elements  and  their 
compounds  are  given  ;  they  represent  symmetrical  figures 
of  great  bi-auty.  For  the  purpose  of  illustrating  the 
dotftrine  of  molecules,  the  substance  su<^ar  is  taken.  And 
here  we  quote  in  reference  to  thjs,  a  number  of  statements 
that  we  consider  altogether  unjottiflable,  and  that  arc 
certainly  obnoxious  to  chemists,  since  evidently  made  by 
one  peesened  of  a  very  superficial  knowledge  of  chemical 
science.  "  tta  formula  in  chemical  works  ia  <  .  .  .  .  . 
C44HjtsOn  the  notation  of  the  classical  epoch  of  Prout, 
Ac.,  when  C»6andO=8),  and  its  specific  gravity  has 
been  found  i'56— 3-6.  Why  the  specific  gravity  should  be 
this  rather  ili  .  i  mything  else,  why  CIIO  should  only  be 
insulable  a:,  C,..,  \c,,  and  Cj^,  &c.,  are  it  must  be  admitted 
perfect  mysteries  by  all  the  li^'ht  w  hich  the  mOit  Sdvenced 
chemistry  can  throw  upon  such  subiects." 

The  author,  our  ii  . lit :  have  seen,  prefers  to  use  the 
term  a/otc  for  nitrogen,  liltewise  he  prefers  to  use  silicia 
for  silica,  and  to  represent  part  of  the  formula  of  sugar, 
CixHioOjo  by  Su.  The  two  terms  supplicdby  chemistry, 
atom  and  molecule,  are  also  insufficient  for  the  division 
of  bodies  ;  we  might  however  add  that  a  thini  one,  namely 
mole,  has  already  been  suggested  (Holinann's  Mod. 
Cbem.}  So  the  woid  molecule  is  cut  ap,  tad  thus  are 
obtained  *f«  or  atom,  an  undeeomposahle  element,  evh 
a  first  combination  of  atoms,  moUute  a  group  of  ules  or 
cules,  moteeuU  the  a^'^^'regatc  which  is  in  relation  with  AQ 
the  unit  volume  of  liquids  and  solids,  and  tnole  or  mass, 
the  visible  palpable  objert.  We  must  explain  that 
AQs^aq^e  is  a  particle  or  unit  volume  of  water.  It  is 
stated  that  the  \iews  before  enunciated  imply  that  a 
system  of  molecular  morphology  is  order  to  he  truly 
scientific  ought  to  begin  with  baric  and  bar)'tic  substances 
for  in  the  theory  these  are,  as  it  were,  mineral  embryos 
"  though  for  their  full  development  (blessed  creatures  >) 
they  require  no  food,  bat  heat  only." 

After  reference  to  the  water  type  in  modem  chemistry 
and  the  atuaher  of  coroponnda  eoastroAed  upon  this  type, 
another  auidest  statement  occors.  Hence  a  mase  of 
formnlft  wUch  have  no  response  in  nature,  and  Indeed  no 
value  beyond  the  walls  of  the  laboratory  in  which  the 
relative  experiments  are  conduced,  or  the  mind  of  the 
chemist  who  enjoys  the  priv  ilcj^e  of  being  their  creator, 
or  of  having  mastered  the  difficulty  of  conceiving  what 
thf.  njij.in,  or  of  putting  the  letters  in  their  right  places 
upon  paper."  Accordingly  wc  arc  told  the  numbers  wtjio 
take  an  interest  in  scientific  chemistry  now  compared 

with  what  they  were  half  a  century  ago  are  very  small  (?). 
Oaa  nrii^  aM  that  if  Itmien  had  Ibr  theoiy  only  eav 


author's  work  to  refer  to,  in  another  half  century  chemists 
would  be  working  out  the  laws  of  their  science  by  the 
inductive  process.  As  an  example  of  the  terms  in  which 
other  theorists'  views  are  referred  to,  the  following  serves 
well :  ■■  Meanwhile  physicists  aie proposing SJMthartfaeOljr 
of  the  constitution  m  aeriforms-^  sect  of  emanntioa 
theory  to  bottlee— a  game  at  gas  bil&sida-^ludi  redacca 
tha  whole  to  cbaos.''^ 

In  condneton,  we  think  It  possible  to  show  that  tha 
author  ha.^,  at  any  rate,  as  far  as  chemistry  is  cortcemod* 
very  cleverly  worked  out  the  ruductic  ad  absurdum  for 
li;s  theory.  " Thus,  suppose  we  were  set  out  with  ^aric 
barytic  combinations,  a  normal  telluride  ui  a 
,r!c;iidc  of  tun^jstcn,  for  instance,  and  to  develope 
them  mto  elements  of  common  weight,  observing  the  laws 
of  inorphology  while  doing  so,  we  should  obtain  as  the 
result  of  the  development,  molybdenite,  magnesia,  roan* 
ganese,  iron,  and  lead,  along  with  tungstic  and  molybdic 
ochres."  Evidently  the  philosopher  is  aware  that  he  is 
an  advanced  thinker— in  a  word,  a  naa  before  his  tim*^ 
for  he  adde,  "but  snch  deveiopaients  bekwg  to  as 
advanced  state  of  our  science,  of  which  the  alphabet*  alas  I 
is  mora  than  nost  psople  will  conseot  tolsamat  | 


CORRESPONDENCE. 

ARTtPiCIAL  MAMURB. 

T«  tht  Editor  of  tkt  Chemical  News. 
Six,— T  know  of  no  branch  of  the  public  press  that  could 
render  such  important  service  at  this  moment  to  the 
science  and  practice  of  agriculture  as  that  over  which  you 
preside,  if  you  could  only  spare  a  small  portion  of  your 
valuable  space  for  the  purpo<.e  of  eliciting  a  sound  opinion 
on  the  proper  choice,  qualities,  and  purchase  of  artificial 
manure.  I  will,  tlieret'ore,  with  yoor  permission,  addrcss 
the  following  observations 

To  THK  Cimnste  op  Gnsar  BatTAin. 

Gentlemen,-  "I  take  the  liberty  of  addressin<^  to  yon 
a  request  of  the  greatest  importance  to  the  progress  of 
agriculture  in  this  country,  and  my  excuse  for  taking  this 
liberty  is  that  any  opinion  in  reference  to  the  science  of 
agriculture  that  bears  the  sanction  of  your  authority  will 
be  accepted  by  farmers  and  others,  as  not  only  of  the 
highest  order,  but  in  the  most  perfeA  faith  of  its  being 
given  sincerely  and  purely  in  the  interest  of  agriculture. 

**  The  reoneat  I  have  to  make  to  you— not  alone  in  my 
own  name.  But  ia  tN  aane  of  an  association  Iwmed  to 
protea  and  promote  agricolmre— ts  that  yoa  wllf  favour 
us  with  your  opinion  on  the  prind^es  we  have  adopted 
in  the  choice  and  purchase  of  artiitctal  manure. 

"  In  this  ccvin-r"  i  t-  i:U  and  manufaclure  of  .ir-iHi  iai 
manure  is  a&sumiug  ^;ij;aiiiic  proportions.  At  ULrtain 
seasons  of  the  year  ourcorn  exchangesare  in  Hi  i.i'.ed  with 
makers  and  their  agents  ;  every  kind  of  "  spetihc  "  in  the 
shape  of  manure  is  offered  for  sale  by  all  sorts  of  people 
and  for  every  kind  of  crop  ;  and  1  n«jed  scarcely  inform 
you  that,  in  proportion  as  these  artificial  manures  are 
good  and  useful,  so  are  they  associated  with  an  alarming 
amount  of  deception  and  ftnud  $  so  much  eo,  indeed,  that, 
ualess  soma  ve^  aAive  measures  are  taken  to  expose  and 
eoontend  this  evil,  the  employment  of  the  good  and 
useful  manure*  will  be  setiooslv  aflMted,  and  the  pcogma 
of  agriculture  seriouslv  checked. 

"  We  are  doing  all  we  can  to  meet  this  lar;^e  and 
growing  evil,  by  the  formation  of  an  association  of 
practical  farmers,  and  hope  by  coinbiiied  cficrt  to  secure 
to  afjriculture  all  the  advantajjes  that  science  has  bestowed 
upon  it,  and  at  the  same  time  protect  ourselves  against 
the  various  costly  and  comparatively  useless  '  nostrums' 
and  fraudulent  mixtures  that  are  prepared  by  mean  and 
^^jp^ani  maltera  under  the  various  titles  given  to 
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"  That  an  associfetioo  such  as  we  have  formed  was 
most  urgently  required  will  be  seen  by  the  follnwinf; 
h/Bbt : — Only  a  few  months  ago  I  was  paying  to  a  most 
fcapedable  firm  £6  los.  per  ton  for  manure,  which  1  am 
now  aUe  to  purchase,  of  even  better  quality,  at  £4 1».  6i.; 
but  this  ndadion  in  the  coat  of  nanure  ta  aot»  after  all, 
the  most  important  t»&.  It  U  still  more  •ktisf«dor>'  to 
know  that,  at  all  times,  we  m.iy  rest  assured  that  through 
the  watchful  agency  of  our  association  any  manure 
received  will  certainly  have  the  quality  and  strtn'^'th 
bargained  for.  Just  to  ahoNs  the  great  change  and  prn_;ross 
that  have  been  made  in  the  manufadure  an.l  supplv  of 
phfwpl'.atic  mantjrcs  within  a  few  vrnrs,  I  will  quote  fiuin 
.1  caid  wl'.ich  fjivL's  the  aii.-.lv^is  and  \'alue  of  manure  as 
supplied  by  one  ul  ihc  most  honourable  and  respe(f^able 
manufaduring  firms.  This  manure  was  stated  by  six 
eminent  chemists  to  contain  an  average  of  x8  per  cent  of 
aolable  phosphate,  and  was  valued  at  between and  £m 
per  ton.  Now  tiy  the  rule  of  tbceif,  if  18  per  cent  costs 
£tt>,  the  valae  of  the  manure  as  now  supplied  Uirougb 
our aaaociation,  nnd  containing  36  percent,  abonld  be 
something  over  ^14  per  ton;  again,  the  value  of  SoItiUe 
phosphate  was  estimated  at  ^^35  per  ton ;  at  this  moment, 
the  pure  suluble  phosphate  contained  in  our  manure 
and  (icIlverLd  free  to  nur  niembers  costs  about  lu-dvi 
poiiHiii  ptf  loij ;  b-.it  is  It  unreasonable  to  expert  a 
still  further  reduction  in  the  price,  and  improvement 
in  the  quality  of  th<  se  manures  ?  Hitherto  the  great 
source  from  which  our  phosphatic  manures  have  been 
procured  has  been  the  wonderful  coprolite  beds  of 
Cambridgeshire,  Bedfordshire,  SulTolk,  &c. ;  but  recently 
there  has  been  discovered  phosphatic  rocks  in  Spain  and 
Canada,  containing  not  less  than  So  per  cent  of  phosphate 
of  lime.  Sorely  it  is  only  a  question  of  time  when  these 
immense  stores  of  plutsphorua  wUl  be  imported  into  this 
country  in  quantities  without  limit,  and  thus  enable  us  to 
restore,  not  only  to  our  arable  soits,  but  to  our  grass 
lands  as  well,  the  phosphatii.  tl<.  r,u  nis  v.  hich  fnrro  many 
ye.irs  have  been  taken  from  tluir.,  and  wlucli  I  have  no 
doubt  has  been  one  of  the  chief  <-  :.\i^.v^  of  the  cs.ha-jstii  mi 
of  our  soils;  and  is  it  not  pr.ihable  that  this  iuinnnse 
trade  u  ill  shortiv  fall  into  the  liandsofour  large  siilplu;rit 
acid  makers,  wlio  will  wa:  these  minerals  as  a  convetueni 
means  fur  (lisposint;  of  tliivusands  of  ttuisof  sulphuric  acid. 

"Ad  important  pnncipie  in  the  conduA  of  our  associa- 
tioo  is  this,~no  exclusive  or  indNidiMtl  Interest  or  profit 
can  exist;  whatever  advantagia  wc  can  secure  by  co- 
operation is  entirely  for  the  benefit  of  the  general  body 
of  our  ncnbeta.  Another  important  principle  is  that  we 
purchase  only  one  kind  of  artifieinlmwiHiie— '  Superphos- 
phate of  X^fane;*  and  we  do  this  in  obe^Ucncn  to  what  we 
ixtlieve  is  nature's  simple  and  beautiful  law— itetum  to 
the  soil  in  some  shape  that  which  you  take  from  it. 
We  sav  till.-  I.  rew  yard  with  the  food  consumed  by  stock, 
tf)t;ctlirr  with  a  svstein  of  eultivu'.u>n  that  enlar;;es  and 
deepeti-s  llic  luajii"  of  the  .«H)iJ,  tlnis  enabling  it  tn  inhale 
and  more  completely  nourish  itself  by  the  action  of  rani 
and  the  atmosphere,  will  in  general  supply  ever\  thin^  eise 
that  can  ho  profitably  emplox'ed.  t'cin^ieqiiently  every 
shilling  that  a  farmer  h.ts  to  spend  in  artificial  manures 
i»  spent  with  the  greatest  advantage  In  the  purebiMQ  of 
pliosphatic  manures  only. 

"We  do  not  deny  that  'special  manures*  may  not  be 
useful  in  '  special  oases,'  hi|t  such  manures  moat  always 
be  expensive,  staoe  there  can  be  no  coropclttion  in  their 
supply }  cacV  maker  has  hia  own  secret  or  i>atented  process, 
in  neither  of  which  have  we  any  faith,  therefore  the  cost 
of  s'Kh  mixtures  to  the  consumer  must  be  just  what  the 
luakLr  luay  be  inclined  to  charge  ;  but  we  further  protest 
against  farmers  purchasing  or  using  at  any  time  artiticial 
manures,  the  composition  of  which  tht-y  are  completely 
ignoran". ,  and  by  so  doing  put  themselves  lili:idly  into  the 
hands  of  the  manure  makers.  Every  farmer  should  know 
what  he  buys,  and  for  what  purpose ;  without  this 
knowledge  be'  is  no  longer  a  farmer,  but  simply  an  agent — 
the  manure  maker  usurps  the  intelligeace  of  the  larmcr ; 


besides  such  a  position  at  all  times  exposes  the  Gtrmer  to 
the  grossest  deceptions  and  frauds.  These  very  serious 
objeaions  cannot  occur  in  the  purchase  of  phosphatic 
manures:  their  composition  is  well  understood,  and  a 
large  amount  of  experience  has  proved  the  many  ways 
in  which  they  may  be  profitably  employed;  wy  aie 
besides  prepared  by  numerous  makers,  and  are  at  ell  times 
under  the  control  of  the  '  Golden  Economic  Law '  of  free 
competition — supply  and  demand.  In  the  pnrehase  of 
these  manures  the  farmer  knows  exactly  what  he  biivs, 
and  by  becoming  a  member  of  an  association  such  as  we 
advocate,  he  ensures  for  himself  a  phosphatic  manure  of 
tertilied  rjnantitv  at  the  verv  lowest  COKt. 

'  1  iiope  that  I  have  clearly  explaineil  the  pi:rpo«e  of 
our  association,  in  its  chief  prmciple,  which  we  earnestly 
advocate,  viz.,  the  use  and  fundion  of  one  kind  of  artificiM 
manure.  We  believe  we  are  only  putting  into  pradice 
the  laws  and  opinions  which  have  been  long  advocated  in 
the  many  works  and  contributions  to  the  science  of 
agriculture.  Shonid  these  observations  be  successful  In 
eliciting  the  opinions  of  chemists,  I  hope  tbey  maybe  ef 
a  thoroughly  praAieat  charaAer.  It  will  be  of  no  use  to 
say  certain  materials  would  be  valuable  additions  to  the 
simple  phosphatic  manure  unless  they  can  be  procured 
;n  any  (juantity  and  at  prices  that  w:ll  make  it  worth 
while.  Manure  makers  are  too  reaily  to  talk  of  the  absence 
of  n:tro^en  or  ammonia,  potash,  ma;^nes-.a,  ivc. ;  but 
supposing;  these  subyt.-nces  to  be  necessary  or  useful,  can 
they  be  jiurchased  to  pay,  and  does  not  Nature  siipplv  the 
most  important  of  litem — nitroscn — free  of  all  cost  if  man 
will  only  perform  his  part  in  ttnc  preparation  of  the  soil  ? 
Do  We  not  alv'.'ays  I'md,  when  we  read  Nature  aright,  that 
all  the  large  retjiiircments  for  the  sustention  of  vegetable 
and  animal  lik  is  ever  at  hand  }  If  tfaia  ia  not  tlw  case, 
why  have  we  six  mtlUon  pounds  of  nitrofsn  constancy 
pressing  on  every  acre  of  land  ?  and  why  baa  the  woodetfiu 
discoveries  of  tne  speAroscope  revealed  to  us  that  the 
salts  of  the  ocean,  especially  soda,  is  to  be  found  cveiy* 
where,  even  on  the  tops  of  our  highest  mountains. 

■•  In  cLMiclusion,  :ulo\k-  nie  to  observe  that,  should  the 
objei-ts  of  our  association  have  the  valuable  support  of 
your  favokirabie  opinion,  it  will  then  only  remain  for  time, 
palicfKe,  and  pcrseviT.ince  tn  complete  otir  task  and  to 
make  our  association  an  example  to  be  usefully  and 
prohtably  followed  by  every  titlu  r  part  of  this  great  agri- 
cultural Country."-  -I  have  the  honour  to  be.  Gentlemen, IS 
the  name  of  the  South  Lincoln  Tillage  Association,  yoer 
obedient  servant, 

WnxiAM  LlTTtt. 

IIcckinKton  lUH.  Llncolnsbir*, 

October,  lSl/3. 

Note.— I  shall  be  {{lad  to  forward  the  rules  and 
regulations  of  our  association  by  post  to  any  person  who 
may  requite  them. 


A  NEW  SCIBNTIPIC  CLUB. 

To  tht  Eiiilor  0/  tht  Chemical  News. 
Sir,— If  Mr.  Lippincott  would  kindly  charge  himself  «ith 
laying  down  a  code  of  rules,  he  will  greatly  conduce  to 
the  desideratum  of  unifomtty  of  observation  as  to  o^one. 
I  am  glad  to  see  hia  strong' assertion  of  the  value  of  this. 

For  several  years  it  has  been  na  Idea  of  mine  to 
asaodate  myself  with  several  other  men  interested  in 
scientific  questions,  and,  whilst  each  of  us  should  more 
especially  pursue  his  own  branch  —as  m;:ie:.i!<)^-,  geology, 
meteorology,  botany,  SiC. — that  wc  should  all  agree  to 
work  t  j  ;eiliei,  and  ^11  daily  to  make  the  same  set  of 
obsei'vatiuns  .a  diiVcitnt  heights.  I  hope  next  y^ar  to 
develope  this  scheme. 

J[Vith  regard  to  the  licid  of  work,  there  are  two  pl;in« 
which  suggest  themselves ;  either  for  one  of  us— and  I 
volunteer — to  reside  several  weeks  at  the  aummit  of  tbe 
pam  of  St.  Theodule,  to,9Qo{Bet  above  the  MediiciiaBeee, 
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and  the  highest  point  in  Enro|ie  wluiie  a,  long  stay  would  { 
be  pra^icabie,  whilst  others  imong  ut  obiemd  at  lower  i 
clevationa ;  or,  perhaps  as  good  a  plan,  to  use  my  own 

Btcbt,  charged  with  iMtrumeats.  for  a  scientific  trip  to 
orway,  and  at  ourbaMof  opBrationa,  taking  a  Mat  up 
to  Konie  well  acleAed  point  of  great  elevation*  or  tu 
several. 

It  is  to  be  rc-rettcd  that  there  ia  no  r^-u.'  "  Tr.-ivLller's 
Club;"  nor.  unless   tl-.e  "Journal  of  Travcr'  should 
supply  the  hiatus.  i.s  thcrr  .iny  periodical  at  which  peri- 
patetic philoiiDjihcrs  uould  look  to  meet  with  proposed  I 
organisation <i,  mutual  re(|i)ircinents,  and  so  forth. 

1  have  found  It  almost  impossible  to  hear  privately  of 
Mlow  latnurers  witllog  to  organise  a  mttttully  aiding 
trip. 

I  appeal  to  you.  Sir,  to  afford  nw  thil  chance  through 
JNMV  valuable  columna ;  and.  that  any  may  write  direft  to 
me,  beridm  the  raapoaie  I  hope  to  see  in  the  CHCMtCAt. 
NftWSi  I  endoae  my  card,  and  am,  &c., 

"Psft  Hakb  pea  Tekram." 

OAober,  14,  xMB. 


MISCELLANEOUS. 

Chemical  Society.  -The  first  meeting  of  this  society 
will  be  hcU  un  Thursday  evening  nest,  November  5th, 
at  eight  o'clock. 

The  Science  Le^ureship  at  the  City  of  London 
SchooL-^Ata  recent  meeting  of  the  school  committee, 
tiie  post  lately  vacant  by  the  resignation  (through  ill- 
health)  of  Mr.  Thomia  Hall.  B.A.,  has  been  conferred 
upon  Mr.  Henry  Durham,  who  for  seven  years  past  has 
aaaiated  Mr.  Hall  in  the  dutlee  of  his  appointment,  and 
taken  iin  ler  liis  cliir^e  the  junior  division  of  the  school. 

Dr.  Hcrapath,  M.D.,  F.R.S.,  &c.  This  eminent 
physician,  chemist,  microscopist,  and  boi.inii;,  who  has 
been  suffering  from  jaundice  for  some  time,  died  .nt  his 
nsidence  in  Bristol,  on  Monday,  the  12th  inst.  The  de- 
ceased was  the  eldest  son  of  the  late  Mr.  William  Hera- 
paUi.  the  well-known  analyst.  The  doiSor  was  a  fellow 
of  moiftoftke  leadini;  learned  societies,  besides  being  the 
author  of  Mveral  papers  of  interest }  one  lately  pubtimed, 
"  On  the  Use  of  the  SpeArosoqte  and  MiCRMpedkroscope 
in  the  Discovery  of  Blood-stains  and  DIttoIved  Blood," 
was  greatly  thought  of  by  the  profession. 

The  Fungus  Theory  of  Disease. — In  a  short  com- 
munication to  the  Ccntrnlblatt,  Urs.  Uergmann  and 
Schmiedeberg  describe  a  crystalline  substance,  to  which 
they  have  applied  the  name  "  sulphate  of  sepsin,"  obtained 
from  putrefying  materials,  and  which  they  believe  repre 
sents  the  proper  poison  of  organic  suhsunces  ondergoinK 
this  kind  of  fermentation.  It  is  obtained,  says  theLfliW*', 
by  diffusion  through  parchment  paper,  precipitation  with 
corrosive  sublim.ite  from  an  alkaline  solution,  removal  of 
the  mercury  by  silver,  of  silver  by  sulphuretted  hydrogen, 
cv.iporation.  and  purification  of  the  residue.  Large,  wcll- 
dciined,  acicular  needles  .ire  thus  obtained,  which  arc 
deliquescent  in  the  air,  and,  exposed  to  heat,  mt-lt  and 
carbonise.  They  possess  a  powerfully  poisonous  action. 
A  solution  containing  scarcely  more  than  one-hundredth 
of  a  gramme  was  injeded  into  the  veins  of  two  dogs. 
Vomiting  was  immediately  induced,  and  after  a  short  time 
^iBTflm*!  which  in  the  course  of  an  hour  became  blnody. 
AfternilM  hours  the  animals  were  killed,  and  on  examina- 
tion their  •tomachs  and  large  intestines  were  found  ecchy- 
moeed  and  the  small  intestine  congested.  Frogs  could  be 
killed  in  the  s.iine  tTianner. 

Baron  Llebig's  Advice  in  Respeift  to  Bre.id  Making. 
—It  is  a  well  known  fa^l  that  the  products  of  the  ordinary 
fcwmaUtioB  of  bread  ate  carbonic  acid,  a  portion  of 
wUcb  H  ntkiaed  in  the  dough,  and  by  Its  expansion  on 


the  sponge  being  submitted  to  t}ic  heat  of  the  oven, 
renders  the  bread  spongy ;  besides  this,  butyric  acid  and 
also  alcohol  are  generated  at  the  expense  of  a  portion  of 
the  starch  containsd  in  the  flour,  a  loss  amountingto 
about  from  2  to  4  per  cent  of  the  flour  applied  for  bread 
making-  The  alcohol  is  irretrievably  lost,  and  its  loss  is 
estimated  by  Liebig  to  amount  for  Germany  to  50.000,000 
of  I  trcs  annually,  and  for  London  (the  Mctropr.'lis),  nt 
600,000  litres;  all  cxpc:imcnt3  tried  to  culled  and 
condense  this  alcohol  have  turned  out  failuren.  Liebig 
recommends  the  fo!lowir><j  in'.xfedieius  :  -50  kilo?^rammes 
of  rye  ine.il.  50  )  |.;ranin>j;-,  of  hic  irbonate  of  sod.i,  2'i;5 
kilogrammes  of  pure  hydrochloric  acid,  2  kilogrammes  of 
common  salt,  and  40  litres  of  water  ;  the  bicarbonate  of 
Roda  and  the  acid  yield  carbonic  acid  gas,  which  renders 
tlie  hre.id  light  and  spongy,  Accofding  to  Liebig  the 
following  are  the  advantages  of  the  use  of  this  method 
abovethe  old-fiuhioned  fermentation  process,  tst, — saving 
oftimeand  material,  since  no  alcohol  or  other  bv«pirodo<ts 
are  fonned.  and, —this  bread  does  not  readily  become 
mouldy,  since,  not  having  been  mixed  with  yeast,  it  does 
not  contain,  as  is  otherwise  always  the  case,  the  sporules  of 
cryptor;.iniic  plan; ^  which  arc  the  cause  of  mouldiness. 
The  objeclion  to  the  use  of  this  bread  by  many  people  is 
its  insipidity  and  want  of  a  flavour  tlie  palate  has  fiom 
childhoivi  beome  accustrtmed  to.  To  mend  this  dcfeft 
Liebi-'  recoi;inie:i:U  the  addition  of  from  4  to  is  lures  ofgood 
vinegar  upon  100  kilogrammes  of  Hour,  and  to  correKpond< 
ingly  decrease  the  quantity  of  water.  When  it  is  desired 
to  give  to  this  kind  of  bread  the  taste  of  soldier's  bread. 
pain  dc  mmltUm,  one  should  add  to  the  dough  and  mianp 
with  it  250  grammes  of  rather  dry,  not  too  rich,  cheese. 
Liebig  obsenres  that  at  Miinich  bread  is  now  largely  made 
according  to  the  plan  described ;  it  only  takes  lour  hoora 
to  convert  a  hundredweight  of  floor  into  bread.  As  win  ho 
readilyobserved  by  the  majority  ofrcadcrs.  Llebig's  process 
is  on  tne  sm,i!l  scale.  Dr.  Daus^lish's  system,  the  celebrated 
Germ  '.n  ia"<tnt  obser^'es,  h.i'i  neither  in  Paris  nor  other 
Frencli  towns,  t.iken  at  all  well.  The  same  applies  to 
Belgium  and  Holland.  Instead  Of  lya  floeal,  wheatCQ 
flour  Qxn  bp  taken. 

Water  Supply  and  the  Death  Rate. — The  inquiry 
which  was  made  two  or  three  years  ago  in  consequence 
of  an  outbreak  of  cholera  in  the  East  of  London  proved, 
to  the  surprise  of  some  of  the  men  of  science  who  took 
part  in  the  investigation,  ttmti  af^er  excluding  the  case  of 
tainted  wells,  there  was  no  assignable  relation  between 
the  purity  of  water  and  the  health  of  the  consumers. 
Tlte_quality  of  water  supplied  to  the  West  of  London  from 
the  Thames,  and  to  the  Eastern  hall  of  the  metropolis 
from  the  Lea  and  the  New  River,  is,  on  an  average, 
uniform.  As  the  sources  of  supply  in  all  cases  are  the 
chalk  districts  to  the  North  and  to  the  West,  the  water 
contains  a  considerable  admixture  of  lime,  and  the  tot;il 
amount  of  solid  matter  is  considerable.  The  analytic 
chemist,  offended  with  the  presence  of  alien  substances, 
delights  to  contrast  the  water  which  the  New  Ki\er 
Company  distributes  in  the  City  of  London  with  the 
limpid  produce  of  tl.c  SvOtch  granite  or  the  millstone 
grit  of  Lancashire  and  Derbyshire.  The  typical  water 
supply  was  proved  some  years  since  for  Glasgow 
by  Mr.  Bateman  ;  and  the  same  akilfol  engineer 
has  furnished  Manchester,  at  an  aqmnsB  of  more  than  a 
million  ateriittg,  with  an  almost  equally  pure  supply  stored 
from  the  rainfall  on  the  ridge  which  feeds  tne  Irwell 
and  the  Mersey.  The  natural  reservoir  of  Loch 
Katrine  discharges  itself  Into  the  mains  of  Glasgow 
with  a  merely  noininal  adtnixture  of  t'.vo  or  three 
(grains  of  solid  matter  in  a  gallon  ;  and  sanitary 
enthusiasts  .at  Hirmin:;ham  and  elsewhere  ,ire  in 
the  habit  of  expatiatin'^  on  the  advanta;;es  which 
London  would  derive  if  an  etjually  pure  supply  were 
provided  from  the  Northern  lakes,  or  from  the  upper 
waters  of  the  Dee  or  the  Wye.  It  unluckily  happens  that 
the  destb  rate  in  London  is  comparatively  low,  and  that  in 
'Qlasgow  «ad  MancheitOT  it  is  entnofdiiMrily  bi^  When 
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the  objedion  Is  raited,  the  water  fanatics  reply,  with  good 
reason,  that  there  are  ni.iny  otlur  cnu-^cs  besides  the 

?|uality  of  water  which  atltcl  health  and  life  ;  but  they 
orget  that  the)-  havf  tl;<  msflves  underialccn  to  prove  the 
connection  bctwicn  solid  matter  in  water  and  disease. 
S.mitnry  pursuits  [iroduce  a  kind  of  intoxic.itii.in  which 
raises  the  intdied  of  a  ;;enuinc  theorist  ,-ibove  thevulj^ar 
niles  of  indudlion.  If  an  epidemic  breaks  out  in  London, 
the  evil  is  at  once  attributed  to  the  water,  while  it  is 
auamed  that  Manchester  and  Glasgow  would  be  even 
more  nnbeahliy  than  at  preteat  but  lor  the  purity  of  their 
■upplyt—^nnlit/  RevUm. 
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ments  in  the  maniifj^turr  nf  white  !e«d,  and  the  produfiiun  of  carbonic 
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jotS,  W.  E.  Newton,  Chtncery  Lano,  **An  improved  process  for 
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copper,  tin,  and  lead,  and  in  apparatus  therefor."— Petition  recorded 
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19$a.  C.  Mumfrey,  Southwark.  Surrey.   "  Improvement  in  tb* 
preparation  of  a  flexible  compound  applicable  to  wate^ 
mher  parnose*."— leae  11. 1B6S. 
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NOTES  AND  QUERIES. 


Cashew  Nut. — Can  any  of  your  readers  tell  me  the  composition  of 

the  volatile  oil,  and  ot  the  acrid  principle  in  ca-.hew  or  monkey  nut»' 

Phthalic  Acid.— Will  anyone  be  kind  enough  to  tell  me  by  «h*t 
method  erode  naphthalin  can  b«  converted  into  phthalic  acid,  and  the 
proportioos  of  ingredients  ?  I  know  th«re  is  a  process,  but  1  doat 
know  what  it  ioir—NanTiuuM. 

Will  the  Sun  put  a  Fire  Otit  7—1  am  told  by  man>  pc  rvr^oa,  when 

piivcrs  of  observations  are  trustworthy  enough,  that  the  iliicct  rjyscf 
the  •(un  check  the  flame  of  a  burning  fire,  and  rvrn  pm:  it  out 

alu>gether.  1  have  aevrr  noticed  the  faCI  mt'self,  but  1  fini!  11  it  qoili 
generally  believed  to  be  well  founded.  Has  it  ever  come  uadv 
KimfiVtr  obicrvation,  and,  if  so,  what  is  tbc  cause  assigned  foe  tkis 
remarkaht*  aAion  ?— G.  L. 

I  The  apnearance  i*  due  to  an  optical  illusion  caaaed  by  the  gical 
Auod  of  lignt  shining  00  the  coals  aod  ash,  and  overpowering  the  mbit 
light  Of  thotMiioii&na.boieeoli.-BACJir.]  ^ 


TO  CORRESPONDENTS. 


p.  Jf.  II'.— I.   We  arc  not  av(  .ife  that  solutions  to  the  questJool 
been  published.    <.  The  author  named  has  not  written  a  boOk  0* 
"  Practical  Chemistry."   See  I'rnfessor  Blanwn'a  "  Chenrisliy.* 

7.C.  Lu.—W't  arc  much  obliged  for  th* COMawiCMlnBi n^  *■ 

talie  notice  of  the  subject  nest  wcelc. 
7.  7°.— Declined,  with  thanks. 

w.  5iMp*ia  — The  bcoiinbilcBtoryen  can  employ  I*  ■  mltter*  <r 

plumbago  and  tallow. 

,t/.  .tf.  .S.  Soal,  the  %fCUutv.  r.\  b  ne  in  canstic  |K<tjL].b  ;  ihii  will 
remove  the  organic  matter.    Then  mcII  wash,  and  mount  in  Caiiids 


CoBMiMtfrafions  hare  hetn  rtfnvtJ  from  F.  A.  Favel  ■  Manhail 
Hall;  D.  M.  Edwar.l»  ;  W.  W.  Smyth  (with  endoaofe*:  J.  C.t*«; 
A.  Liversidge  ;  U.  Sulrear. ;  A.  K. SchmenahlandCo.:  CCoicbeaM; 
Dr.  Riihrig:  H. H.  Watson;  Dr.  MiMprati,  (with  encleoafc):  Dr. 
Odiing.  Flks. i  Dr. R.  Aagus  Smttt.  Kks. ;  J. C  tuSSixuU  Or. 
R.  Osland. 
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CHEMICAL  LABORATORIES  OR  WORKSHOPS.  | 


LiF.nio  used  to  s:iy  that  u  hcn  he  ^vent  to  nicssi-n,  wns 
put  into  a  place  like  a  t^'ardencr's  tool  huusL-,  and  in  il'.at 
he  was  expeded  to  make  discuveries  and  ptep:ire  his 
leAure  experiments.  His  influence  was  sufficient  to  pro- 
cure a  pleasant  house,  with  a  laboratory  below  and  with 
■evcral  apartments;  but  his  fame  grew  until  that  labora- 
tory became  small  and  trifling,  and  a  mere  place  for  rough 
work  attadicd  to  that  large  and  (ainottsone  which,  like  him- 
self, at  t  rsAed  so  maoy  of  all  oouotries,  and  which  especially 
brought  him  into  connexion  with  En^and  and  fingUsb* 
men.  Now  the  fine  new  laboratorv  is  smaU.  whilst  not 
many  miles  away  one  has  arisen  %o  far  URlike  a  mere  tool 
house  that  the  Grand  Duke  himscli"  nilf;ht  rejoice  in  the 
libraries,  sitting  rooms,  halls,  passa.;es,  and  general  aspedl 
of  the  place,  if  ne  could  not  enjoy  working  IQ  thobnght 
and  commodious  student's  apartments. 

We  all  rcco;;ni5e  that  the  world  is  nio\in!;  fast.  Imt 
whilst  we  do  so  generally  Rome  movements  are  taking 
place  with  such  rapidity  that  we  cannot  observe  until  the 
work  done  has  surpassed  our  hopes  and  sometimes  our 
understanding.  The  God  who  made  creation  is  explaining 
his  work*,  and  man  \vho  is  made  in  his  image  is  imitating 
the  work  of  creation.  We  have  lived  without  the 
Itoowle^KO  <rf  creation,  and  so  far  also  of  th(t  Creator ;  but 
as  this  power  becomes  revealed  to  us  in  science,  it  begins 
both  to  delight  and  to  awe  us  la  r^fUma which  befbteseemed 
dark  and  empty.  Scenery  on  the  surface  of  the  earth  has 
long  pleased  us ;  as  we  go  down  we  find  new  strata  of 
delight.  The  influence  of  science  on  man's  mind  will 
increase,  and  we  can  onlv  .suppose  that  it  uil!  nmve 
forward  as  steadily  and  cunstantly  a»  the  earth  ;'.sel!'. 
Already  some  men  arc  so  astonished  at  the  iua;;tii;ui!i-  of 
some  of  the  parts  that  they  hdievc  that  nothing  else  can  be 
In  existence,  and  so  they  ha\e  hov. ed  cowa.  They  do 
right  to  worship  the  highest  that  they  Itnow.  as  a  dog 
worships  his  master,  even  if  he  be  but  a  beggar  and  a  thief. 

We  may  like  or  di»like  the  movement,  although  both 
ftelSngi  will  be  spent  in  vain.    The  knowledge  of  natural 
laws  will  enter  Into  our  minds  so  thoroughly,  that  private, 
social,  and  political  Ulh  win  be  equally  penetrated  ;  but 
every  one  likelv  to  read  this  knows  it  perfe&ly  well,  and 
w  hy  should  it  be  repeated  ?  Are  even  journals  of  science 
to  tell  us  old  tales  instead  of  discoveries,  and  Stultify  their 
4)  An  prophesies  regarding  the  progress  of  truth  by  telling 
iisonlvthe  popuhir  notions  of  the  time?  We  would  answer 
to  the  tirst  p.irt,  "Yes;  We  fear  they  must  do  so."  Although 
(.cie-ire  will  liave  much  to  do  so  in  rulin<;  the  world,  it  is 
by  no  means  certnin  that   we,  as  individuals  or  as  a 
nation,  shall  h.ive  its  full  hrnefu.    In  all  great  revolu- 
tions there  are  the  conquerors  and  the  conquered ;  the 
hallodki  moves  calmly  even  in  a  storm.     We  had  last 
year  a  great  congress  to  discuss  technical  education.  It 
•was  a  rough  attempt  to  grasp  at  science  for  mercantile 
wirpotcs,  and  the  movement  has  calmed  down.  The 
tesult  is  no  tiflle,  but  it  is  not  all  that  was  anticipated. 
Mechanics  have  afaown  themselves  most  prominent,  and 
neither  the  Oovemment  nor  private  men  have  done  for 
any  branch  of  science  what  Whitworth  haa  done  for 
mechanicians.   It  is  well  to  do  one  work  at  a  time.  He 
seldom  docs  j^'ood  v'ho  expends  his  efforts  on  the  human 
race  f^enerallv.    l.et  us  take  a  smaller  range  and  try  to 
do  sonicthinu  in  relation  to  the  tcicoceand  the  scientific 
men  that  iniercKi  us  most. 

When  Liebig  was  emerging;  I'roni  h;&  ^'ardcn  toot  house 
there  were  no  labwatorics  for  students  in  London,  and 
none  in  Oxfonl  or  Cambiidge,  althou^  there  were 


eminent  chemists.  Before  the  new  Giessen  laboratory  was 
made  Graham  had  made  the  Anderaonian  Institution  in 
Glasgowmore  £imons  than  it  had  ever  been,  and  produced 
a  school,  perhaps  the  earliest  tsaoe  of  a  number  of  trained 

chemists  from  one  place  at  least  In  Britain.    As  the  flow 

of  thoii[:;lit  w  as  towards  organic  chcmistrv,  and  necessarily 
so,  the  new  laboratory  at  Giessen  took  the  lead,  although 
the  then  new  I.or.doi'.  eolli-i;es  had  both  laboratories  for 
the  jirofcsstirs,  and  tiie  Birkbeck  rose  to  assist  them. 

\S'lien  Liebi;;  ■\oi  h)s  new  work- rooms,  he  was  not  slow 
to  seek  the  same  advantage  for  others,  and  he  laboured 
hard  to  induce  the  Prussian  Government  to  pro\'ide  ac- 
commodation for  Uo&c  ;  but  that  Government  would  not 
listen,  and  England  was  more  easily  persuaded.  We  not 
only  took  his  plan  for  a  laborator>',  bat  we  took  the 
teacher  he  aent«  and  if  not  to  our  own  fame  at  least  to 
our  own  advantage.  Hofmann  has  made  his  most  famous 
discoveries  among  us.  The  School  of  Mines  had  a  very 
limited  idea  of  its  duties  as  regards  chemistry  when  it 
gave  only  a  comer  for  its  exercise,  and  Manchester  took 
the  next  most  promising  step  amongst  as  by  building  the 
laboratory  of  Owen's  College.  But  Germany  still  kept 
ahead,  and  Bunscn  and  W'lhle:.  at  Heidelberg;  and 
Gtitlingen  obtained  buildings  beaiitilul  and  coniniodious, 
and  quite  according  to  their  own  mind.  Since  tlien 
Oxford  and  Cambridge  have  come  into  the  field. 

Gcrnianv  reviewed  this  advance,  was  dissatisfied  with 
the  constant  slight  increa&e,  and  there  rose  in  her  the 
spirit  that  had  built  her  great  and  numerous  iiniversities, 
and  filled  her  towns  and  even  villages  ^vith  public  build* 
ings.  There  every  oflicer  and  office  has  such  abundance 
of  house  room  that  we  wonder  much  why  with  our  wealth 
we  should  be  for  ever  cramped. 

Prussia  begjin  vrith  two  great  buildings  in  Berlin  -and 
Bonn  about  three  years  ago.  whilst  Ldpiic  began  later, 
but  is  finishing  hm  at  the  same  time. 

How  shall  we  describe  that  of  Berlin  7    Let  us  take 
JeTir.N  ri  Sti  eet  School  of  Mines,  and  multiply  it  bv  from 
two  to  tlsrec,  .ind  probably  the  total  space  occupied  by  the 
new  laboratory  will  be  ftiund.    And  yet  tlie  I  :boratory  in 
Jermvn  Street  is  only  a  small  roon;  in  a  corner.  The 
i'dea  IS  destroyed  that  a  cellar  or  any  hole  may  do  for  a 
laboratory.    This  is  a  niansion  of  a  noble  kintl  -3  r.i1.ice. 
The  idea  is  destroyed  tliat  tlie  more  menial  the  work 
which  a  student  performs  the  greater  his  success.  Every 
help  is  given  and  he  is  left  to  do  that  only  which  cannot 
be  done  by  less  educated  persons.    It  is  said  in  Germany 
that  Hofmann  has  injured  the  student  by  offering  him  too 
many  facilities  in  his  work,  and  that  when  be  goes  to 
manufisAorlca  in  the  country  he  is  frequently  in  difficulties. 
True,  when  the  student  leaves  the  university  with  its  fine 
libraries  and  its  learned  profenors,  he  is  thrown  on  his 
own  resources,  and  unless  he  is  soundly  taught  and  of 
sound  mind  he  will  not  keep  his  position ;   but  for  a 
chemist  to  make  hi.s  own  app-iratiis  w  is  nrvt  r  possible, 
and  he  is  every  day  becunmij;  moje  depenrh  nt  on  the 
mechanical  art.     No  chemist  makes  his  own  balance, 
althougii  ht  ought  to  understand  it,  and  much  less  should 
he  lose  time  bv  the   dittsied  ]>:0Less  of  makinfj  sul- 
phuretted hydrogen  it  he  can  get  it  done  for  him.    If  it  is 
merely  to  learn  let  him  learn  ;  but  one  may  as  well  ask 
him  to  dig  his  own  coals  out  of  the  pit  or  at  least  Imng 
them  from  the  cellar.    There  was  a  time  when  chemistry 
was  begun  by  rubbing  and  hammering  in  a  heavy  mortar, 
and  this  continued  until  the  next  uniortttnate  apprentice 
came;  we  have  heard  of  this  experience  from  one  of  the 
most  eminent.  As  we  rise  so  ooes  the  stage  of  menial 
work  rise,  and  we  begin  where  oar  iueGtthers  ended.  Wc 
may  be  glad  a*  well  as  the  student  when  he  can  turn  on 
his  sulphuretted  hydrogen  by  a  tap,  and  when  he  can  even 
do  the  same  with  oxygen  and  hydrogen,  and  w  hen  he  is 
saved  the  trouble  of  an  air  i^ump  ai:d  can  turn  on  a 
vacuum  like  steam.     Chemist  -  !-.a\e  ctr;.;:nly  lived  in 
unwholesome  atmospheres.      Wr  are  glad  to  see  the 
rooms  enlarged,  and  the  passages  wide  and  \oity,  so  that 
they  na^  t^ve  as  places  to  walk  in  if  any  Mcidcnt  slwuld 


2l6 


Lmon'yuice  and  its  DecotnposiHon, 


fCnifiCAt  Niwik 


for  a  while  render  the  tir  impure,  and  we  can  be  ilo  Itn 

f].\i\  tn  see  thf  covered  spaces  with  open  sides,  which  are 
btduiiluUy  liUcd  for  work  that  cannot  well  be  done  in  a  ! 
fully  closed  room.  It  is  intcrtstm^;  to  see  the  rnotn  lor! 
spcftriim  analysi?:  inukirii:  a  luw  ft.iiure  in  a  laboriUiry  ;  I 
but  unc  IS  temj^ted  to  tliii-.k  tli.'il  even  the  gre.it  new 
buildings  makr  this  tU-panmetit  too  hinall,  We  may  live 
to  see  that  little  roori  nuieh  expanded  ;  we  may  learn 
D\tO  to  look  on  our  present  mode  of  filtering  as  so  slow  as 
to  be  quite  unendurable  and  the  use  of  pressure  quite 
indispensable.  Hofniann's  iaboratoiy  is  a  fine  public 
ornement  to  a  street;  the  buildings  touch  it  on  both 
■idee.  KekuU's  standk  elone  like  a  separate  college, 
h«ndsonie  where  most  tbinge  are  beautifttl.  One  wonder* 
If  those  great  halls  and  ma^ificem  paisafes  and  stiurs 
will  ever  see  such  discoveries  as  the  Utile  holes  onl  of 
wtilih  the  direftors  have  got  their  fir-t  fame;  but  on 
second  thoughts,  it  appears  a  poor  remnant  <i['  an 
alchemistic  prejudice    whuli  ecmidcmns  a  elicmi-it  to  a 

building  less  beautiful  tlmn  thnsc  which  have  been  i^iven 
to  literary  men  in  Iib:.irie>  and  iini'.  ersiues,  en  u  liieh  tlie 
skill  of  architects  li.is  been  la\ishly  sjtent.  We  must 
remember  that  although  tlirsc  builcmgs  appear  grand  to 
ttf,  there  are  young  men  entering  them  this  very  quarter 
to  whom  they  win  soon  afqpear  as  the  veriest  common 

flace,  and  these  very  young  men  will  begin  on  the  ist  of 
iovcmber  to  stand  on  the  shoulders  of  all  their  prede- 
cessors. They  will  not  all  fall,  and  when  they  seek  for 
advance  it  will  be  with  very  lofty  heads  with  a  long  vision 
and  with  a  fine  step  rendered  elastic  by  nunieiotts 
mechanical  aids. 

W'c  reniembcr  organic  analyses  done  by  charcoal 
furisai  e^;  ir.  an  urnentilated  room,  which  soon  became  SO 
poisoiie'l  that  the  operator  fell  senseless  to  the  j^nniiid 
and  w.^s  onlv  slo\vlv  restored.  It  is  pleasant  lo  .^ee  the 
preparations  e\  er\  v\h.ere  made  for  working  on  <  iean 
benches,  where  rot  onls-  no  dust  of  charcoal  is  found, 
but  even   the  viimbustion   produdls  are  carefully 

removed.  The  laboratory  at  Leiptic,  under  Kolbe.  has 
not  qnite  the  majestic  appearance  of  those  in  Berlin  and 
Bonn;  but  comparisons  ought  not  to  be  made  of  this 
kind*  and  when  we  look  at  essentials  and  comfortt  it  is 
by  no  means  behind,  and  even  accommodates  more 
stunts,  vis..  TOO  as  workers.  Happy  must  they  be  in 
working,  one  would  think,  ii4m  remembers  the  weary  time 
spent  over  fihers  before  the  present  quick  filter  paper 
was  known,  whilst  they  have  ntinscn's  air  pressure 
method  driving  their  work  on  with  a  speed  which  will 
enable  these  youngsters  to  do  in  a  cLiv  that  which  we  in 
luif  student  limes,  with  scarcely  pervious  paper,  could 
with  difficulty  have  done  in  a  week. 

This  is  v.Tiften  from  the  outer  point  of  view  only;  if  we 
seek  to  examine  the  newer  mode  of  making  led^ure  ex- 
periments, we  should  be  led  into  long  letters  and  contrasts, 
BO  they  shall  be  left  with  this  remark  that  the  problem 
seems  gradually  solving ;  How  shall  we  find  time  to 
learn  so  much  when  knowledge  increases  so  fast  ?  The 
laws  of  nature  which  long  thought  only  could  make 
familiar  to  tis  become  simplified  by  being  put  into 
operation  before  our  eyes,  and  the  chemist  learns  more 
rapidly  the  complicated  system  of  to-day  than  he  did  the 
few  fatfls  an.l  principles  of  the  previous  century. 

The  laboratuncs  of  Berlin,  Leipzic,  and  Bonn  begin  in 
a  few  days. 

Wc  arc  building  one, — namelv,  in  Glasgow;  it  is 
attached  to  the  new  university.  W  e  have  heard  little  of 
it.  It  is  to  be  hoped  that  it  is  at  least  twice  as  large  as 
any  re.isonable  person  could  wish  for  present  use,  as,  if 
otherwise,  it  will  soon  become  offensive  and  another  will 
be  wanted.  It  is  to  be  hopedthat  it  wilt  be  so  large  that 
every  student  will  not  be  a  nuisance  to  his  neighbour 
whiUt  his  own  freedom  is  diminished,— that  he  will  be  able 
to  work  without  restraint,  and  less  incommoded  than 
a  prisoner  in  bis  cell. 

We  are  told  of  another-^ond  that  a  fine  one— building 
at  Kensington,  and  it  ia  to  be  hoped  that  public  rumour 


is  not  eorreft,  but  that  It  is  built  under  the  care  of  an 

eminent  chemist,  and  that  it  will  be  in  all  things  worthy 
to  stand  comparison  with,  if  not  to  surpass,  those  that 
have  risen  in  Pruss'a. 

We  hear  also  of  a  desire  to  build  a  new  one  in  Maa- 
ehester,  but  jt  is.  said  iliat  it  cannot  afford  the  monev.  Is 
It  less  wealthy  than  the  town  of  Lcipsic,  which  pays  (or 
the  new  institution  there,  OT  it  It  lesa  dependent  OT 

manufadures  ? 

Wc  do  not  venture  at  present  On  a  history  of  laboratories 
in  England  ;  perhaps  even  our  slight  allusions  may  be 
wanting  in  chronological  exaiflness ;  we  mean  only  to 
bring  to  mind  the  comparative  slow  increasing  of  the  ink* 
portance  of  chemistry  in  the  eyes  of  public  bodies.  There 
have  been  long  a  few  sitiall  laboratories  in  and  out  of 
T^ondon  for  voiuntem.   It  would  be  interesting  to  receive 

eo:Titni;nication>i  concerning  thetn,  speaking  of  %  tiSM 
before  the  rise  of  the  London  University. 


ON  THE  ANALYSIS  OP  A 
GREEN  FIBROUS  MINERAL  FROM  CATHKIN.* 
By  J,  WALLACE  VOUNG. 

The  mineral  of  which  I  now  give  the  analysis  seems  to 
have  been  derived  from  the  decomposition  or  alteration 
of  hornblende.  It  Is  frequently  found  in  the  trappeaa 
districts  around  Olas0»w,  generally  mind  up  with  more 
or  less  carbonate  of  lime. 

Colour,  blackish  green ;  strufturet  fibrous;  of  about  the 
hardness  of  talc.  The  powdered  mineral  feels  grea^ 
when  rubbed  between  the  fingers.  Gives  off  water  when 
heated.  B.B.  becomes  first  whitish,  and  then  fuses  on 
the  edi^es  tf)  a  black  t:las?.  F,asi!\'  decnmpo'sed  by  hydro- 
chloric acid.  The  following  is  its  composition,  No.  I  is 
the  whole  mineftlf  and  N0.2  afterdedtiaiogtliecaibDiuic 
of  lime. 

Dried  at  100'  C. 

I.  II, 

Silicic  Acid  31*95  33*34 

Alumina  .«  ,.  T5'40  16*19 
Ferrous Oaide       \.   tvro  taro^ 

Magnesia  *o*95  at'cjo 

Water  (by  difference)      6^30  0.58 
Carbonate  of  Ltmc       4*30  — 

SOOrW  lOO'OQ 


NOTES  ON 

LBMON.JUICE  AND  ITS  DECOMPOSITION,  f 
By  W.  W.  STODOART.  r.CS. 


pF.RFiRA  gives  an  analysis  of  lemon-juice  by  Proust, 
j  showir.L;  that    it  containeii  per  cent  of  citric  acid,  or 

1  about  10  ;;r-i;nH  per  our.ce.  'l  lie  specifn;  L;ravsty  is  not 
I  mcnti.  ;ic  I.  It  is  surprisini;  that  the  statement  shooM 
'  have  been  in;ro«1uced  ititn  ti  e  last  edition  of  that  work. 
I  In  our  excellent  "  Hritish  Pharmacopoeia,''  freshly 
I  pressed  lemon-juite  i»  said  to  have  an  average  specific 
'  gravity  of  i"039,  and  an  average  (juantity  of  32-5  grains 
I  of  citric  acid  per  ounce.    These  two  do  not  agree;  ibe 

specific  gravity  is  too  great  for  the  acid. 
In  Mu>pratt's  "  Didionaiy,'*  juice  containing  7  percent 

or  3<  '5  grains  per  ounce,  is  termed  very  superior. 
In  Mr.  Watts's  splendid  wonb,  47  per  cent,  or  sot 

grains  per  ounce,  is  quoted  as  the  amount. 

Muspratt  says  that  lemons  at  an  earlier  pirt  of  the 

season  are  more  acid,  and  as  the  season  advances  the 

water  is  a  percentage  or  two  higher. 

*  TranMtlMat  of  the  Gcoiosical  Society,  GIl 

*  Read  at  Ibe  Norwich  HcMiag  ef  the  Bril 

Conference. 
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All  these  htatLMiients  arc  .stj  p;rcatly  at  variance  with  thf 
results  I  have  fouud,  that  i  ara  induced  to  bring  the 
8ubje<fk  before  the  Conference. 

The  Board  of  Trade  have  fixed  very  liberally  for  the 
vendors  the  epeclfic  grftvity  of  I'OJO  as  the  standard,  and 
30  itrains  per  ounce  as  the  least  quantity  of  acid. 

On  February  25th  of  this  year  I  bought  a  lot  of  lemons 
from  six  different  shops,  and  after  mixing  them  I  pressed 
eight,  which  gave  7  ounces  of  juice,  having  a  specific 
gravity  of  from  1*040  to  1046,  and  yielding  401046  grains 
per  ounce,  or  9  6  per  cent  of  citric  acid. 

The  specitk  gravit)  w  as  taken  by  oncofCriiSn't  Iqrdro- 
meters,  as  ordered  by  the  lioaid. 

The  remainder  of  the  lemons  were  put  aside  till  the  <  nti 
of  May,  and  again  examined.  The  result  showed  that  as 
the  lemons  were  kept,  and  the  summer  advanced,  the 
quantity  of  acid  decreased  (at  first  slowly,  but  at  length 
very  rapidly)  but  the  specific  f;ravity  only  suffered  com- 
paratively slight  diminution;  the  quantity  of  the  juice 
also  remained  the  same,  for  eight  lemons  yielded  7  ounces 
in  May  as  in  Fehruary, 

On  examining  the  remaining  fruit  in  July  the  curious 
fad  was  ascertained,  that  although  the  specific  gravity 
was  1*0*7,  *><^*  It  particle  of  citric  acid. 

Analysis  showed  that  it  had  all  split  tip  into  glucose  and 
carbonic  acid. 

Since  this,  the  nitrogenous  m:itter  in  the  juice  has 
again  set  the  whole  into  fermuntaiion.    The  glucose  has 

prodttoed  alcohol,  and  the  alcohol  acetic  add,  thus :— ' 

GJaeosc.  Almhol. 
CnHa^Ota  -4(C4H«0)-l-4CO,. 

Tbeii.  after  panivg  throngh  the  intermediate  stage  of 
aidehyd, 

Akoliol.  Acetic  Acid. 

4(CaH6O)-l-80  =  4(C4H4O4)  +  4HaO. 

On  eN.^ininin^  a  vcFhel  coiitainiii^'  a  lar^^'e  quantiiv  of 
lemon-juice,  the  pccuJiar  earthy  smell  o!"  carhvr.ic  acid  is 
distindtly  perceptible.  For  a  clearer  proof,  a  (juantity 
juice  was  put  into  a  bottle  which  wa?  c  -t  ecicd  by  a 
glass  tube  with  lime  water,  beneath  win  1  1  fjlass  tube 
dipped ;  all  was  hcrrocticaUy  sealed  and  laid  aside,  when 
the  depo^tien  oriaurhonale  of  calcium  became  aoflieiently 
evident. 

The  decomposition  would  be  explained  thus: — 

Citric  Acid.  Gluvi.:,r,     Csrlir-lc  AcM. 

This  change  is  of  course  oHL-  example  anum^' many  of 
the  chemical  transformations  which  take  place  in  the 
maturation  of  fruits,  and  a  striking  one  it  is. 

Freshly  expressed  lemon-Juice  is  a  thin,  milky,  slightly 
ydlowish  liquid,  having  a  specific  gravity  from  i-o.|o  to 
I-0451  and  containing  from  39  to  46  grains  of  citric  acid 
per  ounce.  Should  either  of  these  be  less,  the  lemons 
must  have  been  kept  too  long  or  gathered  too  late  in  the 
season. 

Liquor  potass:e  turns  the  juice  a  peculiar  dark  cojour, 

well  known  to  those  accustomed  to  a  diabetic  examinations. 

W'l  1  f  i^hlv  pressed  tlie  smell  is  aromatic,  but  when 
kept  lor  a  few  days  acquires  the  mouldy  flavour  which 
the  commercial  juice  usually  possesses,  '1  rommcr's 
and  Fehling's  tests  give  a  decided  indication  of  i;liKOse. 

With  pnlnrised  light  the  r,iy  is  turned  to  the  rii;ht. 
Acetate  of  lead  gives  a  nuuUiy  white  precipitate  li;um- 
mate  of  lead  I. 

Chloride  of  barium,  nitrate  or  acetate  of  potassiun;,  or 
chloride  of  calcium  should  giveno  precipitate,  indicatiiif; 
the  absence  of  sulphuric,  tartaric,  or  oxalic  acids.  The 
eioma  of  the  pure  juice  is  very  peculiar,  and  differs  as 
much  from  any  artificial  compound  as  rose-water  distilled 


from  the  petila  does  from  that  made  vrith  otto. 
The  juice  fiom  limes  is  not  w  acid  aa  that  from  lemons. 
Through  the  kindness  of  a  friend  T  obtained  a  dozen 

limes  from  Glasgow  ;  from  these  1  obtained  5I  ouncc^t 
of  juice.  This  was  very  much  more  aromatic  and  more 
Micate  In  its  flavour  than  lemon-Juioe.    Its  specific 


fjravity  was  1037,  and  contained  32*22  grains  per< 
It  was,  therefore,  not  so  strong  as  lemon-juice. 

Messrs.  Southatl,  of  Birmingham,  furnished  a  sample 
as  coming  from  the  Olveston  plantation  in  Montscrrat, 
which  liad  a  deep  yellowish  brown  colour ;  this,  I 
presume,  was  given  artificially,  as  that  pressed  by  myself 
from  the  fmit  was  neaily  colourless. 

A  singular  f»£i  was  communicated  to  me  by  D.  Davis, 
Esq.,  Medical  Inspeiflor  for  Bristol,  which  was  (ut  any 
rate  to  me)  quite  new.  Of  eourst-,  all  chemists  are  au  are 
that  when  citric  acid  is  iuied  with  potassa  it  is  decom- 
posed into  oxalic  and  acetic  acids,  thus: — 

Citric  Acid.  Oxalic  Acid.    Acetic  Acid. 

CcHiOy  +  H»0  -  CiHiO^  +  C-,H40a. 

But  when  liquor  potaasai  is  mixed  with  common  lemon- 
juice  in  the  cold,  oxalic  acid  may  be  deleted  in  a  ftw 
diys. 

when  lemon-juice  is  carefully  evaporated  it  yields  a 
rich  brown  e  Atraci.  which  is  very  peculiar  both  in  smell, 
taste,  ami  .rp]  e  ir.ince.  so  much  so  that  anyoneaccastomed 
tu  tnake  tlicse  cxpir.  :ii  inE  s  can  in  ono  momcBt  tcIl  whether 

IT  r.iit  it  la  a  ^ciiuiau  jujce. 

ounce  of  lemon-juice  will  average  27  grains  of  dry 
fxtiatt  per  ounce.  After  a  certain  point  the  extradl 
becomes  carbonised,  havini;  a  rich  brown  colour  and 
pleasant  smell.  This  is  owinj;  to  its  partial  decomposition 
into  acetone,  carbon,  carbonic  acid,  caiboaic  Oxide,  and 
aconitic  or  pyrocitric  acid. 
Citric  Acid-       Acetone.  Acanitic  Acid. 

2(C6H»0-)  =  CjHoO  +  iCOt  -I-  CO  +  C«H606+  aHaO. 

It  seems  quite  impossible  to  evaporate  the  juice  to 
dryness  without  decomposition. 

During  the  first  six  monihsi  ot  lijc  present  year  a  great 
number  of  samples  of  commercial  juice  were  examined  ; 
some  wore  plainly  arilficial,  a  few  contained  sulphuric 
acid,  V'u".  n-.ost  (jf  t';u'in  \',cre  nicr^-ly  dil'.ited  with  \vatLT. 
The  greater  nunibcroi  those  obtained  from  the  retail  shoj)S 
were  artificial,  and  in  no  single  instance  Stronger  than 
twenty-four  grains  per  ounce. 

The  juice  keeps  its  strength  better  separated  from  the 
fruit  than  in  it.    A  good  sample  may  be  kept  for  years 
without  sensible  diminution  of  its  acid,  especialty  if , 
fortified  with  spirit. 

The  cell-struAure  nf  the  fhiit  seems  to  be  the  chief 
source  of  the  fermentative  matter,  cspcctally  that  part  of, 
the  mesocarp  that  forms  what  is  commonly  called  tfie 
v,  hile  oi  the  rind. 

1  he  iiiL;ri  dii  :u  in  the  juice,  which  is  the  therapeutic 
a',;en'..  si  i  ms  to  be  a  matter  of  dispute  among  medic.-il 
men.  Those  who  .idvoc.ite  Dr.  Garrod's  views — that  it 
resides  in  the  pi  t.T^h— m.ist  have  a  bomceopathic  idea 
of  its  value,  and  plenty  of  faith. 

The  analysis  of  many  specimens  of  ash  show  only 
3-ioth  grain  of  potash  per  ounce.  Others,  with  Dr. 
Tanner,  and  I  think  with  more  reason,  ndy  on  the  citriC 
acid  as  the  chief  means  for  curing  scurvy. 

The  molecules  of  citric  acid  are  very  remarkaUe  for 
their  tendcnor  to  change,  especially  when  sugar  or  gum 
is  present.  As  remarked  before  with  regard  to  lemon* 
juice,  so  a  solution  of  crystallised  citric  acid  cannot  be 
evaporated  to  dryness  without  decomposition,  even  with 
a  ve7v  f^entle  heat. 

I.u.e  all  seaport  towns,  a  great  many  cases  of  scurvy 
are  present  in  Bristol,  and  I  have  the  authoiuy  ol  si  \er.d 
of  our  leading  physicians  for  saymj;  thai  ihcy  hnd  lUc 
crystallised  citri^;  acid  as  elVicacious  as  lemon-juice 
(especially  with  fresh  meat  and  ve^'etables  )  in  curing  that 
disease. 

But  as  this  question  is  more  in  the  sphere  of  the 
physician  than  the  pharmaceutist,  it  had  better  be  left  in 
their  hands  for  solution. 


Mr.  H.  8.  EVAiia  knew  two  firms  in  Liverpool  who 
imported  lemon*jidce  direft  from  Messina,  and  the  in- 
speOors  would  net  paM  it  unless  it  contained  7  per  cent 
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of  citric  acid  and  5  percent  of  alcohol.  He  had  a  good 
deal  of  experience  In  tlw  exsminatioii  of  inch  impoft'ed 
Juice,  nnd  had  al  wiq^  found  fijom  rs  to  0  per  cent  of  citric 
acid  and  4  to  5  per  cent  of  alcomU  Sot  ttwve  was  no 

doubt  that  great  adulteration  was  praAised,  and  the  Ad 

had  done  good  by  putting  a  check  npon  this.  With  regard 
to  the  case  in  which  cltrir  n^  ii!  was  said  t<>  hav«*  been 
used  for  fortifyinfj  weak  k-inon  i-.iii.e,  lie  (Mr.  Kv.ms)  was 
dispDscd  to  quLTv  liLtlii  r  a  scarcity  of  lemon-juice 
might  not  only  justify  ruch  a  iuocedurc,  but  render  it 
necessary. 

The  President  thought  th.it  lemon-juice  freshly 
squcc/eJ  was  the  only  aort  (hat  should  he  used  in 
pharmacy. 

Mr.  Oeanb  said  that  he  laid  in  a  stock  of  lemons  when 
plentiful  in  spring,  squeezed  the  juice,  heated  it  to  iSu"  h\, 
tad  bottled  it  while  hot  in  small  bottles,  which  were  then 
tied  over  with  bladder.  The  juice  kept  good  for  many 


Mr.  ScHACiiT  wondered  what  became  of  tbe  citric  acid 
which  had  disappeared. 

Professor  Aim;  i.n  thi)i::;ht  that  the  disappcarancr  of 
citric  acid,  by  convt'isron  hud  j;1uc«sc  and  other  bodies, 
was  urn:  of  the  most  important  of  Mr.  StodJail's  observa- 
tions, and  should  rm  ivr  further  attention.  He  hoped 
that  members  ui  the  m  lici;  piufcssion  would  institute 
experimenta  to  decide  whether  the  citric  acid  was  tbe 
emctent  agent,  or  the  salts  of  potassium. 

Mr.  Groves  said  that  the  fruiterers  rtco-n!,.  J  wli.it 
ihty  cMtd  sweet  lemons.  Had  Mr.  StoMart  :iiLt  with 
gome  iif  these  ?  Huh.iJ  preserved  lemon  iuxe  thri  iiiL;;unit 
the  year  by  .lUding  twoininLms  of  chlurciorm  to  a  fluid 
ounce  of  juice.  When  the  juicL'  \',  .\s  i er|uired  for  ttSCi 
warmth  was  applied  to  evaporate  the  chloraform. 

Mr.  W.  L.  Scott  had  fotind  acid  oxalate  of  potash  in 
lemon-juice  in  two  instances,  the  amounu  being  4  and  ji 
per  cent  tespeAively. 

Mr,  Srciii);,Ki  ^riM  V.)<U  tlie  lemons  which  gave  no 
citric  aciil  li,iJ  tlic  appearance  of  being  perfectly  sound. 
He  was  aware  that  in  Italy  there  were  sweet  leinon<;, 
of  which  both  the  peel  and  the  juice  were  e.^ten.  As  to 
v\liat  licc;;:r.e  (if  tin-  citru"  acid,  he  found  tl-.it  is  it  di- 
minished the  amount  of  sugar  increased.  He  had  proved 
that  carbonic  acid  was  formed  and  eliminated  through  the 
rind  of  the  fruit  by  means  of  an  air-f  amp  and  lime-water. 
He  had  aerer  met  vritb  oxalic  acid  in  lemon-Jntce. 


PURIFICATION  OP  SEWAGE. 

MK.  SltCAR'S  PROCBSa. 

By  Dr.  FKANKLAND,  F.B.S. 

Thb  following  report  has  been  Issued  from  the  Rivers' 

Commission  Laboratory: — 

The  analyses  of  the  samples  of  sewage  and  precipitated 
mod  taken  during  the  recent  experinients  on  t.'ie  applica- 
tion of  Mr.  Sillar's  process  to  the  purification  of  the  sewage 
of  the  town  of  Leicester,  are  now  complete,  and  I  here- 
with enclose  the  results  in  a  tabulated  form. 

The  Leicester  sewage,  <as  you  are  aware,  has  for  some 
years  past  been  deodorised  with  lime,  and  for  the  carrying 
out  of  the  experiments  which  were  shown  to  us,  the 
plant  was  so  arraneed  that  one-half  of  the  sewage  could 
still  he  treated  with  lime  as  usual,  whilst  the  remaining 
half  was  submitted  to  Mr.  Sillar's  new  process.  In  this 
way  I  have  been  able  not  only  to  ascertain  the  extent  to 
which  the  sewage  was  anul  nriite  l  1  v  the  new  process, 
but  also  the  comparative  t  1  :ct  of  tlie  old  lime  process 
when  applied  to  one-l.alf  of  the  same  se\ea;;e. 

The  experiments  extended  over  three  (.la\R.  On  the 
first  d.i^  a  sample  of  the  sewai^e  as  it  .u rived  at  the 
deodorising  works  was  taken  at  1.30  p.m.,  whilst  at  5.40 


p.m.  and  6.  to  p.m.,  samples  of  the  effluent  liquid,  after 
treatment  by  the  lime  and  Sillar  processes  respectively, 
were  collected,  the  intervals  of  time  being  those  calculated 
ax  necess.iry  far  the  passage  of  the  Sewage  tbrou|^  each 
of  the  two  processes.  On  the  second  day  hourly  samples 
of  the  raw  sewa^  wete  taken  from  10  a.m.  to  9  p.m.,  but 
duiin  ;  '.he  Liuiniiv;^  an  accident  happenc  1  i.>  .i  pi  riion  of 
the  .ippjiralus  which  vitiated  the  expenr.ictilil  results, 
and  consequently  the  samples,  after  treatment,  were  only 
taken  from  4  p.m.  to  8  p.m.,  in  the  case  of  the  lime 
process,  and  frtmi  4  p.ni.  to  q  p.m.  in  that  of  Sillar's 
process.  On  the  third  d.iv  .ill  the  samph  s  were  taken 
hourly  from  loa.m.  tu  t  p  ni-  .\ftrr  our  departure  from 
Leicester  on  the  first  day  the  duty  of  taking  the  samples 
was  entrusted  to  Mr.  W,  Thoip,  the  principal  assistaxtt  ia 
this  laboratOfy. 

Hcfore  pro^eding  to  interpret  the  restilts  of  tbeaaalyKi* 
it  is  necttiasy  to  premise  that  the  strength  of  sewage,  ai 
regards  diKoIved  constittKnts,  is  detenafaied  by  two 
analytical  estlmatitms— vis.,  "  total  solid  imparity,"  and 
» total  combined  nitrogen."  A  comparison  of  the  num- 
bers under  these  heads,  obtained  from  the  samples  of 
raw  sewage  colleifled  on  each  of  the  three  days  of  the 
experiments,  and  0:1  the  uci.  .isinn  <>f  our  pre'.  . mis  visit  t;j 
Leicester  (NLay  I.^lh,  |S68,1.  ih«nv;,  lliu:  the  sewa-e  >!  ihii 
town  is  much  below  the  average  strength,  and  tint  it 
does  not  scetn  to  vary  in  strength  betwcca  very  wide 
limits. 

Miyij.  Julyjo.  Julvjt.  Aur.  1. 
lbs.        Ibi.       Ib>.  Ib«. 
Total    solid  impurity  in  j  ^ 

loo.ouo  lbs.  oi  siiwage    I       '  ' 


'age  ) 
gen 

100,000  lbs.  of  sewage 


Total  combmed  nitrogen  in  I   ^.^^  ^ 
•'•I 


But  although  the  strength  of  the  sewage  separated 
from  suspended  matter  was  thus  tolerably  uniform,  its 
quality  on  the  I.t-;  d.^v  of  the  experiments  differed  v.  iddy 
from  that  whitJi  u  pos&cs&td  otj  the  previous  occasii'iis; 
the  organic  matter,  in  the  sample  colleLtecl  on  the  thjr.1 
day,  having  become  so  much  decomposed  that  a  larj;e 
propurtiLin  of  tlie  ni(io;^enous  constituents  had  bfconic 
convened  into  mineral  compounds.  This  anomaly  in  tbe 
sewage  of  the  ist  of  August  is  clearly  seen  from  the 
following  comparison  of  the  organic  carbon  and  nitmeen 
contain^  in  Oie  different  samples  of  mw  sewage  after 
filtration  from  suspended  matters : — 

May  13.  July  30.  July  31.  Aug  *' 
lbs.        lbs.        lbs.  IbL 

°7h"'rf":.'''°.'"  '°°-°°°]  =■»'?  37*5  3S3»  If 

"rSf"Si'""~°nt  »*» 

The  purification  of  sewage  may  be  conveniently  con- 
sidered under  two  heads — 1st,  clarification,  or  the  remoMil 

of  suspended  ni.ittcrs.  so  ,ts  to  n-.nke  the  residtin„'  liquid 
more  or  less  cle.>.r  anil  tr.msj-.arcnt  ;  and  2nd,  remo\aI  nt 
matters  in  &ol-.itii:i:.  The  suspended  matters  contained  in 
sewage  arc  weii  known  to  undergo  rapid  putrefaciiein  and 
to  become  very  offensive;  consequently  tluir  reiT:o\al 
either  by  filtration  or  chemical  treatment  constitutes  in 
itself  an  important  amelioration  in  sewage.  But  the 
liquid  so  clarified  contains  in  solution  much  nitrogeootu 
organic  matter,  which  is  prone  to  become  putrid,  even 
when  mixed  with  a  considerable  volume  of  river  water. 

In  regard  to  clarification,  the  experiments  at  Leicester 
scarcely  establish  a  decided  supenority  fior  Mr.  Sillar's 
process  over  the  method  of  treatment  ay  Rme.  On  the 
first  day  the  effluent  liquids  were  nearly  equally  clear ;  on 
the  second  day  the  limed  sewage  was  markedly  superior 
to  its  rival  ;  whilst  on  the  tjiit  1  I'.iy  the  ve'.cai;e  trcited  bw 
the  new  process  was  mucli  cl  -.i-cr  tii.in  t)ie  lin-ed  liquid. 
These  S'.,itenii;iits  rest  un  the  foil.yv,  in;;  corr.p.TriHcin  mI  the 
quantities  o.'  sus])cnded  matter  remaining  iu  100,000  Ibl, 
of  tl;e  eflluent  sewaije  as  \sell  as  upon  ocular  obscrvationa 
made  during  tbe  three  days'  experiments; — 
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SUSPKNOBD  MATTRR. 

After  Lima  pnttm.  Alter  BSOafa  yracaw. 

lbs.  Ibl. 

iBtday..         ..  600  

Vid  a-eu  4*36 

3fd  »i  ■  •    •  •    •  •    6*56   .  •    . .    . .  S'76 

Of  the  soluble  constiti:ciHs  of  sewage,  the  most  im- 
portant arc  those  given  in  the  acconipan>nng  analytical 
results  under  the  heads  "  Total  Solid  Impurity,"  "  Organic 
Carbon,"  and  "Organic  Nitrogen,"  and  the  following 
table  shows  the  manner  in  which  the  sewage  is  altered  in 
these  three  respcAa  by  being  submitted  to  the  two  pro- 
cesses. The  nnmben  all  refer  as  uaital  to  too,ooo  Iba.  of 
sewage. 


TOTAt  SOttD 

OlW*WTC 

Onoainc 

lurumrv. 

■ 

NtmociEM. 

Removed. 

Added. 

Removed.  Removed.  Added. 

Ibi. 

llw. 

Lime  Pkocess. 

1st  day  ..    ..  33-0 

•875 

•47s 

and  ,>    ..    ..  22*0 

■92S 

•407 

3fd  ,  tiv 

•SI9 

*056 

Sii.LAa'8  Pkocus. 

1st  day  ..  — 

60 

•967 

•425 

snd  „    . .    . .  — 

IJ'O 

1-231 

•374 

ii-o 

•713 

*193 

The  numbers  show  that,  whilst  the  lime  process  con- 
siderably rcrluci'S  tlic  amount  of  ili ssol veil  ::ii|iuritje8  in 
beware,  Sillar's  protc&s  niaiktilly  augments  it.  The 
explanation  is  ubvious:  in  the  lime  process,  which  is  in 
fact  an  appljc.itiun  of  the  late  Professor  Clarke's  ;nf;enious 
method  of  soficnm;:  w.iti::.  the  malcri:.!  a  ided  in 
solution  is  again  precipitated  in  the  solid  form  ;  but  in 
Sillar's  process  considerable  quantities  of  dissolved 
chemicals  are  added  which  are' not  afterwards  pfecipiuted. 
It  i*  also  probable  that  In  both  processes  certatn  con- 
stituents picsent  in  the  auspended  matter  of  the  raw 
sewa^  are  diasdved,  whilst  other  constituents  already  in 
solution  «m  tmeipitated  {  thiere  is  tlm  finally  left  in 
aolotion  a  balance  of  solid  matter  which  in  the  caas  of 
lime  is  less,  but  in  the  case  of  a  new  material  greater, 
than  the  amount  present  in  the  raw  scwat^e. 

Doth  processes  h.ivL'  the  eilL-ct  rjf  cl;ininisln:i::  tin-  <)rL;anii: 
carbon,  and  on  each  of  the  three  days  the  diminution 
cfTcdied  by  Sillar's  process  was  markedly  in  eacesfl  of  that 
brought  about  by  the  lime  proccas. 

The  materiaf,  however,  which  It  Is  of  the  in-eatest  im. 
portance  to  remove  from  the  dissolved  constrtuents  of 
sewage  is  nitrogenouti  organic  matter,  because  it  is 
chiefly  this  kind  of  orr'anic  iiliUct  '.'.hich  (jtitLTs  raj'i^llv 
into  putrefaction,  and  btconus  an  active  a^ctil  in  the 
pollution  of  rivers.  This  material  is  represented  in  the 
analytical  re^ult^  by  orj^inic  nitrogen.  It  is  prrcisf  !y  here 
that  both  prncfsses  fiL;ii.illy  fail  (although  tlic  !itn?  is 
slightly  i-jp?r  nr  to  the  new  process)  in  accomplishing  such 
an  amouTit  of  purification  as  would  render  the  sewage 
admissible  into  an  open  water-course.  The  raw  sewage 
on  the  third  day  was,  as  already  mentioned,  very  far 
advanced  in  decomposition,  and  the  effied  of  both  procetse  s 
upon  this  sewage  was  adually  to  increase  iht  amount 
of  organic  nitro^n  in  solntion;  that  is,  the  wrHnmt  of 
organic  nitrogen  dissolved  from  the  suspended  matter  of 
the  raw  sewage  was  greater  than  that  precipitated  by  the 
chemical  reagents  added.  Leaving  out  of  consideration 
this  result,  which  must  be  n  .^ard'-l  a!  :i unal,  the 
following  table  shows  the  amelioration  effedted  by  the  two 
processes : — 

PfiKcE.vTACc  OF  Organic  Nitrogen  rsmoveo. 

Line  pmcsa.     SUlat's  proccas. 

tstday   6579    ..    ..  58S6 

snd  day  54-48   ..    ..  50-07 

It  may  be  stated,  therefore,  in  round  numbers,  that,  as 
ngaids  potreadble  organic  matter,  the  appUcatimi  of  either 


process  would  render  it  possible  to  double  the  amoont 
of  filtered  sewage  admitted  into  a  riverwitboitt  Increasing 
the  pollution.  Ahhou|^  this  is  by  no  means  an  nnim- 
poftant  result,  yet  it  falli  far  short  of  what  is  required  to 
restore  our  sewage-polluted  riven  to  a  satisfadoiy  degree 
of  purity. 

An  inspedlion  of  the  .analytical  lahle  shows  that  the 
effluent  sevvaL^c.  after  tr^atiiier.t  by  the  new  process, 
invarialjly  cnntain^i  n;,)re  anin-nnia  than  the  raw  sewage  ; 
thus,  on  the  iiriit  t!ay  itKi.ooo  lbs.  of  sewage  contained 
1650  lb;,  uf  ammonia  before  treatment,  and  3  lbs.  after 
treatment ;  on  tJic  second  day,  i-8  lbs.  before  and  2-5  lbs. 
after  treatment ;  whilst,  on  the  third  day,  it  contairci! 

2-  25  lbs.  before  and  2  5  after  treatment.  The  origin  of 
this  additional  ammonia  is  not  difficult  to  understand ;  in 
the  first  place,  alum  enters  largely  into  the  composition 
of  the  materia  used  in  the  new  process;  and  as  nearly 
all  alum  SOW  maaufadured  ia  ammonUt'Slttm,  containing 

3-  7  per  cent  of  ammonia.  It  is  probable  that  this  is  one 
source  of  the  additional  quantity  of  ammonia ;  but  it 
cannot  be  the  only  source,  unless  we  are  to  assume  the 
use  of  such  a  large  prt>portion  as  would  render  the  process 
economically  impradlicable.  The  second,  and  probably 
the  chitf  stnircc  of  the  aMitional  ammonia  is  to  be  sought 
for  in  tlic  iitiun  of  liie  tlicrniciil  reagents  upon  the  nitro- 
genous organic  matters  contained  in  the  raw  scwa^'e, 
partly  in  suspension  and  partly  in  solution.  The  possi- 
Dil.ty  of  such,  a  liberation  of  amn-.on^a  is  seen  in  the  case 
of  the  hmed  sewage  of  the  first  day  ;  here  no  ammonia 
was  added  in  the  reagent ;  nevertheless  there  was  an 
increase  of '475  Itn.  in  each  100,000  lbs.  of  sewage.  Such 
an  addition  to  tbe  amount  of  dissolved  ammonia  has  little 
significance  as  re^rds  the  pollution  of  rivers,  but  it  has 
an  important  bearing  upon  tbe  applicability  of  the  process 
to  the  economical  produdion  or  a  solid  manure,  because 
it  indicates  not  only  that  the  ammonia  already  in  solution 
in  the  raw  sewage  is  not  precipitated,  but  also  that  some 
of  the  suspended  nitrogenous  matter  is  decomposed  with 
the  liberation  of  ammonia,  rcpresLntin);  so  much  valuable 
matter  abstracted  from  the  .solid  manure. 

Notwithstanding  this  loss  of  nitrogenous  organic  matter 
in  the  process  of  deodorisation,  the  new  method  of  treat- 
ment still  yields  a  solid  manure  of  much  greater  value  than 
that  obtained  by  the  lime  process — a  circumstance  which 
i'^  explained,  to  a  great  extent,  by  the  mud  from  the  new 
process  being  acid,  whilst  the  lime  mud  ia  alkaline;  con- 
sequently, in  drying,  the  latter  loset  ammonia,  i^afc  tiie 
former,  especially  if  still  furdier  acidified,  cannot  enfier 
this  loss. 

I'dtli  samples  of  mud  :-iibmittcd  to  nnalysis  were  first 
dried  in  the  sun.  with  free  exposure  to  the  air,  so  as  to 
imitate,  as  lu-arly  as  t;i.n'  be.  the  process  of  (lryini_;  such 
r.i.inuie  usually  employed  on  the  large  scale.  By  analysis, 
the  folh  .vini'  re  iults,  cxpressed  tu  percentage  numben, 
were  obtained : — 

Dry  Mud        Dry  Mud 
from  from 
Sillar's  pruceu.  I.iine  Procfss. 

Mineral  matters    54772  37*413 

Organic  and  other  volatile  matters  43-228  . .  62-587 

Carbon    24-094  ..  18-865 

V' vie  .ieid    "4^6  ..  '147 

iotai  nitrogen   i'y4J  ••  '•^^9 

Ammonia   "1S5  ..  -ogo 

It  is  thus  evident  that  in  the  three  valuable  constitnente 
of  manure— vix.,  in  ammonia,  in  other  forms  of  combined 

nitrogen,  and  in  phosphoric  acid — the  manure  obtained  by 
the  new  process  is  greatly  superior  to  that  resulting  from 
the  treatment  v.'ith  ilme.  Unfortunate'v  some  doubt  in 
thrown  upon  the  f-ourcc  of  ihi-  increascil  anjount  of  phos- 
phoric acid  present  in  the  manure  obtained  by  the  new 
process,  because  bone-hlack  in.  to  me,  unknown  quantity 
enters  into  the  cornposition  of  the  precipitating^  material 
used  by  Mr.  Siliar,  and  thus  a  certain  amount  of  phos-> 
phoric  acid  is  added  to  that  which  iiaAuallydeiivea  front 
the  nrarage. 
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I  estimate  the  value  of  the  two  manureit  as  follows : — 

P«r  T«R. 
£  *.  i. 

Manure  from  lime  pcoGMt 013  6> 
Maaun  fron  Sillar'a  procen       i  13  aj 
The  value  of  the  solid  manure  obtained  by  treating  the 
Leicester  sewage  with  lime  has  already  been  estimated, 

friim  the  .inalysis  of  \'ol-1c ker  and  Vers-mann,  by  HofmeSD 
and  Witt,  who  give  the  following  numbers 

Voclcker.  Vcrtroano. 
s.     d.  1.  d. 

Value  per  ton     . .    . .    15    5    . .  170 

That  these  values  exceed  my  estimate  is  partly  due  to 
the  circumstance  that  Hofmaan  and  Wittaadgioed  a  value 
of  £t  a  ton  to  non-nitro(;enous  organic  matter,  whilst  I 
rej^d  it  as  worthless.  Such  is  the  value  of  these  deposits 
aa  Citimated  firom  chemical  analyaia ;  but  experience  has 
wanted  the  nanvlMkarer  1^  these  fieeUe  mannrea  that  the 
value  indicated  by  chemical  analysis  cannot  be  counted 
upon  in  the  marlcet.  Thus  the  Lricester  mod  is  adually 
sold  fior  IS.  per  ton,  although  iu  indicated  value  is 
13s.  6id. 

In  conclusitm,  the  fesuits  of  the  experiments  nay  he 

thus  suiTiinarlsfd  : — 

I.  The  SiU.ir  and  lime  processes  remove  to  a  great  and 
nearly  equal  extent  the  suspended  matters  contained  in 
sewaj:c. 

a.  SiUar's  process  increases  the  amount  of  dissolved 
solid  imp'jrity  in  sewage,  but  reduces  the  quantity  of 

putrescible  organic  matter.  The  lime  process  reduces 
both  the  amount  of  dissolved  solid  impurity  and  the 
quantity  of  putrescible  organic  natter;  the  leduaion  of 
the  last  being  about  the  same  aa  that  efleOed  by  Sillar's 
process— via.,  rather  more  than  one-half. 

3.  Ljfce  all  chemical  methods  hitherto  invented,  both 
processes  fail  in  purifvini;  scwaijc  to  such  an  extent  as 
to  render  it  adniis-sible  into  rurnin;;  water.  It  Still  remaiub 
a  faifl,  that  no  chernie.il  process  is  known  which  even 
remotely  aj^pruaches  irrigation  in  its  efficiency  as  a  purifier 
of  sewage. 

4.  For  the  nianufactuie  of  solid  manure  from  sewage, 
Sillar's  process  is  <;rcatlv  superior  to  the  method  of  treat- 
ment by  lime,  although  it  fails  to  extrad  &om  the  liquid 
more  than  a  veiy  small  ftaAion  of  its  valuable  con- 
stituents. 


ON  FOOD.t 
By  DR.  LEtHBBY,  UJU  V Jl.,  Ac 

ICOtttlBBftd  ftttfll  pilfB  AOOki) 

CmutnuttOM  of  Diflaries :  Preparation  tiid  CkliHary 

Trtatmtnt  of  Foods. 

The  construAion  of  dietaries  for  particular  purposes,  as 
Ibr  training,  for  developing  muscular  tissue,  for  producing 
fat,  or  for  reducing  it,  is  beyond  the  scope  of  these  ledurea ; 
but  it  may  generally  be  said  that,  as  in  training  the 
objeft  is  to  form  muscular  tissue,  to  give  it  great  endurance 
fif  action,  and  at  the  sanie  timi'  to  redi;ee  the  weight  of  ; 
the  body,  it  is  atconijihshed  by  the  use  of  nitrotjenous  j 
food,  with  but  little  fat  or  farinaceous  matter,  and  as  little 
fluid  as  possible--  so  that  muscular  tissue  may  take  the  I 
place  of  fat  and  \satcr;   and  by  constant  exercise,  the  ' 
endurance  and  strength  of  the  muscular  tissue  is  increased, 
and  the  proportion  of  water  in  the  tissues  is  reduced. 
King,  in  training,  is  said  to  have  talcen  for  his  breakfast 
two  lean  mutton  chops,  somewhat  underdone,  with  dry 
toast  or  stale  bread,  and  a  single  cup  of  tea  without 
sugar ;  for  dinner,  i  lb.  orii  lb.  of  beef  or  mutton,  with 
toast  or  stale  bread,  and  very  little  potato  or  Other  vege* 
ubie,  and  half-a-pnu  of  Old  alc,  or  a  gtasB  or  two  of 
sbeay ;  for  tea.  a  single  cup  of  unsweetened  tea,  with  an 

>  Kc|>ort  on  the  Main  Drainage  of  the  Metropulit,  by  Hofmann  and 
Witt,  iSjr,  page  19. 

f  TboCaatorLc^rMfdcUvendbefm  tin  Society  of  Arts* 


ei;;^  and  some  dry  toast;  and  for  supper  half-apint  of  04l- 
mcal  porrjd^e  or  half-a-pint  of  old  ale.  The  effect  of  this 
is  to  produce  only  a  short-lived  state  of  effectiveness  ;  fur, 
carried  a  little  beyond  the  appointed  time,  it  icaJs  to 
disease;  and  even  after  the  trial,  there  is  often,  as  in  tbe 
case  of  Heenan,  terrible  prostration  of  the  system, 
and  a  necessi^  for  returning  immediately  to  an  ordinary 
diet. 

Foremost  among  the  foods  for  developing  fatty  tiisne 
are  fats— as  fat  of  meat,  butter,  cream.  Ac. ;  nest  to  these 
are  faxinaoeotts  nutters— as  arrowroot,  stasehes,  and  the 
various  meals ;  and  after  these  are  sugar,  alcohol,  Ac. ;  so 

that  in  an  attempt  to  reduce  the  bulk  of  the  body,  all  of 
them,  but  especially  the  first,  should  be  but  sparingly  used. 
Conversely,  however,  the  use  of  fatty  and  farinaceous  foods 
has  a  tendency  to  produce  fat,  and  so  also  with  fermented 
liquors,  as  beer  and  porter — the  last  having  a  high 
character  for  its  capabilities  of  forming  milk  when  drunk 
by  nursinij- women. 

In  associating  different  articles  of  diet,  so  as  to  secure 
the  right  proportions  of  the  several  constituents  of  food- 
fat,  sugar,  or  starch,  and  nitrogenous  matter,  we  find  that 
we  may  not  only  rely  on  the  sound  indications  of  science, 
but  may  also  trust,  and  trust  safely,  to  the  tmening 
guidance  of  our  instlttas— provided  Uiey  have  not  been 
vitiated  by  £sahioa  or  perverted  by  evil  nabits.  Sdeace 
teaches  us  that  the  best  proportions  for  the  common  wants 
of  the  animal  system  are  about  g  of  fat,  22  of  flesh-forming 
substances,  and  69  of  sLtrch  nnd  sugar;  and  experience 
also  shows  that  these  are  t'  i  (  ry  proportions  which  we  are 
constantly  striving  to  maintain  in  our  daily  dietaries. 
Bnrrowint;  largely  fr[)m  the  j^raphic  illustrations  of  Liebi^; 
and  Johnston,  I  may  state  that,  whenever  one  kind  of 
food  IS  v.antim;  in  any  particular  constituents  we  in- 
variably associate  it  with  another  that  contains  an  excess 
of  it.  Certain  meats,  for  example,  which  are  deficient  of 
fat  are  always  eaten  with  substances  that  are  rich  in  it— 
bacon  is  associated  with  veal,  with  liver,  and  with  fowl, 
or  we  capon  the  latter,  and  thus  increase  iu  natural  fat. 
We  use  melted  butter  with  most  kinds  offish,  or  we  (ry 
them  in  oil ;  while  the  bening,  the  ialmoo,  and  the  eel 
are  usually  fat  enough  :n  themsdves,  and  are  dressed  and 
eaten  alone.  It  is  with  a  view  to  similar  adjustment  that 
we  mix  ef;RS  and  butter  with  sago,  tapioca,  and  rice; 
that  we  add  oil  and  the  yolk  of  an  c^t;  '-  '  s  .iad;  that  we 
boil  rice  with  milk,  and  eat  cheese  witii  i.iack.aroni.  The 
same  instincl  has  determined  the  use  of  vegetables  with 
meat,  and  butter  with  bread.  Bacon  and  greens,  or  beans 
and  bacon,  like  pork  and  peas-pudding,  is  a  conjundion 
of  viands  which  does  not  owe  its  popularity  to  old  habit 
or  the  mere  taste  of  the  epicure ;  and  so  w  ith  a  dish, 
GUUSmon  in  Ireland,  under  the  name  of  Kol-cannon  :  tbe 
potato,  which  is  poor  in  gluten,  and  the  cabbage,  which 
18  usually  rich  in  this  ingredient,  are  mixed  together,  and 
thus  they  approach  the  composition  of  wheaten  bread, 
but  both  of  these  subetaneei  are  dcfideat  in  fat ;  add,  there* 
fore,  a  little  bacon  or  fat  pork  to  the  mixture^  and  you 
have  a  Kol  cannon  which  has  all  the  good  qualities  of  the 
best  Scotch  oatmeal,  and  to  many  it  is  more  savoury  and 
palat.ible.  Again,  the  mixture  si'  i  .  il  in  Ireland  and 
.Xlsace,  of  bullcr-niilk  or  curdled  nn.',^  and  potatoes,  and 
the  combinations  of  rice  and  fat  which  make  the  diet  of 
eastern  nations  ;  even  the  little  dab  of  butter  upon  the 
poor  man's  potato,  and  the  bit  of  cheese  that  lie  cats  with 
his  dinner,  are  matters  not  of  luxury  but  of  necessity,  and 
they  show  how  by  long  experience  we  have  at  last  learnt 
to  adjust  the  proximate  constituents  of  food,  so  as  best  to 
maintain  the  health  and  vigour  of  the  body. 

And  then,  again,  the  times  for  taking  food,  and  the 
proper  distribution  of  it  io  appropriate  meals,  are  questions 
of  considerable  faBpovtaoce,  notwitbstandinc  that  they 
have  ever  been  inAueneed  by  the  capricca  of  liubion 

and  the  ai^ificial  habits  of  society.  HOW  mUCh  they 
have  had  to  do  with  the  modification  of  the  humsa 

species,  and  even  with  the  extinction  of  whole  raoCS  tt 
men,  is  an  etiological  problem  of  much  interest. 
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Ifan,  io  his  savage  condition,  feeds  with  ^reat  irregu- 
larity, for  when  he  finds  that  fuod  is  plentiful  he  eats 
ton  morning  till  aighti  and  know*  no  other  plevuie  than 
eating  and  dnnking  and  sleeping ;  but  wtini  It  la  more 
icarce  he  is  content  with  a  sin^  meal  a  day.    In  both 
cases,  however,  the  quantity  of  RXmI  CORramed  is-excestive. 
We  arc  i  jld  by  traveUers  that  the  Hottentots,  the  Bush- 
men, an  1  the  inhabitants  of  South  Africa,  who  feed  in 
this  niinncr  arc  enormous  gluttons.    -  Ten  of  them," 
says  harrow,  "  ate,  in  his  presence,  an  ox,  all  but  the  hind 
le^'^.  iti  three  days  ;  and  the  three  Bo-ijcsmen  that  accom- 
panied his  wagpon,  devoured  a  »heep  on  ont  occasion  in 
less  than  twenty-four  liours."    Parry,  Koss,  and  others, 
have  also  given  the  most  astonishing  accounts  of  the 
dietttical  capabilities  of  the  Esquimaux.    Captain  Parry 
once  tried  the  capacity  of  a  young  lad  acarcely  full 
grown,  and  in  24  hours  he  had  eaten  4  Iba.  4  osf.  of  the 
raw  hard-firoien  flesh  of  a  aea^hone,  the  same  quantity  of 
it  boiled,  i  lb.  ta  oaa.  of  bread  and  bcead-diut,  besides  a 
pint  and  a  tfutttx  of  rich  cravy<ioii|),  a  tumbler  of  atrang 
grog,  tbree  wine«|^aeM«  of  raw  apirits,  and  nine  pints  of 
water.   According  to  Sir  John  Ross,  the  daily  rations  of 
an  Esquimaux  are  20  lbs.  of  flesh  and  blubber.    But  the 
most  marvellouf.   x.-r.; '  ■  f  f(Iuttony  is  given  by  Captain 
Cochrane,  on   the   authorr.y  uf  the  Russian  Admiral 
Saritcheff,  who  was  told  that  one  of  the  Yakuii  had 
consumed  the  hind  quarter  of  a  lar^^c  ox  in  twenty-four 
hours,  together  with  10  Ihs.  of  fat,  and  a  proportionable 
quantity  of  melted  butter.    To  test  tht:  truth  of  this,  he 
gave  him  a  thick  porridge  of  rice  boiled  down  with  3  lbs. 
of  melted  butter,  weighing  together  28  lbs. ;  although  the 
glutton  had  already  maUiftsted,  jpet  he  sat  down  to  the 
meal  with  great  eagerness,  andcooaumcd  the  whole  with- 
ent  Itiffiag  ftom  the  spot ;  and,  except  that  his  stomach 
betrayed  more  than  ordinary  fulnesa,  he  showed  no  sign 
of  incooveoieQce.  Captain  Cocluaoe  further  adds  that 
a  good  calf,  weighing  aoo  HMh  will  Just  n:rve  for  a  meat 
for  four  ot  five  Yakuti ;  and  that  he  has  himself  seen  three 
of  them  c  onsunie  a  reindeer  at  a  meal.    Liebi.j  acccourits 
for  this  by  saying  that  a  nation  of  hunters,  especially 
when  they  go  naked  and  are  cxijosictl  to  K"^^"-"  los^cs  of 
temperature,  must  consume  lar^e  quantities  of  res[)iratory  1 
food  ;  and  if  it  so  happens  that  the  food  in  in  its  least 
etlcClivc  form,  as  lean  flesh,  the  c]uantity  disposed  of  is 
enormous.  ; 

Among  civilised  nations,  and  until  comparatively  recent 
dmeti  there  were  but  two  meals  a  day — viz.,  dinner  and 
•upper.  These  were  the  meals  of  the  Romans — the  pran- 
dinm  or  dinner  being  for  the  most  part  a  light  refresh- 
ment, eaten  while  standing,  at  about  nine  o'clock  in  the 
monnng;  and  it  generally  consisted  of  the  ooM  twnaiaa 
of  yesterday*!  sapper.  It  wan  eommmonly  taken  wtebout 
wine ;  and,  in  faa,  there  waa  so  little  ceremony  about  it, 
that  Plautus,  in  his  comedies,  has  facetiously  called  it 
caninum  prandium.  The  great  meal  of  the  day  was  the 
supper,  ur  cttna,  which  was  taken  about  three  or  four 
o'clock  in  the  afternoon,  and  to  which  friends  were  invited. 
This  was  the  Cerfmnimms  mea!  for  which  the  wealthy  and 
high  families  of  Konie  exhausted  tlic  resources  of  luxury 
and  art.  It  always  consii-tcd  of  three  parts — the  gustus 
or  antipast,  which  was  intended  as  a  mere  smack  or  relish 
to  w  het  the  appetite.  Then  came  the  main  part  of  the 
feast — consisting  of  many  courses,  with  a  chief  dish,  or 
caput  cana,  and  when  in  thrifty  families  it  was  the  only 
dish  which  went  the  round  of  the  frugal  board,  it  was 
aptly  termed  the  eaua  ambtttaiu.  After  this  there  came 
the  second  cootte.  or  «M«n  ncarndf,  composed  of  frutta 
and  pastry,  like  a  modern  desaert. 

The  sums  of  money  expended  by  the  wealthy  Romans 
on  this  meal  were  often  ruinous.    Vitetlius  is  said  to 

lij'.r   .;!::[  .; -.  iliil')  as  400  iCiiiriui  '  \.i2fi  <>i  our 

nioney  l  on  nis  daily  supper  ;  and  the  ceie^ialed  least  to  j 
which  he  invited  his  brother  Lucius  cost  no  less  than 
5,000  or  ^40,350 sterling.  It  consisted, according  to  ' 

Suetonius,  of  2,000  different  dishes  of  fish  and  7,000  of  fowb,  j 
with  other  ec^ually  numerotts  meats.  His  daily  food,  says ) 


our  classical  writer,  was  of  the  most  rare  and  exquisite 
nature,  the  deserts  of  Libya,  the  shores  of  Spain,  the 
wraters  o(  the  Carpathian  Sea,  and  even  the  oonata  and 
forests  of  Britain,  were  diligently  searched  for  dainties  to 
supply  hif;  table ;  and  had  na  reigned  long  he  would,  aays 
Josephus,  have  exhausted  the  great  opulence  of  the  Roman 
Empire,  .tliiis  Vcrus,  another  of  iliose  worthie-;,  was 
hardly  less  profuse  in  the  extravagance  of  his  suppers  ; 
for  It  is  said  liiat  a  slnj;le  entertainmrnt.  to  \",hich  only 
abuul  a  doicn  quests  v\ere  invited,  cost  above  6,000,000 
sesterces  (6,000  u  itt  'lui.  or  neariy  ;f48,50o) ;  and  we  are 
told  by  histohanis  that  his  w  hole  lit'e  was  wasted  in  eating; 
and  drinking — bein^;  spent  in  tlie  voluptuous  retreats  of 
Daphne,  or  else  at  the  luxurious  banquets  of  Antioch.  So 
profuse,  indeed,  was  the  extravagance  of  those  times,  that 
to  entertain  an  emperor  at  a  feast  was  to  encounter 
almost  certain  financial  i  uin— one  dish  alone  at  the  ttibio 
of  Heliogabalua  has  been  known  to  cost  abmit  £^^fi90  of 
onr  money ;  no  wonder*  therefate,  that  these  imperial 
feasts  were  lengthened  out  for  boura  tt^tber,  and  that 
every  artifice,  often  revolting  in  the  extreme,  waa  used  to 
prolong  the  pleasure  of  eating,  or  that  Philoxenus  should 
have  wished  ihnt  he  had  the  throat  of  a  crane  with  a 
delicate  palat-   i.'l  tl;  -  way  down. 

Hardly  le-s  i  xLi  .1 .  agant  were  the  dininp;  propensities  of 
ouroun  forefathers,  who  in  every  way  copied  tooclosely  the 
luxurious  habits  of  their  Roman  conquerors.  In  fart  no 
circumstance,  as  Mr.  W'ri^ht  observ  es,  is  more  remarkable 
in  ancient  history  than  the  readiness  with  which  the  people 
who  came  under  the  sway  and  influence  of  Rome,  aban- 
doned their  nationality,  and  followed  the  luxurious  habits 
of  their  rulers.  Even  so  late  as  the  time  of  Holinshed, 
the  famous  chronicler  of  the  sixteeenth  century,  the 
manners  of  the  English  were  the  subjei5t  of  severe  com- 
ment; for  be  telle  ua  that  in  number  of  dishes  and 
changes  of  meat,  the  nobility  of  England  (whose  cooks  are 
for  the  m  o3t  par  t  musical-heided  Frenchmen  and  foieignefa) 
do  most  exceed;  stth  there  is  no  day  in  manner  that 
paiiseth  t>\  c:  their  heads,  wherein  they  have  not  only  beef, 
mutton,  veal,  l.im'i,  kid,  pork,  cony,  capon,  pig,  or  so  many 
of  thi?i,i  a>  the  season  yieldelli.  but  also  some  portion  of  the 
red  and  ('allow  deer,  beside  ijreat  variety  offish  and  wiid 
fowl,  and  tb.eri'to  sundry  i-ther  delicate*,  wherein  the 
sweet  hand  of  the  se.ifarini;  l'or!in;^aK-  is  not  w.-inting  ;  so 
that  for  a  man  10  cime  with  one  of  them,  and  tti  t.istc  of 
every  dish  that  standeih  before  him,  is  rather  to  yield 
unto  a  conspiracy  with  a  great  deal  uf  meat  for  the  speedy 
suppression  of  natural  health,  than  the  use  of  a  necessaiy 
meal  to  satisfy  himself  with  a  competent  repast  to  SUBtam 
his  body  withal."  He  adds,  too,  '■  that  gentlemen  and 
merchant*  keep  much  about  the  same  rate ;  and  when 
tbqr  make  their  ordinat]^  or  volnntaiy  feasts,  it  it  a  world 
to  see  what  great  provision  is  made  of  all  manner  of 
delicate  meats  from  every  quarter  of  the  coontr}-,  wherein, 
beside  that,  they  are  often  comparable  herein  to  the 
nobil-.ty  of  the  land  ;  so  that  they  will  seldom  rc-i:.ir,l  .iiiy- 
thini::  that  the  butcher  usu.^.lly  killeth,  but  reject  tlic  tame 
as  not  worthy  to  come  in  place.  In  such  ca  es,  .'Jso, 
^:;f!:ftVs  of  nil  colours,  mixed  with  a  v.uiet\-  -.n  tlie  repre- 
sentation of  sundry  flowers,  herbs,  tiees,  kirnis  of  beasts, 
fish,  fowls,  and  fruits  ;  and  thereunto  march-pane,  wrought 
with  no  small  curiosity,  tarts  of  divers  hues  and  sundry 
denominations;  conser\cs  of  old  fruits,  foreign  and  home- 
bred ;  suckets,  codiniacs,  marmaladefl»SUgarbread,  ginger- 
bread, florentincs,  wild-fowl,  venison  of  all  sorts,  and 
sundry  outlandish  confedlions,  altogether  seasoned  with 
sugar,  besides  infinite  devices,  oot  possible  for  me  to 
remember.** 

The  learned  Caius.  also,  in  his  "Coanselll  a^pUost  tbe 
Sweat"  of  the  same  century  (1552)  comments  in  severe 

terms  on  the  (gluttony  of  his  time,  saying  that  the  reason 
why  the  disease  attacks  tlie  I.nfjlish  more  than  others  is, 
that  they  have  "  so  mochc  sweatini^  stufTe,  so  many  euille 
humourcs  laid  up  in  store,  fro  this  displeasante,  feareful, 
and  pestilent  disease,  cause  of  their  euille  diet,  whiche 
destroy  more  meatet  and  diynckes  withoute  al  ordre,  con- 
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vcniet  time,  reason,  or  necessite,  the  cither  Scotlandc,  or 
al  othi  r  countries  under  the  sunnc." 

Gradually,  too,  as  the  dinner  got  to  be  later  in  the  day> 
Mid  nAcheil  noontime,  there  was  necessity  for  n  light 
early  meal,  or  breakfaste,  as  it  was  called ;  and  aa  the 
dinner  became  later  and  later  still.  A  fourth  meal  was 
added— the  lunch  or  lancheon,  which  literfdly  meant  a 
alicaof  bread.  In  proceiaof  time,  also,  with  the  introduaibn 
of  lea  and  coffee  into  England,  there  came  a  fifth  meal ; 
but  all  along  the  dinner  was  the  great  feast  of  the  day  ; 
and  tiiL-  Mile  ill  usin^  it  w.is  prcttv  mm  h  :  Dr.  Kitthencr, 
in  lii^  tinu-,  advised  \)/.,  to  i'M  until  tlu  rr  w.ia  .1  f.ense 
fif  s.iticty.  tlio  stimulus  of  every  ficsli  dish  beiii;;  but  as  a 
whij)  to  tliL-  appetite,  SO  that  the  sense  ot  satiety  nii^ht 
CDiiU!  :iiui  .1  dozen  times.  '■  It  is  produced  in  iis,"  says 
Christopher  North,  "  by  three  platcfuls  of  hotch-potch, 
and  to  the  eyes  of  an  ordinary  observer  our  dinner  would 
•eem  to  be  at  an  end  ;  but  no — RtriAly  speaking,  it  is  just 
eaiocto  begin.  About  an  hour  ago  did  we,  standing  on 
the  very  beautiful  bridge  of  Perth,  see  that  identical 
lalmoiit  with  his  back  fin  just  visible  above  the  tranriuccnt 
tide,  airowiflg  up  the  Tay,  bold  aa  a  bridcgraoai,  and 
nothing  doubting  that  he  should  spend  his  honeymaon 
amon^  the  gravel-beds  of  Kinnaird  or  Moulenearn.  or  the 
rocky  sofas  of  the  Tummel.  or  the  green  marble  cmichcs 
of  the  Tilt.  What  has  now  become  iif  the 'eiise  of  satiety? 
John — the  castors! — mustard— vineg,ir  cayenne  — cat>-iip 
— peas  and  jiotatoes,  with  a  very  little  b-,itter  the  biscuit 
called  "  rusk  " — and  the  memory  of  the  hotch-potch  is  as 
that  of  Babylon  the  great."'  Sense  of  ^^atiety,  indeed  I 
— "We  have  seen  it  for  a  moment  existing  on  the  dis- 
appearance of  the  hotch'potch— -dyin^  on  the  appearance 
of  the  Tay  salmon — once  more  noticeable  as  the  last 
plate  of  the  noble  fish  meltedaway— extinguished  suddenly 
Oy  the  vision  of  the  venison— again  felt  for  an  instant» 
and  but  for  an  insunt.  for  a  brace  and  a  half  of  as  line 
noisui  as  ever  expanded  their  voluptooua  bosoma  to  be 
deWMired  by  hungry  love." 

We  smile  at  the  accouius  ^;i\en  of  the  LTnrmr.ndising 
powers  of  the  niitivp";  of  .\rcttc  regions  and  the  savages  of 
Southern  Aftiea,  but  our  own  habits  in  eating  and  drinking 
arc  scarcely  less  preposterous.  Look  at  a  modern  dinner  ; 
befdnning  with  soup,  and  perhaps  a  glass  of  cold  punch ; 
to  Be  followed  by  a  piece  uf  turbot  or  a  slice  of  salmon 
with  lobster>aauce ;  and  while  the  eafut  r<ra<r,the  venison 
.or  South  down,  is  getting  ready,  we  toy  with  aa  oyster 
patd  or  a  bit  ofsweat^bread,  and  mellow  it  with  a  bumper 
of  Madeira.  No  sooner  is  the  venison  or  mutton  disposed 
of,  with  its  never-failing  accompaniments  of  jelly  and 
vegetables,  than  we  set  the  wliote  of  it  in  a  ferment  with 
champat;ne,  and  drown  it  with  huck  or  iiautcrnc.  These 
are  ([uitkly  followed  by  the  wing  and  breast  of  a  partridge, 
or  a  bit  of  pheasant  or  wild  duck  ;  and  when  the  stomach 
is  all  on  fire  w;th  cxeitenient,  we  cool  i;  for  an  instant 
with  a  piece  of  iced  pudding,  and  then  in.inediatcly  lash 
it  into  a  fever  with  undiluted  alcoliol,  in  the  form  of 
cognac  or  a  strong  liqueur ;  after  which  tbcie  comes  a 
BfMionful  or  so  of  jelly  as  aa  emollicnti  a  utond  of  ripe 
Stilton  OS  pat6  de  foie-gras  as  a  digestant^'a  piqnantc 
aalad  to  whet  the  appetite  for  wine,  and  a  glass  of  old 
port  to  persuade  the  stomach,  if  it  can,  into  qitictneis. 
All  these  are  more  leisurely  succeeded  by  the  mensa 
jfri/n</d,  or  dessert,  with  its  ices,  its  preser\o.':,  its  hake- 
meats,  its  fruits,  its  gelifTcs,  todiniais,  and  suckeis,  as 
Holir.shed  would  call  them,  and  its  stron*;  drinks  ;  to  be 
afterwards  muddled  with  codee,  and  complicated  into 
a  rare  mixtoie  with  tea,  floating  with  the  richest  of 
cream. 

Aa  a  inodcit  example  of  this  sort  of  tiling,  and  an  indica- 
tion moreover  of  the  luod  of  novelties  yet  in  store  for  us, 
let  me  read  to  yon  the  rmiiw  of  a  late  dinner  at  the 

Langham,  where  horse-flesh  was  the  principal  viaude.  It 
is  very  appropriately  prefaced  with  a  little  bit  of  French 
1:  1    )phy--«'L«>ri9ai^  SMI<<4««  mnkuUtt  4$Vt^t 

huaiatm" 


A  la   pur^e  de 

I"ilcts  de  soles 


"  Polagis — Coosomm^  de  cheval. 
destrier.  Amontillado. 

"  Poissons — Saumon  A  la  sauce  Arabc. 
k  I'huile  hippophaRique.     i'm  dti  Rhitt. 

"  Itors  d'  (euvri<. —  Terrines  de  fdic  maij^rc  chcv.ilines. 
Sauti^ison.s  dc  cheval  aux  pistathes  syria(|ue!<.    X  rh. 

"  Rtkves — Filet  de  Pegase  rOti  aux  pommes  dc  terre 
k  la  cr^me,  Dinde  aux  chAtaignea.  Aloyau  de  cheval 
fare)  k  la  centaure  aux  choux  de  Bruxelles.  Culotte  de 
cheval  braisee  aux  chevaux-de-frise.    Champagne  ttc. 

"  EntritM^PetiU  fitibt  a  la  mobile  BuOiphale.  Krome- 
skys  A  la  Gladiatenr.  Poulets  ganiit  i  I'hippogriOe. 
Laogucs  de  cheval  it  ia  Troyenne.  Chateau  Ptriytu. 

"  SECOND  SERVICB. 

'*Rols — Canards  sauvages.  Pluviers.  VolHty,  May- 
onnaises de  homard  a  I'huile  Rusinantc.  Pktitspoisi 
la  I-rau>;aisc.    Clioux-tleurs  au  parmesan. 

"  Entrtments — Gel^e  de  pieds  de  cheval  au  marasquia. 
Zephira  saute  k  I'huils  chevaleresque.  Gateau  veterinaiie 
a  la  Ducroia.  FeuiUantinca  am  pommea  dea  Hespetidcs. 
St.  Ptray, 

"  GUK4t-~Cttma  wax  tnattea.  Soibeti  ct»tce«pf^«|<s. 

Liqueurs. 

"Dessert — Vins  de  fins  Bordeaux.    Madere.  Cafe. 
"Bujftt — Cellared  Iwrse-faead.  Baron  of  horse.  Boiled 
withers." 

Even  put  into  plain  English  all  this  would  sound  re- 
markable, and  taken,  a<!  it  is  said  to  have  heen,  without 
shying;  or  j:ibbin;:,  altlioU'^h.  perhap<(  with  a  little  bolting, 
it  must  have  puz/k-d  the  stomach  ;  and,  like  all  our 
modem  dinners,  must  also  have  severely  taxed  its  powers 
in  seleAing  from  the  complicated  mess,  the  right  pro- 

S>orttons  of  fat  and  flesh,  and  farinaceous  matter  required 
or  the  sustenance  of  the  body. 

Nor  is  it  right  to  content  oattdves.  like  savages,  wiA 
a  aingle  meal  a  di^,  as  was  the  custom  of  Dr.  Fofd|yee, 
the  celebrated  proResor  of  chemistry  of  the  last  century. 
Studying  the  habits  of  carnivorous  animals,  and  refleil- 
ing  on  the  principles  of  chemistry*  and  physiolog)-,  he 
catiip  to  the  conclusion  that  man  required  but  one  nif  ;il  -i 
day  for  all  b.is  physiological  wants,  and  for  iTSote  lhar> 
twenty  years  bis  daily  dinner  w  as  fidlov.  s  : — Regularly 
at  fniir  f)'c  lc(ck  of  an  afternoon  he  woultl  present  himself 
at  "  Dolly'-  Chop  House."  and  take  h:s  si-at  .it  tb.e  lablf 
reserved  for  him.  Immediately  on  his  arrival  the  cook 
would  place  a  pound  and  a  half  of  rump-steak  upon  the 
gridiron,  and  while  it  was  cooking  the  dodlor  wonld 
amote  himself  with  some  vich  trifle  as  half  a  broiled 
capon,  or  a  plate  of  fish,  and  a  glass  or  two  of  bran^r— 
his  regular  allowance  being  a  quarter  of  a  fnnt.  Then 
came  the  steak  irith  a  full  aecompaninent  of  bread  tai 
potato,  and  it  was  always  served  with  a  quart  tanlcant  of 
strong  ale.  This  was  followed  by  a  bottle  of  o!d  port; 
and,  when  the  dinner  was  finished,  as  it  invariably  was 
in  an  hour  and  a  b.alf.  he  walked  leisurely  to  his  rooms  in 
Essex  Street  in  the  Strand,  where  he  met  his  class  and 
gave  his  lecture  cn  c l-.erni<;trv. 

Put  these  are  not  habits  of  the  great  bulk  of  mankind, 
and  althoui^h  they  may  have  been  practised  for  a  whiic 
with  impunity,  yet  they  serve  not  as  illustrations  of  what 
ought  to  be  done  in  the  way  of  eating,  but  rather  as 
examples  of  the  wonderfully  accommodatm^  power  of  the 
"Stomach  under  the  most  disadvantageous  circumstances ; 
for  experience  teacbea  ua  that  three  meals  a  day,  of  the 
simplest  quality,  are  best  tuited  for  our  wants— breahfint 
to  supply  the  want  of  long  fasting,  and  to  restore  the 
waste  of  secretion  durtnp  the  night ;  dinner  in  the  middle 
of  the  day  to  sujipou  tl-.i'  system  iturinv;  the  f.^rir-^e  of 
ordinary  labour ;  iaJ  a  Vv^ni  me.il  at  mcbt,  in  t lie  form 
of  tea  or  an  early  supper,  to  carry  on  the  funftionsof 
repair  and  secretion  during  the  ni[^ht.  .\cci ird]nf»  to  Dr. 
rd'.vard  Smith,  the  daily  distribution  of  the  tool  sup- 
posing a  physiological  diet  of  ^,300  grains  of  carbon,  wiA 
300  grains  of  nllfogai  M  be  taten,  would  be  aoasewhat  ia 
Uiis  manner  s-> 
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For  Breakfut 
For  Dinner  .. 
For  Sapper 


Cutoe.  Ntttogen. 

Jt500  70 
1,800  go 
z,ooo  40 


Total  in  ihe  t!.iy  ..     4.310  200 

So  that  about  one  part  should  be  eaten  for  supper,  one 
and  a  half  for  breakfast,  and  about  two  parts  fur  dinner. 

It  is  hardly  necessary  to  say,  that  in  construing 
dietaries,  the  foods  should  be  associated  in  such  awnyaa 
not  to  offend  the  appetite  or  burden  the  digestive  powen ; 
and  tbat  they  should  also  be  varied  from  time  to  time, 
not  merely  in  their  kindi  b«t  abo  in  tlteir  tfeatment,  aa 
in  the  manner  of  cooking  and  flavouring  tbem ;  for  the 
best  descriptions  of  food  will,  if  eaten  in  toe  same  fashion 
day  after  day,  occasion  disgust,  and  be  wasted.  This  is 
often  the  c.isc  in  the  b.uily-^rran^cd  dietaries  nf  work- 
houseii,  and  on  shiii-biiarJ.  ll  w^i  once  hu  with  the 
dietarit::;  of  thu  lir.ghsh  army,  when  the  same  daily 
rations  of  boiled  meat  were  provokinf»ly  served  out  to  the 
men.  while  they  listened  t<>  the  t;inc  of  "  Oli  the  roast- 
beef  of  old  England.''  All  this  is  easily  (iroviiicd  for,  and 
it  is  true  economy  to  do  so,  by  varying  the  food,  the  mode 
of  cooking  it,  the  manner  of  flavouring  it,  and  by  serving 
it,  in  the  case  of  dinner,  with  different  kinds  of  vegetables. 
In  construdling  dietariea,  therefore,  the  main  contidera- 
tiona  are  the  due  supply  of  the  right  proportions  of  nitro- 
genous and  carbonaceoue  matters;  for  when  these  are 
not  adjusted  in  a  proper  manner,  tiie  health  ia  endangered, 
and  the  conttitution  may  be  elowly  uaderminded.  To 
use  the  words  of  Liebig — "  there  is  a  law  of  nature  which 
rei^nlates  these  things,  and  it  is  the  elevated  mission  of 
science  to  bring  this  law  home  to  our  minds ;  it  is  her 
duty  to  show  wl.y  man  and  aniu:als  letjuire  such  ad- 
nuxluie  in  the  constituents  of  their  food  for  the  support 
of  the  vital  functions,  and  what  t!ie  influences  arc  w  hich 
determine,  in  accordar.tre  with  the  natural  law,  chan^jes 
in  the  admixture. 

"The  knowledge  of  the  law  elevates  man  in  regard  to 
an  important  funAion  which  he  possesses  in  common 
with  the  lower  animals,  above  the  level  of  those  beings 
which  are  destitute  of  reasiin,  and  supplies  him,  in  the 
r^ulation  of  those  bodily  wants  which  are  essential  to  his 
existence  and  prosperity,  with  a  protedlion  which  the  lower 
animals  do  not  reqiure,  because  in  tbem  the  commands 
of  the  instinAive  law  are  not  opposed  or  overpowered  by 
the  alltncmcDta  of  seaae.  or  by  a  perverted  and  relisting 

will." 

The  recognition  of  this  law,  and  the  praLiital  applica- 
tion of  it  tu  the  dietaries  of  u  community,  arc  obviiiiisly 
of  j^teat  .advantage,  fur  not  only  would  they  tend  to  in- 
crease the  health  and  strength  of  the  population,  but  they 
would  also  effect  a  Kt'cit  economy  in  tin-  j^eneral  use  of 
food.  That  there  are  difficulties  >;i  the  way  of  such  an 
application  cannot  be  doubted;  in  fadt,  the  natural 
peculiarities  of  individuals,  to  say  nothing  of  the  differ- 
ences of  occupation,  and  the  ever-varying  quality  of  the 
load  itself,  are  enough  to  create  a  doubt  as  to  the  possi- 
bility of  ita  general  appHcatifm  antit  the  progress  of  science 
haa  gone  far  beyond  ita  present  position.  Nevertheless, 
thete  are  certain  wcll-admowledgad  fiu&a  at  oar  disposal 
which  may  safely  sema  M  a  gnide  to  madice. 

The  diseases  which  are  incidental  to  an  abuse  of  the 
lav,  c*n  h.irdly  be  discussed  in  this  place,  but  it  may  be 
said,  in  j^eneral  terms,  that  too  much  or  too  little  of  either 
of  the  main  constituents  of  food  will  soon  be  followed  by 
raarkcd  (leranfjements  of  the  animal  body.  An  excess  of 
respirator)'  food  not  only  promotes  the  ^^rowth  of  fat,  but 
artually  interferes  w:th  tlie  nourishment  of  roti^cil.ir 
tissue.  Those  w  ho  feed  Iarf;ely  on  rice,  on  potatoes,  or 
Other  farinaceous  foods,  or  who  indulge  too  freely  in  matt 
liquors,  have  commonly  a  bloated  appearance,  and  have 
DO  faculty  for  sustained  exertion.  The  brewer's  drayman, 
for  example,  is  a  bad  subjea  for  the  waid  of  a  hospital ; 
aad  attftoogli  lie  aonetimea  looka  atronf  andmncithur, 


yet  in  reality  his  vital  power  fs  rerble.  and  his  tissues  are 
fatty  rather  than  muscular.  The  same  is  often  the  case 
with  animals  in  the  Zoolo^'icai  Gardens,  when  too  lari,'e 
a  quantity  of  res)iiratory  food  has  been  eaten,  and  their 
flesh  has  under^^one  a  kind  of  tatty  <!ei,'cneration. 

On  the  other  hand,  when  the  plastic  elements  of  the 
food  arc  in  excess,  the  system  becomes  excited,  too  much 
blood  is  formed,  and  diseases  of  a  plethoric  character  are 
induced.  Accurdino;  to  Liebig  and  his  followers,  an  excesa 
of  force  is  developed,  which  manifests  itself  in  irritability 
of  temper,  and  in  a  savage  disposition*  How  far  this  may 
bo  concerned  in  the  frequently  nngovemable  condnft  <» 
our  over^fed  coaviAs  may  be  deserving  of  cimsideration. 
A  aadoii  of  animal  feeders,  says  Liebig,1s  always  a  nation 
of  hontera,  lor  the  use  of  a  rich  nitrogenous  diet  demands 
an  expenditure  of  power,  and  a  lar^e  amount  of  physical 
exertion,  and  this  is  seen  in  the  restless  disposition  of  all 
the  carn;\ura  of  our  nien.iLjeries. 

A  deh(.iency  of  food,  however,  is  quickly  follow  ed  by  a 
general  breaking  up  of  the  animal  frame.     Plague,  pesti- 
lence, and  famine  are  .ilways  ass.ociaied  in  the  public 
mind  ;  and  tlie  records  of  e\  ery  country  show  how  closely 
they  arc  related.     The  medical  history  of  Ireland  is  re- 
markable for  illustrations  of  how  much  mischief  may  be 
occasioned  by  a  general  deficiency  of  food.    Always  the 
habitat  of  fever,  it  every  now  and  then  becomes  the  very 
hotb);d  of  its  development.     Let  there  be  but  aamall 
failure  in  the  usual  imperfieA  supply  of  food,  and  tha 
lurking  aecds  of  pestUeaioe  burst  into  fiigbtfui  aftivity. 
The  famine  of  the  preaeot  century  fa  but  a  too  IbrciUa 
tUiMtration  of  this,  for  it  produced  epidemics  which  had 
not  been  witnessed  in  this  generation,  and  it  gave  rise 
to  scenes  of  devastation  and  miserv  which  are  not  sur- 
pa,!jsed  by  the  most  appallint;  of  the  middle  .igc.  The 
principal  form  of  tl.o  scour^-e  was  know  n  as  the  contagious 
famine  fever,  andu  spread,  not  merely  from  end  to  end  <if 
the  country  in  which  it  had  originated,   but,  breakinji 
through  all  boundaries,  it  crossed  the  broad  ocean,  and 
made  itself  painfully  manifest  in  localities  where  it  was 
previously  unknown.    Thousands  fell  under  the  virulence 
of  its  adion,  for  wheresoever  it  came  it  struck  down  a 
seventh  of  the  people,  and  of  those  whom  it  attacked  one 
out  of  nine  perished.    Even  those  who  escaped  the  fatal 
inflncnce  of  it  were  left  the  miserable  viAims  ofacurvy 
and  low  fever.   Another  example,  not  less  striking,  of 
the  terrible  Ganaei|uenoe»  of  what  may  be  trulv  called 
famine,  was  the  condition  of  onr  troops  during  the  early 
part  of  their  sojourn  in  the  Crimea.     With  only  just 
enough  of  food  to  maintain  the  integrity  of  the  system  at 
a  time  of  repose,  and  at  ordinary  temperatures,  they  w  ere 
called  upon  to  make  large  muscular  exerticjtis,  and  to 
sustain  the  warmth  of  the  system  in  the  midst  of  severe 
cold.    What  could  be  expe^^ed  but  that   the  scourges 
which  wait  upon  famine,  as  fe\er,  diarrluea,  dysentery, 
and  scurvy,  should  make  their  appearance  m  great  force, 
and  that  the  soldiers  should  perish  by  thousands.  With 
an  average  strength  of  24,000  men,  the  deaths  fitom  sick- 
ness alone,  in  the  course  of  seven  montha,  were  at  the 
rate  of  thirtv-nine  percent,  and  in  some  cataaU  amooated 
to  seventy-three.    "  Never  before,"  says  Colaad  Tillocll« 
"  is  there  record  of  a  Britiab  army  having  sustained  ao 
frightful  a  loss  in  ao  short  a  time."  Dnringthe  Peninsula 
war,  though  the  troops  occasionally  suffered  much  from 
sickness,  the  loss  from  that  cause  did  not  average  above 
12   per   Cent  for  a  whole  year.     Even  in  the  lU-fated 
expedition  to  Waicheren,  which   tiirew  the  nation  into 
nujutniug,  the  deaths  amounted  to  only  about  lo^  per 
tciu  lor  the  half  year ;  and  here,  in  this  great  city,  w  ith 
all  the  aggrav.itin^  c;rcuM-.s',ances  of  \caiit.  vice,  inhincv, 
ok!  Affc,  nnd  disease,  it  did  not  reach  2  per  cent  during 
the  tune  tliat  our  strong  men  were  dying  by  thousands. 
*•  Annies  have  perished  by  the  sword,  and  have  been 
overwhelmed  by  the  elements,  but  never,  perhaps,"  says 
Colonel  Tulloch,    since  the  hand  of  the  Lord  snuHe  the 
host  of  the  Assyrians,  and  thqr  periihcd  in  a  night,  baa 
aiwh  aloaa  firom  diiaaae  been  racoiMd  aa  on  thiaooGMioBt'* 
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May  the  Wesson  of  SO  gmtt  a  cabitiity  be  wisely  applied  I 

in  the  future. 

The  connc(flion  of  gcur\'y  u  ith  improper  or  in^uffii-icnt 
food  is  a  matter  of  inedical  history,  and  its  prevention  by 
the  t:sc  liL-sii  ve>jetables,  t  pis  inKs-  potatoes,  is  so  well 
known  thai  it  has  often  b<;i'n  the  subject  of  le;^isl,-itii)n. 
Rarely  appearing  in  the  cabin,  where  the  dietary  is  :;ood, 
it  is  a  frequent  visitor  to  the  forecastle;  »o  that  half  the 
men  of  our  sea-^(>in<(  vessels  are  found  to  be  siifforin^; 
from  the  disease  when  they  return  to  port.  As  many, 
indeed,  as  70  per  cent  of  a  ship's  crow  are  not  unfretiuently 
disabled  1^  it;  and  then  is  no  Bayine  huw  many  of  the 
diaaaters  at  aea  arecaaaed  by  the  mabUity  of  the  men  to 
work  the  vessel  in  timet  of  severe  weather.  The  lei^l 
supplementary  allowance  in  emigrant  vessels  of  8  on.  of 
preserved  potato,  3  02s.  of  other  preserved  vegetables 
(carrots,  turnips,  onions,  celen;-.  and  mint),  besides 
pickles,  and  3  ozs.  of  lemon-juice  for  e.ich  person  weekly, 
i»  found  to  be  a  perfe^  prophylactic  of  the  disease,  so 
that  the  one  cs  .«ntial  cause  of  it  is  evidently  a  privation 
of  vegetable  food. 

And  not  less  important  arc  the  morbific  results  of  too 
much  or  too  little  saline  matter  in  thf  food.  I  have 
already  spoken  of  the  salutary  effect  ft  >  rtain  calcareoua 
■alta  in  the  water  we  drink  ;  but  according  to  Dr.  (»rani;e. 
the  presence  of  ma(;nesian  Halts  in  the  water  of  a  district 
may  have  lometbine  to  do  with  the  development  of  those 
remarkable  forma  of  disease  which  are  Icnown  as  goitre 
and  cretiolin.  la  France,  Germany.  England*  Sardinia, 
among  all  elaases  of  people,  of  all  habits,  and  in  every 
variety  of  climate,  those  diseases  are  endemic  where  the 
soil  is  composed  of  magnesian  rock,  and  the  water 
charged  with  magncsian  s.ilts.  IldNv  far  tin- ci-niu-Lbon 
extends  is  a  chcmicu  physu)lo^;caI  problem  that  iias  yet 
to  be  determined.  ' 

(To  b«  coflUnued). 


FOREiGiN  SCIENCE. 

Paris,  N'ov.  4,  1868. 

Lawi  of  D.)ublc  De.-.^mfwiiiiion  — Manjianf'so-mancanic  l-luwridc. — 
l-'ru|Un c  Ko.A ■  M  ;,  1  ; cc  front  .Niirou} (.'ompoundi.  .\t*l>eiiY 
OK  Sciences:  Ntv.  Lomt>inati>'>nk  i>(  Orcine.  -  K»e«rchej  on  the 
Combustion  of  Oil.  -  Ana!y»i»  »( .i  Metcuritc. 

Bkrtiioi.i.et  wishing  to  !?ive  an  explanation  nf  the  l.iw 
bearing  his  name,  st/itc  l  tl,.it  v.  hoti  t'.'.  n  -i.^.!;-.  t'nrnu-r|  of 
diJTerent  acids  and  b.isi  --  ciiLonntcr  i-.n  '1  dtlu-r  it.  tl.t-  s;-.:ne 
suUitiiin.  (Ik-  l-ijuirl  w  ill  contain  als:.)  in  a  Lurt.r'n  j^rupuiiion 
the  two  other  salts  resultini:  frii:r.  I'le  I'.ouhle  ilccum. 
position  of  the  first.  In  the  i.i  u  ni  .j-i  .^..  iii  .",n.i  a  snlt.  or 
a  base  and  a  'alt.  he  stated  in  cffcdt,  that  after  solution, 
the  liquid  shonlrl  tutitain,  besides  the  two  bodies  dissolved, 
the  acid  or  the  base  of  the  salt  in  the  free  state,  as  well 
as  the  salt  resulting  from  double  decomposition.  M. 
Mibay  has  experimented  upon  this  subjed  with  the  aid 
of  an  cndosmometer.  The  vessel  was  circular,  and  the 
adive  surface  a  sheet  of  parchment  paper,  which  vemtiaed 
the  same  for  all  the  trials ;  these  experiments  were  all 

made  at  sensibly  the  same  temperature  +  10'  C. 

In  a  first  experiment,  there  were  placed  in  the  endosmo- 
meter  a  half  litr>-  nf  liquirl,  ».(>iit.i'ni:i  ;  ::no  nlk ilimctric 
degrees  of  sulphuric  acid,  or  10  grammes  of  nionohydrated 
acid,  and  an  equivalent  quantity  of  chloride  of  magnesium, 
which  we  mrtv  niso  represent  by  200  defrrefs  in  equivalent 
sulphuric  ,t(  td.  t  he  endosmometer  \va>  plnoL'd  in  a 
reservoir  containing  r  litre  of  distilled  water,  and  the 
experiment  left  to  itself  for  an  hour.  At  the  end  of  this 
time  the  water  of  exosmose  was  colled^ed  and  submitted 
to  ordinary  analytical  processes.  The  following;  fcsvlts, 
which  are  still  expressed  in  equivalent  degrees,  were 
obtained :— Free  acid,  —  95-00 ;  solphvric  acid.  ^  7  50  ; 
chlorine,  ^  19'tSt  magaosia*  =>  3<6o.  Evidently,  from 
these  figures,  the  water  of  cxotmoie  coataiaed  in  the  (tree 
state  a  portion  of  both  the  acida ;  in  fha.  the  quantity  of 


chlorino  fuund  bfinj;  1915  <U-[;tccb,  and  that  of  ma^^f*'* 
2-6o  only,  this  hijutd  cyntu.ns  at  the  least  ( ig-is  -  2  60=) 
i6'55  '^^ ^''*-'*-'  hydrochloric  acid.  Likewise, with  the  sulpbanc 
atid,  a  minimum  of  (7-'50 -  2-65  -  14-85  decrees. 

The  existence  o;'  tlxso  .icids  in  the  iruu  ilate  in  the 
water  of  exosmose  being  thus  proved,  one  may  conclude  I 
that  these  two  bodies  existed  also  in  the  free  state  in  the 
solution  experimented  upon.    But  the  sulphuric  acid  aad 
the  magnesia  bein^  there  in  equal  equivatenta, it  isevidc&t 
that  if  a  part  of  this  acid  is  in  the  free  state,  an  equivalent 
(juanttty  of  magaesium  should  be  in  the  state  of  chloride.  I 
From  the  presenceof  free  hydrochloric  acid  in  thesolaliaa 
that  of  ao  equivalent  quantity  of  sulphate  of  aiagaoiia 
may  be  inferred.  The  exa^itude  of  Berthollet's  bypotbssis 
is  thus  demonstrated  for  this  case.     The  experiment  1 
described   above  w  .is  repeated,  employing  in  the  wir.e  | 
conditions   200   lif^rtf?  of  hydrochloric    acid  and  200  i 
degrees   of  sulpharc    of  rn.i;;:ii  si.i  ;    in    the   water  cf 
exosmose  the  quanttist;;}  of  liie  components  were  sensibly 
the  same  as  those  obtained  in  the  converse  experiment, 
viz.,  free  acids,  -  24'i5;  sulphuric  acid,  7-40;  chlorine. 
t0-2o  ;  magnesia,  2-45.     Hence  the  state  of  the  salts  in 
solution  may  be  considered  the  same  in  both  cases.  If 
in  the  trial  previously  made,  the  amount  of  sulphate  of  , 
magnesia  remaining  constant,  the  proportion  of  hydro- 
chloric acid  be  augmented,  according  to  Berthellet,  the 
quantity  of  chloride  of  magnesium,  and  consequently  the 
quantity  of  free  sulphuric  acid  should  augment  in  the 
same  aensc.    Hydrochloric  acid  exerting  only  a  feeble 
inilaence  oa  the  diffusive  power  of  sulphuric  acid,  the 
amount  of  sulphuric  acid  in  the  water  of  exosmose  shouU 
increase  progressively.    This  result  has  been  obtained  by 
experiment.    However,  when  the  two  acids  differ  littl* 
in  energy,  a  somewhat  diHerent  case  presents  itself,  la 
rej-'.-ating  the  experiments  with  the  endosmometer  upon 
mixture   of  sulphate  of  soda  and  boracic  acid,  the 
iinimints  of  sodii^rr.  .iiui  sul]'!r.ir;c  ;iluI  in  the  water  of 
exosmose  vveie  fnund  to  be  in  c(j\ii\ aleiit  r,riipnr!ion.  A 
similar  re*»ii!t  \'  : ;  obtained  with  .icctii  .u  ;  !  jin:!  •,•.1;  'late 
of  soda, or  sulphate  of  magnesia.  M.  Mehay  says, that  inthij 
case  it  is  necessary  to  admit  that  chemical  a^ion  docs  not 
tnkf  place,  or  at  least  that  the  quantities  of  borate  or 
avct.ite  formed  are  inappreciable. 

At  one  of  the  Cicent  meetingt  of  the  Academy.  M. 
NickUs  presented  a  memoir  on  '*  Manganoso-manganic 
Fluoride."  When  pure  peroxide  of  manganese  is  treated 
with  hydrofluoric  acid,  as  in  making  flttomanganous  acid, 
the  solution  sometimes  becomes  covered  by  an  abindani 
brown  crystallisation  ;  this  is  more  frequently  produttd 
when  operating  with  a  warm  solution.  M.  Nicklts 
separated  some  of  these  crystals,  which  upon  analysis 
gave  nnmbers  corresponding  with  the  formula, 

MnFl  +  MntFlj  +  loHO. 
Mang.inoso-mangamc  fluoride  is  soluble  la  water,  wbick 
becomes  coloured  brown  ;  it  is  decomposed  by  iBUcb 
water  like  fluomanganites,  giving  rise  to  a  brown  depOHt 
of  oxide  ;  with  the  alk.uinc  cirlxjiiates  it  produces  eflcT' 
vescence,  oxide  of  ni.m^aiiese  being  deposited.  With 
tluoridc  of  potassium,  a  rose  col'iured  pretipitaic  is  !>irmed. 
Like  fluomanganoM«  acid,  it  cdrroJes  sil>er  ;  a^U.tteJ  with 
silver  foil  or  p^wdiT,  tlu-  solution  gradu.^lly  dissol\es  •Jii> 
metal. at  the  same  time  passing  iti  to  tiie  st.ite  of  protu;Uun.«c 
and  becoming  colourless.  Ncvcrtliekss,  the  sn'iution 
always  contains  a  little  manganese,  and  fluoride  of 
potassium  causes  a  precipitate  which  contains  fluorine, 
manganese,  silver,  and  potassium  in  very  variable  pro- 
portions. In  general,  manganoso-manganic  fluoride 
reaAs  like  seaquifluoride  and  perfluoride  of  maogaaetc. 
M.  NickUa  baa  picviooaly  eUted  that  while  MoFI, 
resembles  MnCb  by  itacooipesitiaa,  it  diifcrs  in  propcttiM, 
being  more  stable  than  die  chloride,  and  playing  btm 
the  part  of  an  a^id.  After  this,  to  find  it  unitioigtoMoVl. 
forming  a  tiuo&alt  capable  of  ranking  with 
lln]p4  =  MnO  +  MaaOj, 
ii  not  ■itonidiiag.   Here  ia  then,  uyt  M.  Middto,  • 
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fresh  facl  to  apply  to  the  tendency  already  recognised  by  I 
him  in  the  singular  compounds  of  chloride?,  of  compounds 
being  proporiuKiately  acid  to  the  luwiu-vs  of  the  equiva- 
lent, and  of  iheir  gaining  stability  in  the  same  proportion.  , 
Analogous  results    have    been    obtained  with    iron ;  | 
M.  Nicklt-spromiEes  to  communicate  them  to  the  Academy 
shortly. 

The  only  paper  of  chemical  interatt  communicated  to 
the  Academv  on  September  i4tb  WM**A  Not*  on  a 
PitoceM  for  obtaiiiioK  Pure  Hydrogen  without  Odoar  by 
the  AAloR  of  Chloride  of  Ammonium  on  Zinc,"  from  M. 

Delaurier.  At  the  meeting  on  the  21st,  M.  Tenzsch 
informed  the  Academy  that  he  had  discovered  microscopic 
aquatic  plants  in  certain  rocks  termetl  eruptive  ;  NtM. 
L'Hote  and  St.  Edme  addressed  a  note  on  "  1  he  Genera- 
tion of  Ozone  in  Oxv^cn  and  in  Air  influenced  hy  the 
Eleiftfic  Spark  of  Ccmdens.itioii."  and  M,  Cuniiuaille  a 
note  "On  I'liosphoretted  Hydrof^jcn,  and  oiv  the  error  it 
may  occasion  in  the  Determination  of  Uxygen." 

MM.  L'Hote  and  St.  Edme,  in  connexion  with  the 
application  of  ozonised  air  in  ventilating  large  buildings, 
have  examined  the  charaifter  of  the  Mono  obtained  tn 

Bsing  air  through  Ladd's  condeoaing  apperatne.  They 
t  the  air  leaving  the  appanhw  to  M  mt  hoot  nitrous 
eompotrndi. 

On  the  sSth,  M.  4e  Luynea  commnoicated  a  memoir 
"On  some  New  Combinations  of  Orcine,"  and  MM. 

Scheurer-Kestrter  and  C.  Meuntcr  "  An  Account  of  tht it 

Further  Researches  on  the  Combustion  of  Oil ;"  M.  Pisani 
communicated  *' The  Analysis  of  a  Meteorite  which  fell 
at  Orans  on  the  iit!i  July.  1S68." 

Orcine  combines  diiealy  with  picric  acid  to  form  .•» 
dL-fiiil'.e  coitv.nnind,  \'.'';iich  is  prcp.ircd  in  th.e  lolli i'.'.  iiu; 
manner  Fjcric  acid  is  placed  in  a  porcclam  dish  with  a 
quantity'  of  water  insufficient  to  dissolve  it,  and  the  mix- 
tare  heated  to  ebullition.  The  undissolved  picric  acid 
fbrma  aan  oily  layer  at  the  bottom  of  the  dish.  On  adding 
OfClne  gradually,  each  fragment  is  observed  to  dieiolvc, 
forming  a  red  tint,  at  the  same  time  that  the  proportion 
of  uniitaeolved  picric  acid  diminished.  At  a  certain 
moment  the  quantity  of  orcine  added  it  eafficiendy  great 
for  the  whole  of  the  picric  acid  to  be  dissolved.  P'or 
10  grammes  of  picric  and  100  grammes  of  water,  12  or  14 
grammes  of  crj'stallised  orcine  are  req-jired.  On  cooling;, 
crystal's  resembling  in  tolour  bichromate  of  potash  make 
their  a.ppearance.  The  crystals  are  tirained  quickly  and 
placed,  in  vacuo  ;  they  become  yellov.-  in  dryinfj.  The 
compound  thlt>  cdituined  i';  \  ery  dehquesct-Ot  ;  it  is  soluble 
in  alcohol  andin  ether,  licn/ol  destroys  the  combination. 
Heated  on  platinum,  it  fuses  and  burns  \vith  a  bri^^'lit 
flame.  Analysis  gave  results  corrcspondmg  with  the 
formula^ 

C,aH3fN04),Oa.Ci4HB04  -  CeH.jN^O.g. 
The  compoufM  thwt  containe  equal  equivalents  of  orcine 
and  picfic  add.  aod.may  be  ranged  with  the  produda  that 
picric  acid  forma  with  carbolic  acid  and  certain  hjrdro- 
carbons.  The  aqueout  solution  dyes  silk  in  the  same  way 
as  a  solution  of  picric  acid ;  orcine  might  possibly  serve 
to  f.icilitate  the  solution  of  picric  acid. 

PvroL^'.iUic  aci  I  in  presence  of  picric  acid  and  water 
brhavi-s  similarly  to  orcine;  it  forms  a  compound  crystal- 
lised in  large  plates,  blackening  slightly  in  the  air,  and 
containin;^  picric  acid  and  pyrogallic  acid. 

Orcine  combines  with  nicotine.  When  aqueou<; 
solutions  of  orcine  and  nicotine  are  mixed,  an  oily  matter 
is  precipitated,  which  coUedls  into  slightly  pink  drops. 
This  compound  is  dissolved  in  an  excess  of  nicotine. 
Pyrogallic  acid  gives,  under  the  same  circumstances,  an 
oily  produdt  gradually  browning  in  the  air.  M.  Wurtz 
has  shown  that  in  ceruin  cases  oxide  of  ethylene  comports 
itself  towards  GMtna  salts  aa  a  base ;  thus  it  displaces 
magnesia  from  chloride  of  magnesiunb  Oxide  of  etayleae 
appears  to  combine  with  ofdne,  like  organic  hates.  On 
intro  '  ;  r  a  piece  of  solid  orcine,  previously  fused,  under 
a  bell  jar  lull  of  gaseous  oxide  of  ethylene,  the  orcine 
IP^daslly  Uqiiafict,  atthe  aaiiiottmetbegM  it  abniidanitly 


absorbed  ;  I  f^ramine  of  orcine  absorbs  more  than  400  c.c: 
of  ox:de  of  etlivlene  at  ordinary  temperature  and  pressure, 
liv  contact  \v;th  solid  potash  the  gas  is  set  at  liberty, 
ihe  aqueous  solution  of  orcine  dissolves  rosaDtlitie, 
becoming  of  the  intense  colour  of  an  alcoholic  or  acid 
solution.  Finally  orcine  seems  to  combine  with  chloride 
of  sodium. 

M.  Pisani  in  his  analysis  of  the  meteorite  which  fell  on 
July  iith,  tSdS,  .It  Ornans  (Doubs),  after  the  complete 
analysis  gfvct  the  following  numbers  for  the  proximate 
coostitnents  :^peridote.  7510,  nnattackable  aitieata* 
15-26,  nickeliferous  iron,  1-85,  magnetic  pyrites  fFCySl^v 
6'8i,  and  chromiferous  iron,  0*4.  He  remarks  that  the 
proportion  of  peridote  in  this  mcttoritB  It  much  larger 
than  in  any  other  known. 


CORRESPONDEI>iCi:;. 


ARTIFICIAL  MANURE. 

To  ih*  BiUtor  of  tht  CktHdeat  Ntws. 

Sir, — Although  I  pcrfe<flly  agree  with  Mr.  Little  as  to 
the  necessity  of  doing  something  to  put  a  stop  to  the  large 
number  of  •'  quack  "  fertihsers  now  delu;;in.;  the  market, 
I  must  take  exception  to  the  \\  ay  ;n  \\  hu  h  he  seeks  to 
carry  his  point.  My  ciiunsel  to  him  would  he  the  same 
as  Dr.  Abernethy's  (when  s<,unded  hv  a  .''nend  fur  a  gratis 
opinion) —'•  Go,  sir,  and  take  arUice."  It  ai^ears  to  me, 
that  to  combine  as  a  sort  of  co-operative  society — ist,  to 
(tbtain  a  given  manure  at  a  cheap  rate  ;  and  2nd,  to  get  an 
opinion,  or  rather  series  of  opinions,  from  our  eminent 
men,  by  inaugurating  a  controversy  on  manures,  into 
which  many  of  our  chemists  will  plunge  eagerly— is  not 
the  most  likely  course  to  be  of  any  uttin^ate  service, 
although  it  m»r  be  a  cheap  one  in  the  meantime. 
If  the  tarmen  01^ t  county,  or  division  of  a  county,  would 
comUnei  and  pay  a  retainer  to  ajnoperly  educated  chemist, 
who  would  in  return  agree  to  reside  amongst  them,  and 
give  hh,  ser\  ices  at  sonic  nominal  fixed  scale  of  ("ees.  what 
an  incalculable  advantage;  it  would  be  to  them.  A  fanner 
\vo\ild  then  h'-  free  to  purchase-  aii\'  suitable  manure  for 
I  bis  cropii  in  the  cheapest  niaikct,  and,  by  simply  sending 
;  his  samples  to  the  Society's  Laboratory,  he  would  at  once 
•  he  advised  what  to  use  and  what  to  shsin.  This  would 
soon  dri\e  the  "quacks"  fintn  tlie  field,  uliile  the  ordinary 
cti:r.petition  amoug  maniifactuiers,  would  keep  the  prices 
down  by  the  usual  rule  of  iVee  trade. 

1  hold,  therefore,  that  the  true  panaetn  is  the  appoint- 
ment of  a  qualified  chemist  by  every  Chamber  of  Agri- 
culture throughout  Britain,  and  that  thereafter  aoDarmer 
should  buy  any  artificial  manure,  except  under  his  advice, 
dednced  irom  adkual  analvsit  of  the  lampte  handed  in 
the  trader,  and  eoofinncd  by  another  analysis  of  a  fair 
sample  of  the  bulk  delivered.  In  such  a  laboratoiy 
provision  might  also  be  made  for  the  instruction  of  sons 
of  members  in.the  elements  of  agricultural  chemistry  while 
to  that  branch  of  science  itself,  an  impetus  would  be  given 
by  increasing  tlie  number  of  paying  aiipointments,  and  so 
inducing  many  clever  young  men  to  study  chemistry,  who 
aie  at  present  kept  out  of  our  profession  by  their  poverty, 
and  by  the  almost  utter  hopelessness  of  living  by  it  in  after 
life.  I  trust,  therefore,  in  conclusion,  that  the  chemists 
of  England  will  not,  in  justice  to  themselves,  be  induced 
to  cuter  upon  the  discussion  sought  to  be  inaugurated 
until  it  is  started,  not  by  the  farmers,  but  by  tlie  chemists 
themselves  who  have  been  appointed  as  above  proposed, 
I  should  have  liked  to  have  said  something  on  thdr 
"  superphosphate  "  ideas,  but,  as  that  would  be  to  enter 
upon  the  very  discussion  I  deprecate,  I  must  reserve  my 
remarks  for  a  better  occasion. — I  am,  &c., 

joVIT  MVTBS. 

New  Kennington  Institute, 
lloveaiiber  a,  iMB^ 


Digitized  by  Google 


226 


Failure  of  Photographittg  the  Eclipse  in  India. 


\    N<vr.  6. 1868. 


MISCELLANEOUS.  | 

I4ebi|'8  EstwA  of  Meat.->A  paragraph  liavini; 
wgifiwAvk  Otu4  a  We€ltt  containing  impnution*  upon 
Ltebt^s  extrad  of  meat  as  an  article  of  food,  the  followin;; 

ex(il.i;:.i'.nrv  lelter.  addressed  to  the- cJiiorof  On<«  a  Wcck, 
hu.s  bccti  lorwarded  to  us  (or  insertion  : — • 

"  Sir, — Your  last  number,  dated  31st  Oelober,  refers  to 
a'sertions  of  a  Dr.  Kemnierich  that  Liebig  a  extract  of 
nic.it  ACi%,  in  large  doses,  as  a  poison.  You  are  probably 
nut  aware  that  extraift  of  meat  is,  in  fa£t,  nothing  but 
Bolid  beef  tea,  from  whiclithe  water  has  been  evaporated, 
free  of  fat  and  gelatine ;  and  that  the  cxtrad  has  been 
used  both  for  medical  and  household  purposes  for  years 
post,  with  Ruch  increasing  success  that  the  main  difficulty 
of  dcnieis  generally  has  been  to  find  an  adequate  stipply 
for  the  rapidly  augmenting  demand.  The  medical  pro- 
fession, eminent  scientific  authorities,  and  Government 
Commissions  have  reported  very  f.i'.i  !■  on  i  \:r.!.[  i  f 
meat  as  an  article  of  food,  and  ti  t 'i-  li.-.s  never  I'cca  a 
sinule  instance  of  its  use  having  pri'luti- 1  any  injurious 
effcCl.  It  is  manifest  that  the  insinuation  that  the  cxirac^l 
is  poisonous  in  any  way  is  perfectly  absurd. — anit  Sir, 
your  obedient  servant,  Cji  as.  Kottsr.  Secretary." 

Pailure  of  Photographing  the  Bctlpse  in  India.— 
It  is  a  matter  for  deep  re;;rct  and  mortification  that  the 
photographic  part  of  the  operations  of  the  expedition  sent 
out  from  Kngland  to  India  to  observe  the  late  solar  ecl'pse 
was  a  comparative  failure.    Some  weeks  ago  the  members 
of  the  Ki'}  .il  .Xstruiiymical  Society  received  copu  s  uf  a 
li-ttirr  st  nt  by  Majur  Tersnant  to  the  Astronoracr-Koyal, 
fL-i-ordiiii^  t;ic  rrsu'ts  ithtainiul  ;it  (i i:ti toor  on  the  l8th  of 
August.    The  photoj»raphic  portion  of  the  report  was  so 
unsatisfaAoiy,  or  even  humiliating,  that  we  felt  little 
inclination  to  poblisb  it.     An  cxtrad  secured  from  a 
second  letter,  Mtbough  recording  that  the  results  were 
better  than  were  at  first  believed,  does  not  serve  to 
redeem  the  operations  from  the  stigma  of  comparative 
failure.    Our  first  Impulse,  on  ntading  such  a  statement 
as  the  result  of  such  an  expedition  on  such  an  occasion, 
v\  as  ti)  repe.it  tl.e  famous  sentence  of  Ru  ;l.::i,  "  This  is 
Hut  l>,;hire,  but  disaster  !"     Compared  will;  the  results 
obt.iincd  by  Mr.  Warren  dc  I.1  Kuc  in  Sp.iin,  in  iS6o; 
compared  with  those  seciiTL-d  hv  the  CiLTnian  expedition, 
and  recorded  in  our  p.i;,''.'s  by  Dr.  \'i)i;el.  sulIi  .th  issue  as 
the  above  is  most  humihating.    The  piates  were  under- 
exposed, and  covered  with  spots,  we  arc  told,  as  though 
the  possibility  of  guarding  against  such  contingencies  was 
a  tning  undreamt  of.    In  a  subsequent  letter  to  Mr. 
Watteo  de  la  Rue,  Miyor  Tenoant  it  mere  hopcfult  and 
better  satisfied  with  the  results  obtained.   The  result  of 
the  under-exposure,  it  is  here  suggested,  was  less  injurious 
than  was  at  first  suspected;  but  the  multitude  of  spots, 
from  the  nitrate  of  silver  becoming  "concentrated,"  of 
course   nothing  can  rcinuve.  and  their  presence  must 
seriously  inti-ru-re  with  the  v.ilui-  d  tlie  j  hoto.'.i.iphic 
record  nf  the  eclipse.    This  expedition  was  sent  out  by 
the  Koj  al  Society,  aided  by  Government,  and  we  fear  very 
much  that  it  i-^  tn  the  .nid  of  the  latter  much  of  the  failure 
may  be  attribuied.    It     probable,  in  fad,  that  it  is  due 
10  red  tape.    A  »taff  of  men  piDvided  by  Covenment 
might  or  might  not  be  fitted  In  all  respeds  for  the  work ; 
but  if  the  men  "  told  off"  for  the  duty  knew  nothing  of 
photography,  it  would  be  against  all  precedent  to  import 
a  photographer  frotn  uiiuiIiL-r  dc|i.irlnu  iu.     If  the  ii;en 
were  seleCltil  fruni  llic  Lngiiiceiv,  .uid  they  were  nut 
f.^rniliar  with  ph(i;o;,'rnpliic  operaticms,  it  would  he  quite 
jn.idnussible  to  iiituji'uce  amoufjst  ihcin  men  fiiiin  l>a\  i  the 
Artillery,  \\'liov\cre  skilled  photujjrapliers.    It  is  prob.ible, 
from  what  we  can  learn,  that  to  a  cause  of  this  kind  the 
failute  in  result  was  due.  Be  this  as  it  may,  however,  it 
appears  tolerably  cle.ir  that  no  experienced  photographer 
formed  pan  uf  the  expedition  stad,  or  we  should  aot  lave 
beard  of  such  puerile  difficulties  as  spots  from  coneeittra- 
tiooiof  the  tilver  Mittlioo.  The  photographic  opetatiom  of 


the  Gennas  expeditloo,  were  admirable  in  their  sjrBicmstlF 

previ^on.  Possible  forms  of  failure  were  anticipated  sad 

carefully  provided  .ns.iinst.    The  condition  of  the  various 
chemicals  ^.  as.  i:,ireti:lly  te>teii,  and  the  relative  working 
conditions    ol  v  .irions  t  ollodions  .isc(-rt:;;iied  iin  !cr  the 
precise  circumstances  tn  which  tlu-y  v.crjld  be  iccjuircd. 
Preliminary  exposures  were  tried  (in  the  spot.     In  short, 
everything  was  so  well  rehearsed,  arid  every  one  so  care- 
fully told  off  to  his  duty,  that  failure  from  preventiMe 
causes  was  scarcely  possible.     If  thi^  expedition  uere 
distinguished  by  an^'thing  of  military  routine,  it  w  as  1::  tlic 
efficient  drill  b}r  which  tlMy  prepared  themsclvu  for  a&oal 
operations;  whilst  the  one  nthtaiy  element  which  eras 
missing  in  the  expedition  in  India  was  this  eflWUve  diilL 
We  have  in  this  country  several  photographers  of  bigli 
repute  and  great  pracllL al  sliill  w  lio  li.ivo  h.id  expi-ricnc* 
in  Eastern  photograpliy,  .isid  \\  ho  h.avt  succeeded  .mad  the 
gravest  diiti unities.  We  refer  to  such  men  as  Ijidford. and 
Frith,  and  Uoode.    Surely  it  would  have  be[.-n  possible  to 
have  secured  the  scrvtLes   of  9ome  of  these  or  otbtr 
experienced  photographers  to  whom  the  purely  photo- 
graphic operations  should  have  been  confided,  and  wbo 
would    have    certainly    secured    immunity   bom  the 
disasters   attending  concentrated   silver  aoiUtioDS,  and 
probably  also  from  the  risk  of  under-eiqpoeuic.«'rAi 
Pholographh  Nnn, 


PATENTS. 

CtmaisAlestcd  bjr  Mr.  Vaooman,  F.C.S.,  Patent  Afsat,  54. Clsscoi 

I.Jlnr.W  C. 


GRANTS  OF  PR0VIS10N.\I,  I'KOTEC  i  ION  FOR  SIX 
MONTHS. 

2950.  R.  OxUnd,  Plymouth,  DcvoMbire,  Md'j.  HockisSt  J*^ 
Redruth.  Cornwalt.  "  Improvc.-ncnii  in  CSlcisisc and  momuii— 
Petition  recorded  September  i}.  iSGS. 

5tl»  T.  Man,  HcMiuni,  Darham,  and  C  TtMnnion,  MsnwHali, 
Durham.  "ImpnivtiiMntS'tn  eB]eiiiiBi>  om,  minirata,  moA  athar  Mk- 
st^ncrs,  and  in  furnicrs  (hrr<rf'<r."— Oftobcr  id,  tSiSS. 

jifc-  K.  r'-.c','-,  S.i.in  .L.i,  ■' Improvemci  -i  :n  t.He  separaticii  M 
copper  and  other  metals  horn  lilvcr  and  gold,  th«  same  beiag  appli- 
cable (OfHharmataUmgicsl  operationa.'' 

W.  E.Ncwten.Chancary  LsDt,"  Improvements  in  the  miiii- 
fneture  of  syrup  anJ  sugar."— A  COmmunkatMa  from  .V.  Pijeoo, 
Brrxiklyn.  New  York.  U.S.A.-Oftober  16.1868. 

3203.  Q.  Chapman,  GlasMW.  N.B.,  **  Imeravcmcats  in  ticatiac 
arn  jiga  ia  oidsT  to  OMia  vabahls  pceduAs  tatrsfwes."  Ottohsr 
iStiS. 

INVENTION  PROTF.CTF.D  DY  THE  DEPOSIT  OF  A 

COMPLETE  SPECIFICATION. 

3337.  A.  B.  Bcrard,  Avenue  Monlaif^c,  Paris,  "  Imprnvcmcn!^  ii 
the  proccasca  and  apparatuses  hr  converting  cast-iion  inta  Mtd.'— 
PWUtion  reoonlOti  October  23,  im. 

NOTICES   TO   PKOCi  rn. 

104.:.  E.  Mucklow,  Bury,  "  I'-ili^n;-  rttu  i  tanning  nuUan  fw 
dyeing  pgr?n»e»."— Petition  rrcorJsJ  June  2',.  iSt*. 

W67.  J.  Bakks.  Il<t;h  Holbom,  MiddteMx.aad  P.  Brahy.  CaMlur 
well,  Surrey,  "  Improvement*  in  Jhe  extricarkifi  and  condenutina  rf 
ammoniii,  anJ  in  the  manuf;i^; "r?  i>f  ammcaiac?,!  •si;''  "   Jcr.f  r- 

21S7.  A.  P.  Price,  Lincoln's  Inn  Fields,  Middlesex,  "  improvtnesti 
in  the  treatment  of  phosphalca  of  lime,  and  in  obtainini;  prodaAs 
therefrom."— A  communication  from  R.  Pelouze  and  L.  Uusart,  Paris. 

-July  7,  I8fc8. 

it^.  J.  H.  Johnson,  Lincoln's  Inn  Piclda,  Middlesex,  "  Irepnii**- 
menis  in  the  prp'Jiutftion  ef  a  red  cnliintinc  matter." — A  com~BD-i- 
lion  from  \.  Clave!,  Haslc.  Svwt -'ji ..md,  -July  li,  jS'Jt. 

ij6a.  t.  D.  AUcI,  .Suuthainjtuii  ISaililinKS,  Chancery  Lar^- 
"  Improvements  in  convcrtinK  cast-iron  into  w-rcnicht-iron.  acd 
in  uniting  oxides  and  fluxes  with  molten  cast-iron."— A  communio- 
tion  from  T.  i>,  Blair,  PiUabnrga  Pcno.,  U,&A.— SsptaoUa  ^ 


TO  CORRESPONDENTS. 

Cotnmunicalion^  fut\f  htm  tcaived  from  Dr.  Riihrin;  Dr.  Ortaad 
(with  enclosure) ,  I'r  Mr-.prjM:  H.  Kynailon;  \V.  S.  Colman ;  W. 
Little  ;  H.  A.  Almond  ;  \V.  I  hnmpsan  :  V .  Harvey  {with  enclc-sum  ; 
W.  Robertson  ;  J.  Morewoo*'.  iwi;h  cn^lof-uit  ,  Dr.  R.  Ang^^  '  '•^ 
F.R.S. ;  W.  Baxter;  C.  A.  Cameron;  Mawson  and  Swaa^  Brooke, 
Slmnvn.  and  Spiller;  fi.  F«  Potter;  A.  C  Hsdlsal  sa4C«.;  •>< 
J.MsdalNyc  aadCo. 


Digitized  by  Google 


N«*ki3,ia6t.  ( 


The  Recent  Eclipse  of  the  Sidl 


227 


THE  CHEMICAL  HEWS. 

Vol.  XVIII.    No.  467. 


THE 


SPECTRUM  OBSERVATIONS 
COMMBCTBB  WITH 

RBCENT  ECLIPSE  OF  THE  SUN. 


The  French  Minister  of  Public  Instrudion  has  received 
the  following  report  from  .M.  G.  K.v>  1. 1 ,  who  examined  the 
protubeianom  apedioscopicalty  during  the  total  eclipse  of 
the  sua  of  AngoM  iSttt,  1868,  on  the  peniuuU  of 
Malacca :— 

**  The  apparatus  which  I  used  at  Wah-Tonne  for  the 
optical  esaminatton  of  the  light  of  the  protubenuces, 
conritted  of  a  telescope  Vrith  a  eilvered  glass  mirror 
ao  centimetres  in  diameter,  mounted  equatorially  for  the 
latitude  of  the  station,  and  of  a  diredl  vision  spc(^roscopc. 
The  latter  instrument,  formed  of  three  very  dispcrsinf; 
prisms,  was  arr.injjed  of  shun  length  and  to  give  much  light. 

"  Sf'ictrur.i  :hc  //ar/ii.— The  slit  of  the  spectroscope 
having  been  arranged  so  as  to  cut  at  right  ani;lcs  the 
iaiage  of  the  narrow  luminous  arc  which  would  remain 
■ome  leconds  before  total  obscurity,  I  firut  examined 
the  light  fitOB)  the  extremity  of  the  horns.  On  the  ground 
of  a  tpeftrum  with  very  tbarp  black  lines  formed  by  the 
diSttiea  atmotpheric  li^t,watMcn  a  much  more  luminous 
band,  which  was  the  spe<9tnnn  of  the  light  emitted  by  the 
extremity  of  the  hom.  Whatever  was  the  width  of  this 
part,  :unh!n  :  particular  could  be  noticed  in  it;  the  rays 
had  an  .Tjipearance  in  rcspeet  to  width  and  intensity 
identical  with  those  of  the  ordinary  sol.ir  spectrum.  The 
obser\'ation  of  the  horns  was  interrupted  pi<me  seconds 
before  totality,  in  order  to  rc;'.".u\c  ihe  diaphra:;ms  from 
the  telescope,  to  slijjhtly  open  the  slit  of  the  spLitroscopc, 
and  thus  be  prepared  to  examine  the  protuberances. 

S^ctrum  of  tht  Protubtranca. — At  the  instant  of  total 
dliacarity,  the  slit  of  the  speSroscope  having  been  brought 
OB  to  the  image  of  the  long  protuberance,  which  became 
visibteonthe  eaatem  edge  of  tlie  sun,  I  immediately  saw  a 
series  of  nine  brilliant  tinea,  which,  by  their  arrangement 
in  the  field,  their  relative  distance,  their  colour,  and  their 
i;rneral  cffed  as a whole, appeared  to  be  related  to  the  prin- 
(.11  al  lines  of  the  solar  speflrum — n,  d,  e,  b,  an  unknown 
line,  r,  and  two  lines  of  the  group,  g.  These  lines 
possessed  great  brilliancy,  and  appeared  strongly  relieved 
from  the  ashy  grey  very  pale  ground. 

"The  protuberances  are  therefore  jets  of  incandescent 
gaseous  matter,  the  flames  of  a  chemical  phenomenon  of 
extreme  ener^.  It  may  also  be  remarked  that  the  light 
of  the  corona  IS  very  faint  in  comparison  with  that  of  the 
protuberances ;  for  whilst  the  light  of  the  latter  gave  |a 
very  vivid  speArum,  the  corona,  in  spite  of  the  rather 
la^  opening  of  the  slit,  did  not  give  any  appreciably 
coloured  speAnim. 


During  the  preceding  observations,  the  slit  of  the  spec- 
lioscopc  was  parallel  to  the  printtp.il  'ciii'tl:  of  the  pro- 
tuberance. 1  hus  the  luminous  lines  wtie  seen  in  the 
apparatus  ol  a  lL-nt.:tl'.  in  proportion  to  the  hei-;lu  of  the 
protuberance;  the  slit  havinf^  been  turned  qo''  round,  the 
rays  appeared  reduced  to  the  .tppc.irance  of  brilliant  points 
conespooding  to  the  alight  width  of  the  luminous  horn ; 
}io  flnor  of  o^iemitieM  ia  thetefove  posiibb,  and  the 


brilliant  lines  atftually  represent  the  spearum  of  the  ligh 
of  the  protuberances. 

"  The  speAroscope  being  in  the  first  position  (the  slit 
parallel  to  the  length  of  the  protuberance)  the  very 
brilliant  lines  corresponding  to  d,  e,  and  k,  were  proIonr;ed 
beyond  the  mean  length,  by  a  very  feeble  luminous  tract, 
the  <:pe<:'trvim  presenting  the  .ippc.irance  given  in  the 
accompanying  ilrauing.  A  certain  portion  of  the  incan- 
descent gaseous  light  which  forms  the  protuberances 
therefore  spreads  into  the  solar  atmosphere  beyond  the 
limits  which  the  ejre  in  general  asaigna  lo  these  expan- 
sions. 

"  The  examination  of  this  first  protuberance  being 
finished,  I  dire^ed  the  slit  on  to  the  large  luminoua  region 
which  was  at  the  west  of  the  sun.  This  time,  alw,  the 
speAmm  was  seen  to  consist  of  brilliaat  lines  arranged  as 
in  the  first  case,  mth  the  exception  of  there  being  only  . 
one  violet  line.  Therefore  all  the  pcotabetances  do  not 
appear  to  emit  identical  light." 

On  the  24th  ofOdober,  the  Minister  of  Public  Instruc- 
tion received  the  following  letter,  addressed  to  him  by 
M.  Janssen,  who  was  commissioned  to  immimi  the  phe- 
nomena of  the  eclipse  : — 

"  Cocanada,  September  19,  iM. 
"  Sir, — I  have  this  moment  come  from  Uuntour,  in  the 
interior,  where  I  observed  with  a  fine  sky  the  great 
eclipse  of  the  iSth  of  August.   A  messenger  starting  for 
Bombay,  I  take  the  opportunity  of  sending  quickly  to  you 
my  views,  icserving  a  more  detailed  account  for  the  next 
steamer.   The  hospitality  of  the  English  has  been  worthy 
of  its  reputation.    I^ord  Napier  had  me  taken  from  Madras 
to  Masulipatam  in  a  steam-boat  belonging  to  the  slate  ; 
another  steam  boat  has  been  placed  at  my  disposal  in  the 
Godavery,  and  a  suh-collcCtor,  Mr.  (iraham.was  attached 
to  my  mission  to  remove  all  tl;e  difhculties  which  1  might 
encounter  in  the  interior,  chietly  on  account  of  the  quantity 
Mi'  liiL;;%->_:r  wliich  will  follow  me.    The  station  of  Uuntoor 
IS  undoubtedly  most  favourable :  the  sky  was  beautiful, 
especially  durmg  the  totality,  and  my  powerful  telescopes, 
of  nearly  three  metres  of  focus,  have  enabled  me  to  malm 
an  analytical  study  of  all  the  phenomena  of  the  eclipse. 
Immediately  after  the  totality  two  magnificent  pro- 
tuberances made  their  appearance ;  one  of  them  of  more 
than  ;!i;Lr"  minutes  in  height  shone  with  a  splendour 
whi..h  It  IS  diilicult  to  imagine.    An  analysis  of  its  light 
showed  me  diredlly  that  it  was  formed  by  an  immense 
column  of  incandescent  gas,  principally  composed  of 
hvtlrin^en.    The  .in.ilysis  of  the  regions  surrounding  the 
sun  where  M.  Kirchhoff  places  the  solar  atmosphere  has 
not  given  me  results  conformable  to  the  theoiy  prsacribed 
by  this  illustrious  physicist.   These  results,  it  appears  to 
me,  should  lead  to  a  knowledge  uf  the  real  constitution  of 
the  solar  speOnim.  But  the  most  important  tesuH  of 
these  observations  is  the  discovery  of  a  method  of  which 
the  principle  was  concei\'ed  during  the  eclipse  itself,  and 
which  will  allow  of  the  study  of  protuberances  and  of  the 
regions  surrounding  the  sun  at  all  times,  without  its 
being  necessary  to  have  recourse  to  the  interposition  of 
an  opaque  body  before  the  sun's  disc.    This  method  is 
(•,,,,„  1,,^  "pon  the  spectral  properties  of  the  light  of  the 
pmiuberances — light  w  hich  resolves  itself  into 
a  small  number  of  very  luminous  pencils  cor- 
responding to  the  obscure  rays  of  the  solar  spec* 
trum.  The  day  after  the  eclipse  the  method  WM 
apidiedwithaaecesa.  I  was  enabled  to  assist  at 
a  new  eclipse,  as  it  were,  which  laalod  throogh- 
out  the  entire  day.  The  old  protoberanees  were 
greatly  modified;  there  remained  scarcely  any 
traces  of  the  great  protuberance,  and  the  distribution  ofthe 
gaseous  matter  was  \  ery  different.     From  this  day  to  the 
4lh  of  September  I  have  constantly  studied  the  sun  from  this 
point  of  \  icw.    I  have  made  pictures  of  the  protuberances, 
which  demonstrate  with  what  rapidity  (often   in  some 
ur.mites)  these  immense  g.iseous  masses  are  broken  up 
and  displaced.   In  conclusion,  during  ibis  period,  which 
)i«Bbeen  Uke  an  cdipee  of  Mveotcsndaya,  I  have  coUafteds 
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istitution  of  the 


great  number  of  fads  on  the  physic  al  i. 
sun. — (Sign  a  1  ]\  n  s  [.  n  . ' " 

In  our  last  number  we  gave  an  extract  from  the  i't.ntu- 
graphic  News,  animadverting  on  the  mismanagcmeni 
which  had  cau<ied  the  English  altemDts  to  photograph  the 
«clipiie  to  be  a  comparative  failiue.  It  it  some conaoiation 
to  nnd  that  the  Gennaa  jAotographic  expedition  was 
eminently  succeiafal«  and  the  fidlowing  graphic  account, 
from  the  pen  of  Dr.  VooKb,  the  photographer  in  chief,  will 
show  how  well  success  was  earned  : — 

"  At  the  day  of  ilic  L-clip';i:  w  c  r;i'e  at  four  o'clotk  in 
the  morning.  It  uas.  ihc  task  ol  the  North  German  ex- 
pedition to  make  a  photographic  vie^v  of  the  vclipsc 
during  its  totality.  For  this  purpose  wc  had  a  long 
telescope  with  a  lens  of  6  inclu  s,  w  tluuu  iJ.:iL'n-iiLt  of 
locus,  and  with  a  focal  distance  of  6  feet.  I  his  lens,  con- 
ntruAed  Inr  Steinheil,  afl'orded  a  solar  image  of  three 
quarters  of  an  inch  in  diameter,  which  was  taken  upon  a 
photographic  plate  by  means  of  an'ordinaiy  sliding  chest 
tat  two  images. 

**  The  totality  ot  the  eclipse  at  Aden  was  shout  thtec 
minutes  long  tin  India  live  minutes) ;  neverthdeWi  ive 
had  chosen  Aden  for  our  station  because  there  were 
alreads  ji''u>i(iL;r.iphic  observers  in  India,  anrl  V'Cc.Tr.s,'  thiu 
totality  appcarc'l  .it  Aden  about  an  hour  larlicr  th.in  1:1 
India.  Therefore  a  idini'ansdn  i^l'  thu  c!itr>.Tirr.t  rL'?ulis 
would  enable  ws  tixk  titie  the  question,  ii  the  protuberances 
appearing  ai  n  tL>t:tl  eclipaeoithe  sun  were  changing  in 
the  course  of  time  or  not. 

Our  task  was  now  to  get  within  these  three  minutes 
as  many  views  of  the  phenomenon  as  possible.  I'or  this 
purpose  we  had  previously  exercised  ourselves  in  the 
employment  of  the  photographic  telescope,  like  artillery- 
men with  their  guns. 

"  Dr.  Fritsche  prepared  the  plates  ir.  the  first  tent.  Dr. 
Zenker  put  the  sliding  chests  into  the  telescope,  Dr.  Thiell 
exposed,  and  I  myself  developed  in  the  second  tent. 

"  We  stated  that  it  was  possible  tn  this  way  to  get  .  ix 
images  (three  plates  of  two  iniagt  s  i  tim  ing  three  minutes. 

"  Wlien  the  decisive  moment  x'-  .  s  f  ist  advancing,  the 
Rkv,  hitherto  covered  with  clouds.  sl.i>  A  some  openings, 
through  which  the  sun,  already  covered  partially  by  the 
moon,  was  to  be  seen.  The  landscape  aruunci  was 
illuminated  by  the  strangest  light,  a  medium  between 
moon  and  sun  light. 

"The  chemical  strength  of  light  was  exceedingly  weak. 
A  proof  plate  gave  a  wholly  exposed  image  of  the  cloud 
after  fifteen  seconds.  I'hc  sun  crescent  SecanM  tmaUer 
and  smaller,  and  the  opening  in  the  clouds  seemed  to  in- 
crease. 

"  The  last  minutes  before  the  totality  (which  began  at 
twcn:\'  iiiinutis  )\ist  --'x  <i  cl<)i.ki  went  rapidly  away.  Dr. 
Frusi  he  nrul  iiiysell  cicpt  liUo  the  tents,  where  wc  re- 


mained. erinsL'quently  wc  have  seen  noti 


the  totalitv. 


Our  work  began ;  we  exposed  the  first  plate  five  and  ten 
seconds,  in  order  to  know  what  was  the  just  tini'-. 

"  Muhammed,  our  black  •cr\'ant,  brought  the  fir^it 
attempt  into  my  tent.  I  poured  the  iron  developer  over 
the  plate,  eager  to  know  what  was  to  come.  At  this 
moment  my  light  was  extinguished.  I  called  for  light, 
but  nobody  heard  me,  as  ail  were  about  their  task.  I 
stretched  my  right  handout  of  the  tent,  holding  Ihe  chest 
in  the  left,  and  happily  caught  a  small  oil  lamp,  which  I 
had  previously  prepared.  And  now  I  saw  the  image  of  | 
the  sun  appearing  on  the  plate.  The  dark  margin  of  the  | 
sun  was  surroutiHrH  hv  a  series  of  peculiar  elev.itions,  the 
otlu-r  M'.if  f,l;r)\vni  a  str.uiijr  hook;  the phenonicmm  l.-iring  | 
exactly  il»e  same  in  both \iews.  My  joy  was  great,  but 
there  was  no  time  for  enjoyment.  I  soon  received  the 
second,  and,  after  another  minute,  thf  Mr<\  pln'i*.  '  The 
sun  is  coming  forth  !•  exclaimed  I>r  /i  r  k- 1.  [  t  ,  totality 
was  over.  All  this  seemed  to  have  been  done  iu  a 
moment. 

"  When  I  developed  the  second  plate  I  perceived  only 
veiy  weak  tnm»  of  an  image.  The  clou^  had  veiled 
the  sun  at  the  very  moment  of  the  exposuie.  The  third 


plat«  gave  brilliant  views,  with  protuberances  at  the 
lo*er  mars'n.  (ilad  to  have  n  ached  somv:ch,wc  washed, 
fixed,  and  varni&lied  the  plates,  and  immediately  took 
some  copies  on  glass,  which  were  to  be  dispatched  to 
Europe  separately." 

On  the  day  of  the  eclipse  Major  Tennant  wrote  bom 
Guntoor  to  the  Astronomer  Royal  as  follows 

"  This  morning  was  very  promising,  and  if  it  had  fol- 
lowed the  course  of  its  preaecessor  we  should  have  had  a 
magnificent  clear  sfcy,  outit  clouded  over  the  east  with 
thin  cumulostrati,  which,  while  hardly  stopping  vision, 
interfere  very  much  with  the  photographic  energy ;  and  the 
result  was  th.ii  every  ncgat-se  was  under-exposed,  andw< 
have  little  more  than  very  dense  marks  shOWlhg  the  pfo- 
tubrranLC:;.  The  six  plates  arranged  for  Were  duly  exposed, 
but  the  heat  so  concentrated  the  nitrate  of  silver  solution 
that,  besides  shoving  but  taint  traces  (jf  any  corona,  they 
are  all  covered  with  spots,  btili  wc  may  make  something 
of  thrtn,  and  will  try. 

"  Captain  Branlili  reports  the  protuberances  tinpolarised, 
and  the  corona  strongly  polarised  everywhere  io  a  plane 
passing  through  the  centre  of  the  sm. 

"  Comptementarily  I  have  to  report  a  coRlinumi*  spec> 
trum  fmni  She  cnft.na,  and  one  of  bright  lines  from  the 
p!iimineni.e  I  ex.imincd.  I  am,  I  believe,  safe  In  saying 
th.it  three  "f  the  linvsin  the  spedrumof  the  protvlberariLcS 
corre":p<in(l  tn  t.,  n.  nnd  *.  I  *aw  a  line  In  tfle  gtecn  neif 
p.  but  I  lidd  Idst  SI)  miieh  time  ir.  finding  the  protuberance 
(owim^  ti)  (he  lindcf  having  changed  its  adjustment  since 
I.Tst  nif;ht(  that  I  lost  it  in  the  sunlight  brforc  measuring 
it.  and  1  believe  I  saw  traces  of  a  line  in  the  blue  near  o, 
but  to  see  them  clearly  involves  a  very  large  change  In  the 
focus  of  the  telescope^  which  was  out  of  the  question  then. 

*'  I  conclude  that  my  result  is  that  the  atmosphere  of 
the  sun  is  mainly  of  non-luminous  (or  faintly  laminons) 
gas  at  a  short  distance  from  the  .limb  of  the  sun.  It  may 
h.4  .  L  had  faintly  luminous  lines,  but  I  had  to  open  the 
j,.u&a  good  deal  to  get  what  1  could  see  at  first,  and. 
consequent!  v.  the  lines  would  In-  diffused  stjir.ewhat ;  still 
I  think  I  should  liavc  seen  ihein.  Ihe  prominence  I 
exaniined  w  .is  a  wtv  high  narrow  one,  aliiiost.  to  my  eye, 
like  a  b  t  of  the  bun  through  a  chink  in  brightness  and 
coUiiir  1 1  c  ntild  see  no  tinge  of  colour),  and  somewhat  zig- 
zagged like  a  flash  of  lightning.  It  must  have  been  thrcQ 
minutes  high,  for  it  was  on  the  preceding  side  of  the  suit 
near  the  vertex,  and  waa  a  mariued  object,  both  in  the  last 
photo.-plate  just  belbre  the  sunreappearedi  end  to  the  eve. 
Captain  BranfiUsaw  the  promtncflees coloured,  as  did 
two  other  |«entlemen;  but  one  in  my  observatory  (like 
myself  1  ontv  s.iw  it  white.  1  should,  however,  say  that 
for  Joii!,'  I  never  b,iw  a  Orionis  markedly  red,  nor  .\ntaies, 
.^nd  1  v.vAy  not  catch  red  soon,  though  I  cannot  conceivo 

this  hi-ini;  so. 

"  In  conclusion,  I  m.iv  note  that  the  darkness  was  verv 
slight,  and  the  colour  not  half  so  gloomy  as  in  the  eclipse 
of  1S57,  which  was  partial  at  Delhi,  where  I  was  then." 

Five  days  after  writing  the  above.  Major  Tennant wroto 
to  Dr.  Warren  l)e  la  Rue  as  follows : — 

"  I  did  myself  the  pleasure  of  sending  Mr.  Airy  a  report, 
such  as  I  could  hurriedly  make«vpon  mt  i8th,of  whatwe 
had  seen  and  done.  Since  then  WO  have  be^  enlarging 
the  photographs,  and  I  am  very  well  satisfied.  The  clouds 
reduced  the  actinism  very  much  and  very  unequally,  but 
that  has  shown  new  things  to  n;e.  ist.  There  is  %'ery 
little  corona.  2nd.  The  cloudy  structure  of  prominences 
is  very  marked.  But  the  most  remarkable  thint^is  a  great 
horn,  whii  h  M-ems  to  h.-t-.  c  heen  io"  ne.irly  high.  I 
have,  as  1  told  Mr.  Airy,  clearly  ^cn  in  its  spedrum,  c,  D, 
and  and  1  believe  1  saw  t  ,  but  did  not  identify  it.  Now 
this  shows  both  in  Nr  s.  t  and  3  (photographs)  as  a  ribboo 
of  Itglit.  coiled  sp>r.ilU  luund  a  semi-transparent  centre. 
It  is  very  beautiful,  and  marked  tn  3,  which  was  taken  C»a 
minutes  after  the  (commencement  of)  totality,  and  I  am 
doing  my  best  to  Im^  this  feature  (  to  retain  this  feature^ 
in  the  copies-  No.  i  was  taken  apparently  befiwe  the  last 
of  the  sun  wf nt.  P^il!Up4  (one  of  him  asiiftants)  si^s  it 
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was,  and  tliL-rc  is  n  spot  of  fi*';  <uch  as  wouKI  1m-  tin.-  result. 
There  is  a  line  line  of  light  seen  through  all  this  fog  much 
brighter  than  the  corona.  This,  too,  I  am  keeping  on  en- 
larging. We  have  got  six  enlarged  po«ttives  about  2} 
inches  in  diameter  from  each  negative.  Everyone  of  these 
tbowa  the  Mine  renurkaide  spiral  BUuaure  in  the  great 
horn.  I  find  there  are  traces  in  a  drawing  which  Dr. 
Janssen  made  of  that  prominence  (mentioned  in  the 
first  part  of  his  letters  as  invisible  to  the  eye>  of  which  I 
spoke.    The  pi)sitiv<r  copies  I  will  Lr.l.ir-.'c  to  nine  inches." 

The  following;  comnianicalion  was  addressed  by  Lieut. 
John  H i  kscmi  i.,  R.E.,  to Mr.HuggUIS|F.R.SH(Uia isdateU 
Belgauni,  Aug.  25th  : — 

"  Tile  %s  t-ek  preceding  the  event  had  quite  prepared  me 
for  disappointnent.    There  seems  to  be  an  annual  cloudy 
and  rainy  season  at  JamkaodI,  which  lasts  about  a  fort- 
night, and  was  said  to  be  somewhat  later  and  more  marked 
thin  ttsnal  this  year.  The  morning  broke,  however,  as 
vsnal,  clear,  bat  the  driving  monsoon  clouds  soon  showed 
the  kind  of  sky  we  were  to  expcA.   About  a  quarter  of  a 
minute  before  totality  a  thick  cloud  obscured  the  sun.  I 
had  placed  the  slit  (of  the  spec"i  rose  opt- 1  so  as  to  cross  the 
crescent  at  about  the  vaiiisliin^  puur.  u!  the  lnnb,  jiid  was 
watching  the  narrow  solar  spectrum  /juw  r.\)  idlv  narrower. 
^  <ju  n-.."iy  conceive  the  state  of  nervous  tension  at  this 
moment.    Whatever  tiic  corona  was  competent  to  show 
must  in  a  few  seconds  have  been  revealed— unless,  indeed, 
it  should  so  happen  that  a  prominence  should  be  situated 
at  that  precise  spot,  in  which  case  the  double  spedtrum 
wonU  be  presented.  But  the  solar  speAmm  faded  out 
while  it  had  still  appreciable  width,  and  I  knew  a  cloud 
was  the  caOMU    I  went  to  the  finder,  removed  the  dark 
glass,  and  waited— in  that  fever  of  philosophical  iinpa- 
tientt  which  recojijni.ses  t!;e  rutility  of  irritation,  even  while 
it  chrjfcs  under  the  kriowlcd  je  uf  tUctmji  seconds — how 
long  1  cannot  say,  pe:iia]  s  h;ilf  a  minute.    I  can  \.rll 
recall  the  kind  of  fren.  led  temptation  to  turn  screws  and 
look  somewhere  else,  checked  by  the  calm  ticking  of  the 
cloclc  telling  of  a  Arm  hold  of  the  right  place,  cloud  or  no 
cloud.    Soon  the  cloud  hniried  over,  following  the  moon's 
direflion,  and,  therefore,  revealing  first  the  upper  limb, 
with  its  radiatm;^  .i.nd,  as  I  fancied,  scintillating  corona, 
and  then  the  lower  limb.   Instant^  I  marked  a  promi- 
nence near  the  needle  point  in  the  finder.  A  rapid  turn  of 
the  tangent  screw  covered  it  with  the  point  of  the  needle. 
Th«>»e  few  seconds  of  unveiling  were  praftically  all  that  I 
saw  of  the  ecli|ise  .'is  a  sprctator.     W t\)\  tile  e\^e;"Jon  of 
a  hsicrieJ  glance  intu  the  liiider  at  a  laitr  ptnuu  to  watch 
for  another  break,  I  was  the  whole  time  engaged  at  the 
8pe<flro«cope.    I  have  not  the  remotest  idea  from  acuial 
ixpciieiice  of  the  extern:il  phenomena  which  Were  present 
to  the  thousands  of  upturned  faces  whose  voices  1  lieird 
outside.    I  might  easily  have  lifted  the  curtain  and  lu^  d 
out  while  the  clouds  were  obstru^ing.    That  I  did  nut  do 
10  is  only  to  be  explained  by  the  absence  of  mind,  as  re. 
garded  all  else,  produced  by  the  concentration  of  attention 
on  the  problem  before  me.  To  return :  the  instant  the 
prominence  was  under  the  needle  point  I  returned  to  the 
spedlroscopc.    A  single  glance  solved  the  problem  in  great 
mea?;urc.     Three  vivid  lines— red,  orange,  blue!  Nn 
others,  no  trace  of  a  cuntiiitio-is  speftrum.    I  think  I  was 
a  little  excited  about  this  time,  fur  I  slionted  fjuite  unne- 
cessarily to  my  recorder,  '  KeJ,  ^leen,  yeliuw    (|uite  mn- 
scious  of  the  fad  that  I  meant  orange  anil  blue     I  lost 
no  time  in  applying  myself  to  measurement.    And  here  I 
hesitate  ;  I  have  no  idea  how  those  Uve  minutes  passed  so 
quickly.   Clouds  were  evidently  passing  continually,  for 
the  lines  were  only  visible  occasionally.   The  red  must 
have  been  lew  vivid  than  the  orange,  for  after  a  short 
attempt  to  measure  it  T  pss<ied  on  to  secure  the  orange, 
and,  succeeding  to  mv  s.i'.isf.iL-iioii,  tried  fur  the  bl-.ie  tine. 
Here  I  was  less  successful.    The  i;h;np.ses  ot  light  were 
rarer  and  feebler,  the  line  itself  growing  shorter  and  further 
from  the  cross.    I  did,  however,  place  the  cross  verv  near 
the  true  position,  and  got  a  read;n;^  just  as  the  re  illuini 

nation  of  the  field  of  view  informed  mc  that  the  sun  had 


220 


reappeared  on  the  other  limb.  I  consider  there  can  be  no 
question  that  the  orange  line  was  identical  with  d  (sodium), 
so  far,  at  least,  as  the  instrument  is  competent  to  establish 
an  identity.  I  also  consider  that  the  identity  of  the  blue 
line  with  f  (hydrogen)  is  not  established ;  on  the  contrary, 
I  believe  the  ranacr  is  leas  rdtraAed  than  F,  but  not  much. 
With  respeft  to  the  red  line,  T  hesitate  much  in  assigning 
an  approximate  place.  It  might  have  been  near  C  (hydro- 
gen). I  doubt  its  being  so  far  as  n,  but  there  would  be  its 
limits.  I  he  euriiiKi  may  have  projected  a  specti  .im  of 
some  kind,  but  I  .saw  mine.  I  therefore  conclude  it  was 
a  faint  solar  spectruns.  a  eimcl-.is.uti  in  .necordance  with 
other  characteristics  of  the  phenomenon,  hut  especially 
with  the  (flickering?)  radiating  appearance,  and  with  the 
satisfactory  determination  by  Lieutenant  W.  M.Campbell, 
R.E.,  of  tiie  conditions  of  polarisation  obtaining  in  the 
corona.  At  present  it  is  sufficient  to  state  that  these  ob' 
servations  leave  no  doubt  that  the  light  of  the  corona  it 

Solarised  in  places  passing  through  the  sun's  centre,  I 
ave  had  no  commtinlcation  widi  any  other  observers  since 
the  event.  I  am  CMi  iu  is  to  learn  how  far  our  results  will 
corroborate  each  ot];er." 

Captain  C.  T.  Haiu,  R.E.,  who  obser%-ed  the  eclipse  at 
Beejapoor  with  a  hand  speiltroscope,  has  forwarded  a  com- 
munic.ttio  1  to  t'ne  I're.^^ident  of  thit  Royal  Society,  from 
which  we  extract  the  following  ; — 

"  I  may  state  at  once  that  1  observed  the  spedra  of  two 
red  flames  close  to  each  other,  .<nd  in  their  spedfra  two 
broad  bright  bands  quite  shar|  ly  ricfmed,  one  roie>madder 
and  the  other  light  golden.  These  speAra  were  soon 
lost  in  the  speArum  or  ihe  moon's  edge  iust  before  emer> 
gence,  which  had  also  two  welt-defined  bright  bands  (one 
green  and  one  indigo)  about  a  quarter  the  width  of  the 
bands  in  the  spedra  of  the  flames,  this  speAmm  being 
again  soon  lost  in  the  brij;3it  sunlight.'* 

'•  While  the  obscuration  was  increa.sing.  Captain  T.inr.er, 
during  the  few  peeps  we  got  at  the  <>f!!pM  .  made  drawings 
of  the  sun's  spots,  and  sketched  tlie  mou-itains  on  the 
moon's  edge,  of  which  there  were  two  plainly  visible  even 
with  my  small  theodolite.  The  darkness  increated  very 
slowly  till  just  before  totality,  when  the  increase  Mfas  very 
rapid  and  sudden,  and  a  general  spontaneous  exclamation 
*  Oh  ! '  from  all  of  us  gave  Mr.  Kero  Laxnman  the  time  of 
beginning  of  totality,  which  he  recorded  as  gh.  im.  4gs. 
The  eclipse  was  at  that  time  completely  shut  out  from  our 
view  by  the  clouds — nimbi  low  down  being  carried  past  by 
the  hii:h  \'.  ind  ;  v.  e  the;  efore  fe!t  at  leisure  ti>  ni.ike  our 
remarks  otj  the  tl€t;ree  ot  the  darkness,  wlaeh  v.  e  were 
snrprisi  d  to  find  so  far  from  total.  We  could  e.is:!y  \s  rite, 
read  our  wntinfj,  and  read  the  seconds  of  our  watches 
without  the  aid  of  artificial  light.  We  were  all  lamenting 
niir  tni-sforiune  in  not  l>eing  able  to  observe  th;  eclipse, 
.md  h  id  j4iven  up  all  hope  of  witnessing  the  phenomena 
we  had  come  so  far  to  see,  and  Captain  Tanner  had  just 
noticed  the  faint  reappearance  of  light  in  the  west,  when, 
contrary  to  all  expcdation,  and  to  our  intense  saiisiaAion, 
a  sudden  opening  in  the  nimbi  showed  us  the  eclipse 
through  the  cirrocumuli.  We  were  each  at  our  telescopes 
in  an  instant.  I  immediately  saw  through  the  naked  tele- 
scope uf  the  small  theodolite  that  red  flames  were  visible, 
and  ,'it  cnce  pointed  the  spedroscope,  using  the  theodolite 
telesco;»e  as  a  rest.  N'erv  tortimateU'  I  directed  the  spec- 
troscope with  its  'refracting  edge'  tangent  to  the  moon 
where  two  red  flames  were  protruding,  separated  from 
each  other  by  a  small  interval ;  so  that  their  spcdra,  which 
were  identical,  were  extended  over  the  dark  background 
of  the  moon's  disc,  and  stood  out  in  most  marked  and 
brilliant  contrast  with  the  feeble  but  eontinuoua  speArum 
of  the  corona ;  and  in  their  spcdmrn  there  were  the  two 
broad  bright  bands  t  have  above  described.  Most  fortu. 
n.iti  lv,  .li-ii,  these  r.  d  flaiv.es  were  on  that  part  of  the  sun 
V.  hiwii  lirst  feapjicatcd  ,  thAt  just  before  or  just  at  emer- 
gence there  appeared  at  the  very  part  1  was  intently  ob- 
serving one  brilliant  wide  spedrum  with  the  green  and 
indigo  bands  before  de>c rihe  i,  remaining  visible  for  an 
i  interval  just  long  enough  to  enable  me  to  make  quite  sure 
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of  the  potUion  of  the  bands,  which  were  thee  obhterated 

S the  bright  light  of  the  sun.  Of  cxmrse,  observing  with 
B  spedcoacope  alone  it  wonld  bam  been  impossible  to 
say  whether  the  apeOnun  with  the  green  and  indigo  bands 

appeared  just  before  or  just  after  emerp;ence  ;  bin  I  ihiuk 
it  must  have  been  jusi  bijfortd,  bccuur'j  Captain  T.iniitr 
callfti  out  when  totality  was  ovtr :  and  I  ;:r]:r.L Jiately  re- 
niaikcd  that  I  thout?ht  he  was  railur  l.att,  but  lie  was  quite 
confident  about  the  acc  jr.ay  of  h.i^;  observation.  What 
Struck  me  as  being  very  remarkable  was  the  circumstance, 
that  thou^^h  the  light  of  the  red  flames  was  to  the  naked 
^e  SO  feeble  as  to  be  outKltone  to  extindiion  by  t?i:a  i  f 
the  corona,  nevertheless,  when  viewed  with  the  aic 
tPope«  the  i|ieanun  of  the  corona  waa  very  weak,  and  that 
of  the  flames  temarkably  brilliant.  On  the  first  glimpse 
of  the  eclipse,  before  looking  through  the  telescope,  the 
corona  appeared  so  bright  that  it  gave  mc  the  momcntar>' 
iinprL'sslun  (as  it  did  to  Captain  'I'.mru  ri  of  it^  lirii;:;  .in 
annular  eclipse.  W'l-  an-  divided  m  uur  c!»l::Halc  of  tlie 
length  of  the  intcivai  ilaring  which  we  observe*!  the 
totality.  It  apptarcd  to  me  very  short — so  much  sn,  thnt 
when  It  was  o\cr  I  w.ns  (|uiti-  taken  by  surprise  to  I;<  ir 
that  both  Captain  1  anner  and  Mr.  iCcro  Laxuman  bad 
taken  sketches  of  the  flames}  and  their  aketchea,  both  as 
to  position  and  atru&ure,  were, with  one  alight  exception, 
remarkably  coincident.  From  the  time  of  my  first  pointing 
the  apedrosoope  to  the  bursting  out  of  the  son's  light  1 
never  once  withdrew  my  eye,  though  it  had  been  my  in- 
tention to  shift  the  prism-cap  on  to  the  telescope  of  the 
theodolite  as  soon  as  I  should  have  carefully  noted  the 
spc'.triini  of  the  flames;  but  while  I  was  intently  gazing 
on  the  two  bright  bands  to  impress  their  colour  well  on 
my  memory,  the  new  ^pLitruia  of  tiie  mouri  N  l-.!::c  a;i- 
pcared,  so  that  I  was  under  iht  imprc»hiun  tliat  the  length 
(,f  tl;i:  tir.if  of  obsLTv  ation  was  very  short.  On  the  other 
hand,  Captain  Tanner,  judging  from  the  amount  of  wnrk 
ke  did  in  the  time,  estimated  it  at  a  minute.  Mr.  Kno 
Laxmnan  estimated  it  at  40  or  45  seconds.  Immediately 
after  the  totality  vras  over  we  aU  three  made  rough  notes 
of  our  observations;  and  Captain  Tnnnei*s«nd  Mr.  Kero 
Laxnman^s  notes  agree  together  wonderfully  in  their 
description  of  the  struif\t;rc  of  tliu  Oames," 

"  The  following;  is  an  extract  from  Captain  Tanner's  notes, 
takun  ainiost  immediately  after  the  eclipse:--'  I  at  first  saw 
three  prominences — one  long  curved  pointed  tongue,  and 
two  close  together,  straight  but  flat-topped,  about  two- 
thirds  the  height  of  the  former.  They  were  of  a  rose- 
madder  colour,  and  were  decidedly  mote  like  flames  than 
anything  else,  not  only  in  their  genwal  ajneanune  and 
cofoar,  but  by  their  being  composed  of  smaller  tongues  of 
flame  parallel  (or  nearly  so)  to  the  <;L'nera!  axis  of  the 
flame,  so  that  they  had  a  streaky  appearance  and  a  ragged 
edge.  At  the  first  glance,  wh.en  the  sun  was  somewhat 
obscured  by  clouds,  I  thouglit  they  were  homofjeneous  and 
had  Jiard  edges;  but  this  idea  was  at  once  dispelled  \vhen 
the  clouds  cleared  off.  The  two  protuberances,  which 
were  close  together,  were  not,  as  far  as  I  could  see,  joined 
by  any  smaller  shots  of  flame.  I  afterwards  observed  one 
small  protuberance,  and  marked  the  position  oif  it  in  my 
sketch.  I  did  not  observe  that  it  was  streaky,  a*  the 
others  were— perhaps  on  account  of  its  being  so  small, 
ami  perhnips  because  I  had  not  sufficient  time  to  examine 
It  properly.  As  regards  the  corona,  when  we  first  bet;an 
to  sec  the  eclipse  through  the  clouds,  I  was  under  the  im- 
pression that  the  eclipse,  instead  of  being  total,  was  only 
annular,  so  bright  was  the  coror^a  ne.  r  the  moon's  limb. 
I  could  not  detect  any  irregularities  in  the  stru^ure  of  the 
corona,  but  the  light  appeared  to  be  gradually  shaded  off 
ail  round." 

"  There  is  a  curious  coincidence  which  I  may  here  men- 
tion, though  I  imaj^ine  it  can  only  be  regarded  as  purely  for- 
tuitous, viz.,  that  the  flames  were  almost  exadlly  opposite 
the  spots  on  the  sun's  disc." 

J.  N.  LocxYBR,  £sq.,ha8  forwarded  the  following  letter 
to  the  Secmaiy  efthe  Rqral  SoeiC^  i— 


i  Crskicai.  Nrvt. 
\    Nov.  ij,  list. 

"  OfVnbtr  20.  jKS. 
*'  Sir, — I  beg  to  anticipate  a  more  detailed  communica- 
tion by  informing  you  that,  after  a  number  of  failuici, 
which  made  the  attempt  seem  hopeless,  I  have  this 
morning  perfedly  succeeded  in  obtaining  and  dbtcn^at 
part  of  the  spedmm  of  a  solar  prominence.  As  a  result  I 
have  established  the  existence  of  three  bright  lines  in  tlM 
following  positions : — 

I.  Abvi iititeK'  coincident  with  C. 
il.  Ne.tr!y  coincident  with  1. 
III.  Near  i>. 

"  The  third  line  fthe  one  near  lu  is  more  refringjUle  than 
;lie  more  refrangible  of  the  two  darkest  lines  by  eight  or 
nme  degrees  of  KirchhofTs  scale.  I  cannot  speak  with 
exadness,  as  this  part  of  tbespeArum  requires  re-mapping. 
I  have  evidence  that  the  prominence  waa  a  very  fine  OOC. 
The  instrument  employed  is  the  solar  speAroscope,  tbs 
funds  for  the  construction  of  which  we«e  supplied  Inr  the 
Government'Orant  Committee.  It  is  to  be  regretted  that 
its  construAion  has  been  so  long  delayed.^r  have.  Ac, 
J.  Norman  Locfcyer." 

Mr.  !'..  Si  i  wAKT.  writing  to  the  iifAraatMi,  speaksof 

this  discm  ery  a.^  tuliows  : — 

"  A  few  days  since  I  received  the  following  note  from 
Mr.  Lockyer,  dated  the  30th  of  Odober,  who  had  already 
communicated  his  discovery  tO  the  Royal  Society  :  '  Got 
a  prominence  with  the  new  speAroscope :  got  the  positions 
of  three  lines ;  one  corresponding  to  c  absoltktely,  one  tor 
\  cry  nearly,  one  eight  or  nine  degrees  of  KirchholPi  ccale 
more  refrangible  than  the  most  refrangible  o  line.'  Re- 
1. 1  i^rij  M  r.'_;  tlie  irn[iortaiit  e  of  this  announcement,  I  im- 
mcJi.ilcly  bcni  an  account  cf  it  to  Mr.  He  La  Rue,  who 
was  in  Paris,  and  who  communicated  the  notice'to  the 
Academy  of  Sciences.  M.  De  Launay.  to  whom  the  com- 
munication was  made,  immediately  replied  as  follows:  'I 
tliank  you  for  the  new  and  interesting  observation  which 
1  have  just  received,  and  which  I  shall  be  happy  tOC0m> 
municate  to  the  Academy  of  Sciences  at  their  next  meet* 
ing.  Some  minutes  after  I  received  yonr  note  a  letter 
reached  me  from  M.  Jaoasen,  who  went  to  Indiato  observe 
the  eclipse  of  the  iStli  of  August  from  the  spefimscopic 
point  of  view.  I  will  communicate  bIs  letter  10  the 
Academy  also  at  the  next  meeting.* 

"  Here,  then,  we  ba\c  a  \er\-  in.-.tki:d  instance  of  tWO 
oiiserveis,  (|uite  independeiuh'  of  each  other,  obier\'iog 
the  same  fact  with  certain  chlTetences.  M.  Jan^scn,  it 
will  be  noticed,  declares  furhydrogen,  but  nanies  no  lines; 
he  considers  the  br:'^!it  lines  as  coincident  with  the  dark 
lines  of  the  spectrum.  Mr.  Lockyer,  however,  has  not 
obtained  this  coincidence—  in  faifl,  in  a  further  communi- 
cation received  from  him,  he  lays  stress  on  the  want  of 
complete  ooinddence  except  in  one  case,  without  in  the 
meantime  attempting  to  interpret  the  cause.  Probably 
his  spectroscope  is  more  powemil  than  that  of  M.  Janssea. 
li-Jt  for  this  point,  and  dotibilcss  many  others,  we  must 
wait  for  the  promised  detailed  communication  to  the 
Royal  Society.  These  ditierences  of  fa<f\,  while  they 
render  the  pmbk-m  of  ^rcat  scientific  interest,  are  not 
tltf  only  t'.iherenci  s  v.  hich  ought  to  be  borne  in  mind. 
Although  the  priority  of  observation  is  due  to  M.  Janssen, 
yet  the  possibility  of  the  discovery  was  suggested  by  Mr. 
Lockyer  more  than  two  years  ago,  .ind  to  my  knowledge 
he  has  been  working  at  it  since  that  time ;  where.is  M. 
Janssen  frankly  acknowledges  that  the  idea  only  occuncd 
to  him  during  the  eclipse  itself.  This  fad  was  very  oMy 
referred  to  by  M.  Faye,  at  the  discussion  which  followed 
the  announcement  of  the  disco\'ery  nt  the  Academy  of 
Sc'crices." 

The  following  remarks,  condensed  from  the  Saturday 

Rii:it:ii.;  give  a  few  more  details  of  Mr.  Lodger's  dis* 

covery  :— 

"  Another  stride  in  advance  has  to  be  recorded  in  r  i4ar 
physics — perhaps  at  this  moment  the  most  progressive  de- 

Eartment  in  science.  Though  much  more  detailed  know- 
idge  probably  remains  to  be  readied  by  prolonged 
obsenration,  we  may  say  broadly  tlut  the  ^eAnMOspa 
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has  now  revealed  the  nature  of  solar  prominence!;-  the 
red  flames  of  the  eclipse — ^iust  as  two  years  ago  the  same 
beautiful  method  solved  the  sun-spot  probleoii  and  not 
long  before  settled  the  vexed  question  of  the  OQtlstitation 
of  oebulae.  Solar  science  bclongft  enentially  to  oqr  own 
tine.  TbA  ancient  CsUh  lliat  the  gteat  Inminaiy  was  a 
ipibAe  of  iacoBCdvsble  brightneia  and  spotlett  pnnty  was, 
it  it  tree,  rudely  distarbed  two  centuries  and  a  half  ago, 
when  Galileo  and  his  contemporaries  observed  that  the 
solar  disc  was  subieCl  to  eruptions  of  dark  spots  long 
supposed  to  be  opaque  clouds  or  solid  bodies  hiding  a 
portion  of  the  incandescent  surface.  But  nearly  150  years 
elapsed  before  Wilsun's  diKtr>\ery  that  the  hpnts  were 
cavities  in  the  photosphere  (a  discovery  now  absolutely 
confirmed  by  the  modern  observations  of  Mr.  De  la  Rue 
and  otbera),  and  then  another  century  passed  before  it 
ma»  asMttatned  why  these  cavities  looked  dark,  and  what 
was  tht  nature  of  the  dittu  Aaneea  which  produced  them. 
This  haa  been  th«  worh  of  the  last  few  yean.  Two  rival 
tbeoriealbr  a  riicwt  time  struggled  for  pre-eminence.  One 
of  these,  due  to  M.  Faye,  explained  the  phenomenon  by 
supposing  that  the  mass  of  the  sun  was  composed  of 
nebulous  matter  too  much  (Iisurj;.ini.^e(l  by  its  excessive 
heat  to  shine  with  mucii  brilliancy,  while  the  li^bt  was 
due  to  the  partinl  condensation  of  the  vaporous  surface 
into  incandescent  (larticles  in  the  cooler  pliotosjihcre.  A 
spot,  according  to  this  view,  was  produced  by  an  up-rush 
of  the  superheated  and  less  brilliaot  vapour  through  the 
pbotoiphere.  The  other  theory  was  supported  by  three 
EogliBbaitlOIKNneri—Mr.  De  la  Rue,  Mr.  Balfour  Stewart, 
ana  Mr,  Loewy— who  had  been  making  diligent  solar 
oliservalions  at  Kew.  Their  theory  was  based  on  the 
Cetaldiahed  fiiA,  that  while  the  bright  photosphere  full 
of  incandaweat  particles  envelops  the  sun,  the  photosphere 
itself  is  in  Its  turn  surrounded  by  an  absorbent  atmosphere  ; 
and  they  held  that  a  spot  was  produced  by  a  down-rush 
of  this  atmosphere  into  the  rc(^ion  of  the  jibotosphere. 
Tartly  by  displacing  and  partly  by  obscuring  the  phofo- 
spiierc,  the  \vhirlwind  of  atmospbere,  according  to  this 
view,  darkens  the  cavity  of  the  spot.  Much  evidence  \\  as 
accumulated  in  favour  of  the  English  theory,  but  it  was 
not  conclusively  established  until  the  year  1866,  when 
Mr.  Lockyer  applied  to  the  investigation  the  game  method 
of  spedrum  aoalyiia  by  the  aid  of  which  Mr.  Hoggins 
bad  a  short  time  before  aaeertaiiied  the  coaetitdtion 
of  nebulae." 

**  In  the  same  paper  in  which  Mr.  Lockyer  announced 
his  solution  of  the  sun-spot  clifRcnUy,  he  suggested  the 
pertinent  question  whether  thi;  spectroscope  mii;ht  not 
afford  us  evidence  of  tlu-  red  flames  which  tot.il  eclipses 
had  revealed.  The  question  was  not  a  mere  barren  con- 
jecture, for  Mr.  Lockyer  employed  the  speclioscope.  which 
he  had  mounted  for  the  examination  of  sun-spots,  in 
diligently  sweeping  round  the  edge  oftheton  in  search 
o(  such  special  spedtrum  as  the  prominences  might  give. 
Prom  the  year  2866  these  observations  were  continued 
widioat  fetolt,  and  another  obaerver,  Mr.  Stone,  who  after- 
wards eomineaced  a  eimtlar  aeaich,  waa  equally  un- 
successful ;  but  at  length,  in  the  early  part  of  the  present 
month,  a  spectroscope  of  much  greater  power  was  mounted, 
and  Mr.  Dockyer  was  soon  rewarded  by  a  sight  of  the 
prominence-spe^rum,  which,  so  far  as  the  observations 
nave  yet  gone,  appears  to  consist  of  three  bright  Hne.s — 
one  cofre<5pondincf  exa<5lly  to  the  dark  line  c  in  the  red 
portion  of  the  solar  spertrum,  which  is  cnmmonlv  con- 
sidered to  be  due  to  hj'drogen  ;  another  nearly  coinciding 
with  the  line  f  at  the  conftneaof  the  blue  and  green,  which 
is  also  ascribed  to  hydrof^en  ;  and  a  third,  at  a  little  dis- 
tance from  the  conspicuous  sodium  lines  D,  but  dearly 
distina  from  theiOi  and,  curiooily  eoou^,  vrithont  any 
cofTcsponding  line  which  has  yet  been  noted  in  the  solar 
apeAnim. 

"  Before  this  result  was  achieved  and  communicated  to 
the  Royal  Society,  the  eclipse  had  taken  place,  and  several 
observers  had  gone  to  India  and  other  places  within  the 
iBi^iott  of  toM^ff  WMMd  witt)  uppuiiln  fee  the  *T!m|m- 


tion  of  the  prominencC'Spedrom.  All  of  these  observers 
had  reported  that  they  got  a  spedroia  composed  of  bright 
lines  alone — the  evidence  of  burning  gas ;  but,  either  from 
the  necessary  hurry  attendant  upon  observations  during  the 
few  minutes  allowed  by  the  period  of  total  obscuration,  or 
from  aome  other  canaotthe  aunt  remarfeaUe  discrepancies 
appeared  in  the  poaitioni  assigned  to  the  lines.  Captain 
Hertchel,  who  represented  the  Royal  Society,  reported 
three  lines — one  absolutely  identical  with  n,  another  not 
qujtc  agreeing  with  f,  and  the  third  somewhere  near  h  or  C. 
Major  Tennant,  who  went  to  Guntoor,  in  India,  on  behalf 
of  the  Royal  Astronomical  Society,  reported  three  lines, 
c.  D,  and  b — this  last  being  in  a  region  where  no  other 
observer  except  M.  Kayet  saw  any  line  at  all.  M.  Kayet, 
who  was  at  wha- Tonne,  considered  that  he  deteded  as 
many  as  nine  lines — b,  d,  a,  another  unknown  line, 
two  of  the  lines  about  r,  and  the  line  o.  It  will  be 
obaerved  thatneariy  all  the  lines  named  by  the*a  obaenneia 
are  i^ven  as  a&ually  corresponding  witb  kfkown  solar 
lines.  M.  Jaaaaen,  who  icarcsented  the  Acadtoie  dea 
Sciences  and  the  Btireaa  des  Longitudes,  reports  the 
hydrogen  lines  as  the  principal  lines.  As  yet  the  detailed 
accounts  from  these  observers  have  not  been  received ; 
but  it  ficem.s  probable,  from  the  uncertainty  with  which 
the  position  of  some  of  the  lines  is  spoken  of,  and  the 
wide  discrepancy  between  the  results  of  dilferent  observa- 
tions, that  the  lines  were  determined,  for  the  most  part, 
rather  by  estimate  than  by  measurement.  Although, 
therefore,  the  eclipse  observations  had  removed  all  doubt 
as  to  the  gaseous  nature  of  the  prominences,  and  thus 
anticipated  the  result  oibtaiaed  by  Mr.  Locl^r,  the  die- 
eovety  that  the  soeftram  of  the  promiaeneea  might  be 
observed  at  any  time  rendered  it  possible  to  aaceitain  the 
exad  position  of  the  lines  with  a  precision  which  was  far 
from  being  attained  in  the  observations  made  during  the 
eclipse.  Scarcely,  however,  had  it  become  known  that 
the  search  for  the  prominences  liad  at  last  proved  success- 
ful, when  a  letter  arrived  in  Paris  from  M.  Janssen,  stating 
that,  while  making  his  eclipse  observations  it  occurred  to 
him  that  he  ought  to  be  able  to  see  the  prominence- 
spednim  without  calling  the  moon  in  aid  to  relieve  him 
from  the  brightness  of  the  sun.  Accordingly,  before 
retnrntng  from  Onntoor,  he  had  made  the  attempt,  and 
succeeded  in  gettiiu;  several  views  of  the  prommence- 
spedmm  some  wedn  beCm  Mr.  Loclgfer  bad  achieved 
the  same  result  in  England.  It  haa  oi^en  been  remarlced 
how  frequently  scientific  discoveries  are  made  by  in- 
dependent observers  at  the  -^ri  1  1  ne,  and  perhaps  the  coin- 
cidence ^^■as  seldom  closer  ttian  in  this  instance.  The 
French  ohs.er\erw  as  the  first  who  aduallv  caught  sight  of  the 
coveted  olijcC't,  but  the  Englishman  had  been  the  first  by 
a  year  or  two  to  suggest  and  commence  the  search,  and 
was  the  hrst  to  publish  his  discovery.  His  results  were 
announced  to  the  Royal  Society,  and  by  Mr.  De  La  Rue 
to  the  Acad^mie  des  Sciences,  before  the  arrival  of  M. 
Janssen's  letter,  which,  singularly  enough,  was  delivered 
to  the  President  of  the  French  Academy  a  Urn  minntes 
after  a  more  detnled  annirancemeot  of  tne  En^sb  die* 
covery  had  been  rceeived  bjr  him. 

"  M.  J»n»sen*s  fetter,  which  appeared  in  the  Moniteitr 
of  the  25th  instant,  state  that  the  prominences  are  prin- 
cipally composed  of  hydrogen,  a  result  which,  as  to  the 
line  c,  entirely  agrees  with  Mr.  Lockyer's.  We  shall  wait 
with  interest  to  see  whether,  on  the  receipt  of  the  morf 
complete  report  which  .M.  Jnnsspn  as  well  as  Mr,  Lockyer 
promises,  his  conchi'-ions  will  be  found  in  other  respeds 
to  agree  absolitclv  with  those  of  the  English  astronomer; 
but  it  is  scarcely  likely,  from  the  nature  of  the  process, 
that  there  shoitld  be  any  discrepancy.  One  observer  may 
possibly,  by  devoting  himself  too  exclusively  to  one  part 
of  the  ipeArom,  miss  a  line  which  anoi^  deters ;  out, 
u-ith  the  method  of  observation  devised  by  Mr.  Lockyer, 
a  line  which  Is  once  seen  cannot  well  be  assigned  to  a 
wrong  place.  The spe(ftro$cope  he''i^  Virfded  to  the  edge 
of  the  sun  shows  in  the  field  of  view  a  narrow  belt  of  the 
tne  Mlar  Bpedrnn,  aad  bqrnid  tUa  conca  the  fafauer 
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Rpcttrum  of  tb«;  sun's  atmosphere,  in  which  the  prolonga- 
tion of  the  dark  lines  is  visiislc-.  When  .-\  promincnLC  is 
reached,  as  the  tnistniment  sweeps  round  the  sun,  the 
bright  line  flashes  out,  sonieunies  overlapping  both  the 
spectrum  of  the  sun  atid  that  of  the  atmosphere,  and  at 
other  times  entirely  within,  and  then  again  at  some  dis- 
tance beyond,  the  edge  of  the  sun ;  theae  variations 
depending  of  course  on  the  form  and  poettion  of  the 
proimncnee,  and  aflbrdine,  aa  both  M.  Janaeen  and  Mr. 
Loekyer  at  oAce  pointed  out,  dw  meant  of  tracing  an 
aftual  outline  of  the  prominence  observed.  Whenever, 
therefore,  a  bright  line  is  seen,  it  shows  itielf  super- 
imposed upon  die  actual  solar  scale,  and  any  error  in 
assi^;ninf;  its  position  would  he  inconcels'ablc.  Where  the 
line  actually  corre^iponds  to  a  dark  line  it  appears  some- 
times as  striking  out  the  black  line  from  the  brij^ht  solar 
speftruro,  at  others  as  prolonging  it  with  a  line  of  light, 
both  these  appearances  were  strikingly  exhibited  with  the 
line  c,  when  we  had  the  privilege  of  observing  the  spectrum 
through  Mr.  Lockyer's  instrument ;  and  the  extreme 
elcanieas  with  which  the  line  fliear  d  came  out  disposed  in 
a  moment  of  tite  idea*  appann^y  cnienained  by  some 
of  the  otiaervera  in  IndM,  that  tM  two  were  identical. 
Whatever  thia  hri|^t  line  may  be.  it  it  certainly  not  a 
todium  line.  At  present  it  is  not  certain  that  all  the  lines 
of  the  new  spedrum  have  been  fixed,  and  it  is  just  con- 
ceivable that  one  prominence  mif^ht  be  wanting  in  a 
line  disckised  by  another  at  a  difierent  rcjjion  of  the 
sun.  But  there  seems  reason  to  believe  that  the  three 
lines  already  established  form,  at  any  rai  -  ■  In-  (  rincipal 
part  of  the  spectrum,  and  that  these  were  the  three 
lines  in  fa<ft  seen  by  most  of  the  observers,  although 
their  positions  are  so  differently  estimated.  Whether 
M.  Rayet's  nine  lines  will  ever  lie  confirmed  by  the 
more  cxa^  and  deliberate  mode  of  obaervatioo  now 
shown  to  be  availdilei  aeema  donbtful.  It  it  not, 
however*  nvorih  while  to  tpcodate  on  aatiert  whkh  a 
prolonged  coarse  of  observation  will  translate  into  the 
region  of  ascertained  fads  ;  and  we  may  be  sure  that  the 
prominence-spedrum — now  that  it  has  once  been  caught 
-  will  not  be  left  alone  till  it  has  (;iven  up  all  the  know- 
ledge which  it  has  to  communicate,  much  of  which  we 
hope  to  hear  about  at  the  nest  meeting  of  the  Royal 
Society,"   


ON  THE 

DETERMINATION    01*    SILICON,  GRAFHiTE, 

AND  MANGANESE  IN  IRON  AND  STEEL. 

Bjr  IHof.  V.  EOOERTZ. 
School  of  Mines,  Kahtiia.  Swsdta. 


Silicon,  Graphite. —To  4  c.c.  of  sulphuric  acid  are 
added  ,io  c.c.  of  water  in  a  beaker  of  100  c.c.  capacity,  and 
wht  n  the  lu  at  produced  by  the  combination  of  the  water 
and  tlie  acid  has  entirely  disappeared,  2  gramnics  I'f  pig- 
iron  linelv  powdered  arc  shaken  into  the  diluted  acid  and 
boiled  for  half  an  hour.  1  I-"cr  steel  and  w  rought  iron  not 
less  than  3  grammes  should  be  taken,  and  the  acid  for 
solution  added  in  the  proportion  shown  above  for  pig-iron ). 
The  solution  is  then  evaporated  until  it  measures  18  c.c, 
allowed  to  cool  down  the  temperature  of  50'  C.»  and  ^  c.c. 
of  nitric  acid  sp.  gr.  i'20  added,  boiled  for  a  quarter  of  an 
hour,  and  allowed  to  evaporate  on  a  water  bath,  until, 
on  holding  a  watch  glass  over  the  beaker,  there  occurs 
upon  it  no  perceptible  condensation.  To  the  dry  mass 
add  30  c.c.  of  water  anJ  5  c.c.  of  hydrochloric  acid  sp.  ^i. 
I°i6,  boil  for  a  quarter  of  an  liour,  and  add  more  hydtu- 
chloric  ."icid  if  there  appears  to  be  anyd.iu^'  be.sides  silica 
and  graphite  undissolved  in  the  solution.  The  insoluble 
silica  and  graphite  are  thrown  on  a  filter,  w  hich  has  been 
dried  at  loo""  C.,  and  carefully  weighed,  washed  with  cold 
water  until  the  washings  give  no  iron  readion  when 
tested  wHh  liertocyanide  of  potastiaro ;  then  washed  with 
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'  boiling  water  containing  5  per  cent  of  nitric  acid,  taking 
I  care  not  to  allow  the  acid  water  to  enter  the  filtr.itL'  in 
which  the  mangaac&e  ss  to  estiniattd.  The  silit*  and 
praphite  are  then  dried  on  the  filter  at  100'  C,  and  weighed. 
Ignited  in  a  porcelain  crucible,  nnd  the  wcii^ht  carefully 
taken.  The  difTerence  between  the  we;t;hin^s  before  and 
after  ignition  gives  the  amount  of  the  ^aphite.  After 
ignition  the  silica  should  appear  quite  white,  any  trace  of 
red  colouration  showing  it  to  be  contaminated  with  iron. 
The  percentage  of  silicon  in  the  tilica  it  48. 

Manganese. — The  filtrate  from  the  silica  is  diluted  with 
water  until  it  measurers  400  c.c,  and  accurately  divided 
into  two  portions  of  .-on  c.c.  each,  one  of  which  is  set  on 
one  side,  ami  in  the  other  the  man'^anese  is  estimated  in 
the  following;  manner.  (In  the  case  of  wrought-iron  and 
steel,  where  3  grammes  arc  taken,  the  solution  is  dilated 
to  200  c.c,  and  the  manganese  estimated  without  divided 
the  solution).  A  saturated  solution  of  carbonate  of 
soda  is  added  to  the  manganese  solution  until  it  becomes 
nearly  neutralised,  appearing  of  a  deep  brown  coloar; 
water  containing  5  per  cent  of  carbonate  of  toda  it  then 
added  drop  by  drop  until  a  slight  tnrbidt^  occnrt  in  the 
solution ;  and  if  on  standing  in  the  cold  this  turbidity 
rather  increases  than  diminishes,  sufficient  soda  has  been 
added  lif  too  much  soda  has  been  added,  aiid  a  precipitate 
is  thrown  down,  the  excess  of  soda  must  be  neutralised 
by  hydrochloric  acid)  ;  to  the  slightly  turbid  solution  i  \  c.c. 
of  hydrochloric  acid  is  added,  and  heated  1  T  i  writer 
bath  until  the  solution  becomes  clear;  dilute  with  about 
half  at  much  water  as  the  volume  of  the  solution,  and  add 
30  c.c.  of  a  saturated  solution  of  acetate  of  soda,  boil  for 
a  quarter  of  fm  hour,  allow  the  precipitated  iron  to  settle, 
and  decant  the  clear  Uauid  through  a  filter,  washing  the 
iron  by  decantation  with  boiling  water  contmning  i  per 
cent  of  acetate  of  toda ;  finally  throw  the  iron  on  the  filter, 
and  continue  the  washing  until  bromine  water  gives  no 
reaclion,  showing'  that  all  the  manj^anese  has  passed 
thruui;li  the  filter;  evaporate  the  filtrate  down  to  400  or 
500  c.c,  an<l  at  the  temperature  of  50"  C. ;  add  a  few  drops 
of  bromine  to  precijiitate  the  mar»ftf>n^''e.  keep  it 

j  about  that  temperature  for  I'.eelve  hours.  stirrin<<  occasion- 
ally with  a  glass  rod  ;  the  solution  after  addition  of  the 
bromine  becomes  of  a  yellow  or  brownish  colour,  but 
thould  be  pcrfedily  colourless  before  filtering.  The 
manganese  is  row  thrown  on  a  filter  which  has  been  dried 
at  too*  C,  and  accurately  weighed,  washed  with  cold 
water  containing  i  per  cent  of  hydrochloric  acid,  dried 
at  100'  C,  and  weighed.  The  precipitate  it  «  bydnted 
oxide  of  manganese  containin*;  sg*2i  per  cent  of  man- 
f^anese,  or  precipi'  i'.i:  T  i,' V  also  be  ;r;nited  in  a  porccl.iin 
crucible  at  a  white  heat,  and  is  then  an  anhydrous  oxttlc 

of  man^^nnese  containing  7T95  per  cent  of  maa^nese. 
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PRODUCTS  OF  THB  ACTION  OF  SULPHIDE  OF 
AMMONIUM  UPON  STRYCRNINB. 
By  Fcofenor  HOW,  D.C.L.,  Windsor,  Nova  Seetia. 

A  VERY  interesting  paper,  by  Dr.  A.  W.  I^ofmann,  an- 
nouncing the  existence  of  a  compound  of  pcrtulphide  of 
hydrogen  and  strychnine,  was  lately  given  in  abtliad  in 

this  Journal  (No.  453,  August  7,  186S).  My  objed  in 
referring  to  it  is  to  point  out  that  some  suDStaace  it 

probably  formed  in  the  readion  by  which  the  compour.d 
ii  c>btained  which  has  not  yet  received  examiiialion.  The 
proccK.i  empUiyed  is  one  by  which,  as  I  showed  in  1855, 
[Ellin.  iXrjc  i'liii.  Joitrn.,  Jan.,  1855,  p.  47).  the  hypo- 
sulphites of  some  of  the  alkaloids  are  readily  formed.  It 
consists  in  digesting  the  alkaloids  with  sulphide  of  ain- 
moaium  with  free  access  of  air.  In  condu&ing  this 
opnatioD  with  ttiychatac,  I  foiiadi  aa  fint  mcotioped  ia 
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1854,  in  a  paper  **  On  the  A€doil  of  dn  Kalosen  Com* 
pounds  of  Ethyl  «f>d  Anyl  on  some  of  the  Vegetable 
Alkaloid*  "  (Trans.  Royat  Soe.  Edin.,  xxi.,  p.  33),  that  a 
substance  was  produccil  evidently  different  from  the  hypo- 
sulphite of  strychnine,  a  white  salt  cr\'<itallising  in  rhoni- 
boidal  plates,  formed  at  the  same  lime.  It  was  doubtless 
the  compound  recently  examined  by  my  illustrious  master, 
and  posMibly  I  should  have  made  out  its  nature  h.^d  I 
remained  in  an  atmosphere  more  scientitic  than  that  into 
which  my  fate  led  me  soon  after  my  account  of  the  hypo- 
sulphites referred  to  above  was  WTitten.  The  compoood, 

CijHjjNjOj.HiSj, 
of  Hofmaiin,  is  desLTibcd  as  >^ivii)^'  beautiful  ncoJlcs,  of  an 
orange  colour,  completely  insoluble  m  water,  akuhol, 
ether,  and  sulphide  of  carbon.  In  my  notes  of  the  experi- 
ments relating  to  the  hyposulphites,  I  find  mention  of 
"  stars  of  yellow  crystals,''  and  "yellow  red  stars,"  being 
deposited  on  the  walls  of  the  vessel  containing  strychnine, 
alcohol,  and  aqneout  sulphide  of  ammonium.  There  can 
be  very  little  doabt  of  the  body  atluded  to  by  tnysetf  in 
1834  being  identical  with  the  compound  in  question,  for 
the  knowledge  of  whose  composition  we  are  indebted  to 
Dr.  Hnfmann.  It  does  nut,  however,  appear  that  this  is 
the  only  prixluck  of  the  ri-;ict:oti  besides  tlie  hyposulphite 
of  strychnine,  for  I  lind  in  the  same  notes  nitiuiuii  of  a 
yellow  substance  which  "dissolved  in  hot  rectified  spirit 
and  gave  a  semi-crystalline  deposit  on  cooling."  Again, 
in  the  description  of  the  adion  of  sulphuretted  hydrogen 
on  the  carbonate  of  ethylostrychnine,  I  state  {Edin. 
Ntu  Phil,  jfourn.,  Jan.  i'855.  p.  55),  "  Hyposulphite  of 
ethylostrychnine  may  be  obtained  bypassing  sulphuretted 
hydrogen  into -the  carbonate  of  the  base,  and  allowing 
the  liquid  to  stand  eapOMd  Co  a  moderate  heat.  It  is. 
however,  in  this  case  accompanied  by  a  produA  which, 
to  judge  from  appearances,  is  the  same  as  that  formed  fay 
the  a^ion  of  sulphide  of  ammonium  upon  Strychnine. 
This  sub^t.iuce  has  a  yellcnv  coIdui  and  is  of  extreme 
solubility  in  spirit,  and  nearly  insulublf  in  water." 

Hente  it  appears  that  there  are  two  yellow  bodies 
formed,  one  only  of  which  is  as  yet  fully  made  out.  i 
mention  this  because  some  chemist  may  be  induced  to 
take  up  an  investigation  which  promises  interesting 
results.  I  m.ty  add  that  I  began  to  examine  the  aAion 
of  sulphide  of  ammonium  on  strychnine,  as  mentioned 
in  one  of  the  papers  referred  to  above,  in  the  hope  of 
aaeertaiaiog  the  fuoAion  of  the  second  atom  of  nitrogen, 
t  was  Rvraided  by  makinj;  the  acquaintance  of  the  hypo- 
aniphites  of  the  alkaloids,  indeed,  but  by  no  definite 
results  on  the  point  in  question  ;  such  as  I  obtained  are 
rtow  t;!vcn,  and  1  wish  success  to  any  one  who  clicoscs  to 
take  up  a  problem  which  I  shall  most  probably  never 
afsln  attempt  10  solve. 


ON  A   MODE  OF   EXTRACTING  THE  MET.\LS 
MOLYBDENLM   AND  CHROMIUM. 
By  J.  ENEU  LOUCHLIN,  M.D. 

MoLVSni  s  t  M  was  first  prepared  by  Hjelm  in  the  year 
1782.  His  method  consisted  in  heating  the  trioxide  of 
molybdenum  in  a  porcelain  crucible  for  two  or  three  hours. 
Several  other  methods  have  since  been  used,  prominent 
•moag  Ihem  being  that  of  heating  the  acid  molybdate  of 
Mtaashim;  also  the  redu^onof  molybdate  of  ammonium 
vf  heat,  or  the  redu^ion  of  trioxide  of  molybdenam  by 
carbonate  of  soda.  MolybdeAura  is  described  as  a  silver, 
white  metal,  not  ahered  by  ContaA  with  air  at  ordinary 
temperature.  Sp.  gr.  8  5  ;  not  att.icked  bv  chlorhvdric 
acid  or  dilute  sulphuric  acid.  Strong  sulphuric  and  nitric 
acids,  on  the  contrary,  act  very  powerfully  upon  it  with 
evolution  of  sulphurous  acid  and  hyponitric  acid.  Having 
had  occasion  during  June,  1867,  to  use  some  molybdenum, 
I  uted  the  metboos.  above  stated ;  they  were  all  very 


satlsfaAory  as  regeMs  the  yield  of  pwe  ftetel.  bat  Ihe 

time  was  rather  long.   I  then  had  recourse  to  the  reducing 

adiion  of  cyanide  of  potassium.  Molybdic  acid  was  pre* 
pared  and  tested  accordm;;  to  Fresenius*.  The  result 
bcinr;  satisl'aciorv  as  regarded  tlie  puntv  of  t!ie  molybdifi 
acid.  10  grains  of  molybdic  acid  thus  prepared  were  mixed 
with  15  grains  of  cyanide  of  potansitim  placed  in  a  porce- 
lain crucible,  which  porcelain  crvicible  with  the  lid  luted 
was  placed  in  another  crucible,  then  surrounded  by 
powdered  animal  charcoal  and  exposed  to  a  white  heat  for 
twelve  minutes.  At  that  time  the  crucibles  were  removed, 
allowed  to  cool,  and  examined ;  the  porcelain  crucible 
was  found  lined  with  a  brilliant  silver-white  metal  of  a 
sp.  gr.  8-56,  which  was  not  attacked  chlorliydric  acid, 
but  violently  attached  by  nitric  arid  with  evelntlM  of 
hyponitrfe  add  fumes;  it  reduced  oxide  of  Mefcaiy  and 

oxide  of  silver  when  triturated  with  these  sobstMlceS.  Att 

analyiiiii  of  this  showed  it  to.consist  of — 

Molybdenum  ..  ..  98-7 
Impurities,  SiOfl,  C     ......  I'j 

lOO'O 

By  the  same  process,  using  sesquioxide  of  chromium  id 
place  of  molybdic  add,  chromium  was  obtained,  possessing 
a  bp.  gr.  6*a.  The  best  results  were  procured  by  using  a 
reducing  mixture  of  cyanide  of  potassium  and  animal 
charcoal. — Americcm  jfvurnal  of  Scieuct,  July,  x868. 
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Tkunday,  Novanktr  j,  x86S. 

Dr.  W.  A.  Mii,i.ER,  V.P.R.S.,  Ac.,  Vice-Fmideat,  in 

the  chair. 

Thb  minutes  of  the  previous  meetiog  were  read  and 
confitmcd.  Among  the  donations  to  tbe  library  which 
were  announced  was  the  valuable  present  made  by  MsSk 
Warington  of  eighty  voltunes  from  the  library  of  her 
lantenud  husbaM.  the  late  Pioliessor  Warington.  They 
consist  chiefly  of  works  wbleb  belong  to  tbe  history  of 
chemistry,  and  not  the  least  important  of  them  is  a  copy 
of  Agricola's  celebrated  treatise  "  De  re  Metallica.  ' 

The  following  names  of  candidates  for  adniis&ion  into 
the  .Society  were  read  bv  the  secretary  :  For  the  first 
time-Mr.  K.  G.  Tosh.  i'h.D.,  Mr.  G.  K.  Gowland  ;  for  the 
second  time — IJr.  W.  J.  Halmer,  surgeon  to  the  Bengal 
Army. 

The  Chairman,  then  addressing  the  Society, stated  that 
the  council  had  for  some  time  be«n  desirous  of  increasing 
the  number  of  Fellows  who  took  part  in  the  business  of 
the  Society,  but  that  they  had  met  with  some  dificoUy 
from  the  rcsthdions  imposed  upon  Chen  by  the  charter* 
which  limited  the  number  of  the  conneil  to  twdve.  They 
found,  however,  that  the  charter  did  not  define  tfaic 
nimiberof  the  vice-preudentt,  and  they  therefore  suggested 
that  the  list  of  ince*pfesidsAts  shenM  be  inerenied  by 
two. 

For  the  purpose  of  discussing  this  proposal  and  altering 
the  5th  and  7th  by  law,  the  chairm.m  summoned  the  Fellows 
of  the  Society  to  a  general  mecnn^  ti}  be  held  on  Tluuniday, 
November  19th,  at  eight  o  cluck. 

The  first  paper  read  was  by  Mr.  W.  H.  Perkin,  "0« 
ikt  Hydridt  of  Bulyro-Saluyl  and  Bttiffic-Coumarie 
Add."  This  paper  is  published  in  fall  in  the  current 
number  of  the  Society's  journal,  and  we  nay  therefore 
content  ourselves  with  a  brief  abstraft  of  it. 

The  author's  previous  communications  had  shown  that 
hydride  of  aceto-salicyl,  H,C7H40,C2H30,0,  is  an  inter- 
mediate  stage  in  the  formation  of  coumarin  from 

~~  "  «  ^t«Mr.;mni.^CT.,pp.  t;),  iSe,  (JwiiMtiTe  Aaalysis. 
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•■lifdrida  and  hydride  of  Mdnm-Balicyl.  Uie  a«t»- 
tUttttion  of  other  uhydrides  for  the  kcetic,  he  hod 

obtained  homologues  of  coumarin,  and  he  now  describes 
the  hydride  of  butyro-salicy],  which  forms  the  intermediate 
stage  in  the  synihc^i^  of  butyric  coumarin,  as  hydride  of 
aceto-salicyl  does  in  that  of  ordinary  coumarin. 

It  is  an  oil  boilmg  at  ibo'-'-z-o'  C.  Ilydrateof  potassium 
decomposes  it  iato  hydnde  of  poLassiiim-salicyl  and 
butyrate  of  potassium,  and  it  yields  witli  acetic  anhydride 
a  compound  (CgH80j,C4H603)  perfectly  parallel  with 
those  produced  by  the  adion  of  the  anhydride  on  the 
hydrides  of  etbyl-salicyl,  aceto-salicyl,  &c.  When  boiled 
with  butyric  anhydride  and  bu^ytaic  of  •odium  it  yields 
butoric  conmarin. 

By  the  a&ion  of  hydrate  of  potaadttm,  butyric  coumarin 
yields  but;,  ri:  coumaric  acid,  a  true  homologuc  of  ordinary 
coumaric  actci,  and  like  it  capable  of  yielding  only  mono- 
metallic derivatives. 

"  Oh  the  Application  of  t'in-n  'nt,-  (i,r>  lu  the  Toughening 
and  Rcjiniyii;  of  Gold,'*  by  V.  1!.  Miller,  F.C.S.,  Allayer 
in  the  bydncy  branch  of  the  Hoyal  Mint. 

The  methods  now  in  use  for  effisding  the  above  pur- 
poses are  all  more  or  leu  unsatisfa^ory,  and  the  author 
has  therefore  dcviied  a  process  which  appears  to  satisfy 
all  tbe  requirementi  of  the  caia  in  a  lioigie  coeratioo. 

A  French  clay  cmeible  is  latnratfd  wha  borax  by 
immersing  it  In  a  hot  saturated  fioltttton,  anddrjring.  The 
gold  is  then  melted  in  this  crucible  with  a  little  borax, 
and  a  stream  of  chlorine  ^as  is  allowed  to  pass  through 
it  by  means  of  a  clay  tube  (a  tobacco-pipe  stem  \k'as  found 
suitable).  l"he  chlorine  generator  is  tkied  \v':ih  a  safety 
tube  7  feet  long,  and  is  connected  with  the  clay  tube  by 
a  caoutchouc  tube.  In  a  few  hours  the  whole  of  the  silver 
is  convened  into  chloride,  which  floats  on  the  gold.  The 
borax  prevents  the  absorption  of  the  chloride  by  the 
crucible,  and  also  its  volatilisation,  except  in  very  minute 
quantities.  As  soon  as  the  gold  has  become  solid,  the 
•till  liquid  chloride  of  silver  is  poured  off,  and  the  gold 
is  now  found  to  have  a  fineness  of  say  993  parts  In  T,ooo. 
The  apparent  loss  of  gold  is  very  little  greater  th.in  is 
found  in  ordinary  gold  melting  being  2  q  parts  in  10,000 
—whereas  in  the  ordinary  process  it  is  2.  A  small  sample 
'of  the  gold  is  removed  from  time  to  time  during;  the 
operation  by  means  of  a  piece  of  tobacco-pipe  used  as  a 
pipette.  This  is  rapidly  assayed  approximately,  and  thus 
the  progress  of  the  operation  i.sjudt^cd  of. 

The  fused  chloride  of  silver  obtained  as  a  slab  after 
the  operation,  is  reduced  by  placing  it  between  two  plates 
of  wrought-iron  in  a  bath  of  dilute  sulphuric  acid.  The 
spongy  silver  so  obtained  contains  gold,  which  may  be 
leparated  by  nitric  add.  The  nitrate  of  silver  can  of 
conne  be  precipiuted  as  diloride,  and  subsequently 
reduced.  The  gold  appears  to  be  present  in  the  chloride 
of  stiver  in  the  form  of  a  double  chloride,  and  the  author 
has  succeeded  in  separatin(^  it  dire<ftly  from  thil  Combina- 
tion by  precipitation  by  metallic  silver. 

The  Chairman,  in  proposinfj  a  vote  of  thanks  to  the 
author,  remarked  upon  tite  ^eat  importance  of  the  new 
process.  Much  of  the  gold  imported  into  this  country 
contained  60  or  70  ounces  of  silver  in  1000,  which  could 
not  at  the  present  time  be  profitably  extraaed.  The  new 
method  timaU  probably  be  soon  adopted  by  BngHsh 
miayerSi 

Mr.  Forbes  had  Ilstcfted  to  the  reading  of  the  paper 
with  great  pleasure.  It  had  hitherto  been  supposed  that 
the  volatility  of  chloride  of  Nilver  was  too  i^reat  to  allow 
of  sucli  a  method  of  separation  being  adopted,  but  the 
author's  experiments  seemed  to  leave  HO  dOubt  that  borax 
would  prevent  the  volatiliisation. 

Professor  I-osti;i;  remarked  that  the  ai\ion  of  borax  in 
this  case  probably  consisted  in  its  shutting  out  the  atmo- 
•|diere.  The  chloride  of  silver  could  not  evaporate  with- 
out an  atmosphere  into  which  it  could  difiiiie  itself.  Dr. 
Matthieaseo.  in  some  of  kia  eKperimeoti,  made  vie  of 
ftned  pnnlBii  for  the  same  pttrpoee— vis,,  to  avoid  erapora- 


NoU9»  tht S^ifie  OmHty  mid  BoiHMg-i^aU  «f  CArf 
myl  Diehtoride**  by  T.  B.  Tbone.  DaltOB  fididlaria  tbe 

Laboratory  of  Owen's  College,  Manchester.  Thnaiidwr 

prepared  the  liquid  by  distilling  an  intimate  mixture  «l  le 

parts  sodium  chloride  ani:  t rnr'.s  puLi^ ,1  ^i;-!  dichromate 
with  30  parts  strong  sulpaunc  acid,  lie  iciiiovcdthc  fre« 
chlorme  by  repeated  di.stillation  in  an  atmosphere  of  car- 
bonic acid.  The  specific  gravity  of  the  liquid  so  obtained 
was,  at  a  temperature  of  25*  C.,  1-92.  Walter,  whose 
previous  determination  is  quoted  by  the  author,  fouad 
1*71,  but  this  number  is  rendered  impossible  by  the  fad 
that  the  pure  liquid  sinks  when  dropped  into  strong  sal- 
phttric  acid. 

The  bdHng  poin£|  at  a  pressure  of  7}}  millimetrei,  wis 
found  to  he  Ti(h8.  Walter,  at  a  (pressure  of  760  nllB* 

metres,  found  tiS*.  Allowing  for  the  difference  of 
presisure,  these  two  observations  a^ee  completely.  Tbe 
dichloridc  cannot,  however*  be  dlltillcd  without  SOSK 
sli^rht  decompoRition. 

"  AKtiiysis  vf  the  Ashes  vf  a  Distastd  OfM^  Tm 
{Citrus  Aurantium),  by  T.  E.  Thorpe. 

The  orange  plantations  along  the  south-eastern  coa« 
of  Spain,  and  in  the  adjacent  Balearic  Isles  have  recentty 
been  vllited  with  a  severe  epidemic,  the  rapid  progreu  of 
which  wai  naturally  viewed  with  no  little  anxie^  by  the 
people,  since  the  culture  and  expoitarion  of  oran||!es  cea* 
Etitutc  one  of  their  principal  induitriei.  The  origin  of  flu 
disease  is  involved  in  complete  ohscurity,  and  as  yet  ft 
has  bafiled  all  attempts  at  remedial  measures.  The  first 
symptoms  are  observed  in  the  leaves,  which  turn  yellow 
and  drop  olT;  a  most  disgusting  odour  exhales  from  the 
roots,  and  in  a  few  days  the  tree  succumbs.    The  violence 

of  the  disease  is  now,  happily,  much  abated*  asd  it 

appears  to  be  dying  out. 

Professor  Bunsen,  who  visited  the  Balearic  Isles  during 
the  summer  vacation  of  last  year,  collected  specimen*  of 
various  parts  of  ihti  diseased  plants,  and  the  author  h»s 
analysed  the  ashes  of  them  under  bia  diredion  ia  tfae 
laboratory  of  the  University  of  Hndelberg. 

The  method  of  analysis  is  first  described.  The  cattift 
bases  were  first  converted  into  carbonates  by  treatment 
vi'ith  CO2  in  a  stoppered  r;lass  cylinder,  the  whole 
evaporated  to  dryness,  treated  w.th  a  small  quantity  of 
water,  and  the  insoluble  separated  from  the  solvb'e 
portion  by  means  of  a  weighed  filter.  Separate  analyits 
of  each  were  made.  The  phosphoric  acid  in  the  insoluble 
portion  was  estimated  by  means  of  tin.  The  highly  con- 
centrated nitric  acid  solution  was  treated  with  fuming 
nitric  acid,  wanned,  and  digested  with  tin  foil  till  tbe 
latter  was  fully  oxidised.  On  filtration,  the  whole  of  Ae 
phosphoric  acid  remabed  in  the  pmcUMtatt.  This  pa* 
cipitate  wai  dissolved  in  concentrated  potash  sohitHin. 
diluted,  saturated  with  sulphuretted  hydrofjen,  treated 
with  very  slight  excess  of  acetic  acid,  and  the  tin  sulphide 
filtered  olT  by  means  of  Bunsen's  filter-pump,  the  uie  of 
which  is  absolutely  necessary'.  The  filtrate  was  concen- 
trated, filtered  from  the  tin  sulphide  which  had  precipitated 
during  evaporation,  and  the  phosphoric  acid  thrown 
down  in  the  usual  way.  The  filtrate  from  the  tia 
oxide   was   treated   with   sulphuretted  hydrogen 


to 

remove  forci^jn  metals,  such  as'  lead  and  copper,  iiib» 
duced  bf  the  tioi  and  the  remaining  mctris  deterailaed 
in  the  mnai  inaimar. 

The  eortlon  soluble  in  water  wai  introduce'*  irt^  3 
welffheo  flask  with  a  lateral  tube  by  wMch  aliquot  y^-'.s. 
of  the  weii^hed  liquid  could  be  removed  for  separate  pw- 
cesses.  Tiic  only  one  of  these  which  presents  any  pecn- 
Itarity  is  the  process  to  v.iiich  thi*  plaiino-chloride  of 
sodium  was  8ul)ie^icd.  It  was  foimd  impossible  to 
remove  all  traces  of  ma<;nr5iiim  from  the  alkaline  chlortdtj 
by  the  use  of  ammonium  carbonate  and  ammonia.  Tbe 
filtrate  from  the  platino-chloride  of  potas<5ium  was  there- 
fore exposed  to  direA  sunlight  in  a  flask  filled  «^tl> 
hydrogen,  tlie  alcohol  having  been  previously  removed  bf 
evaporation.  The  platiaam  is  qnkUy  rod»Md»sad4e 


magnesium  eaii  llm  bs  «tlii»Md  in  nt  nnal  wqT' 
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We  hxn  no  wpnen  for  the  detaOt  of  the  snalTMe  which 
bllow.  Tables  are  given  which  show  the  percentage  com- 
position  of  the  ash  of  the  roots,  »tem,  branches,  and  fruit, 

and  the  results  are  compared  with  the  analyses  of  the  .is'n 
of  healthy  plants  made  by  Rowney  and  How  and  by  Dr. 
Richardson.  The  most  remarkable  diiferenccs  observed 
in  the  comparison  are  shown  in  the  following  table, 
•hewing  the  percentages  of  line  and  phosphodc  ndd :— 

Root  of  diieased  plant..  61*82  ..  i'57 

Stem  of  ditto   70  67  . .  2  66 

Root  of  healthy  plant  . .    . .  49'i>9  . .  13*47 

Stem  of  ditto   55'i3  . .  17*09 

The  photpboric  acid  is  thtu  shown  to  be  in  deficienqr  in 
the  diseased  plant,  and  the  lime  in  excess.  Similar 
diflerencct  cannot*  however,  be  traced  in  the  ash  of  the 

fruit. 

Professor  \Vi I.I.I  AMsoN  asked  whether  any  fellows  present 
had  tried  the  u.sc  of  tin  in  separating  phosphoric  acid. 
Considerable  doubts  had  been  entertained     to  its  value. 

Mr.  David  Fouwb  bad  found  the  resulu  obuined  by 
the  use  of  tin  most  ansatisfaAory.  Some  oxides,  especial^ 
that  of  iron,  went  down  with  the  tin,  and  the  wiwle  at 

the  phosphoric  acid  was  not  precipitated. 

Professor  Voelcker  had  aUo  tried  the  tin  process  but 
could  make  nothing  of.it.  With  reference  to  the  question 
of  the  composition  of  the  ashes  of  plants  in  disease,  he 
remarked  that  we  wanted  data  as  to  the  composition  of 
plants  grown  under  different  circumstances.  The  com- 
poettion  in  health  varied  extremely  with  the  nature  of  the 
toil.  ftc.  Potatoes,  for  instance,  exhibited  the  greatest 
variations  of  composition  in  different  samples.  In  the 
determination  of  lime,  it  was  not  uncommon  to  find 
differrntes  of  frt)m  10  to  18  per  cent,  and  this  in  licnlthy 
plants.  'I  he  speaker  considered  that  too  much  rcli.ince 
must  not  be  placed  on  comparisons  of  this  sort. 

Dr.  ATTriKi.n  hnd  made  ni.mv  analyses  of  the  ashc<;  of 
healthy  and  i!i  ,.  .i^Lil  puLi'.iJL-s  and  other  members  of  the 
genus  Soliinum,  and  had  been  unable  to  ob&er\-c  any  con- 
stant ditTerences  of  composition. 

Dr.  OoLiNQ  remarkea  that  the  differences  in  the  per- 
centages of  lime  recorded  by  Mr.  Thorpe  might  be 
csplauied  in  the  manner  suggested  tiy  Professor  Voelcker, 
bat  dms  the  variations  in  phospbone  acid,  supposing  the 
aaalyaeB  to  be  correA,  were  startling. 

PnMGessor  Williamson  :  With  dilTerent  methods  of 
naalysis,  chemists  teem  to  gst  very  dtflSerent  reantta. 
(Laughter.) 

The  Chairman  enquired  whether  any  of  the  Fellows 
had  obtained  tjood  re.sults  with  the  molybd.itc  process. 

Mr.  KoRnrs  believed  it  to  be  the  most  accurate  wliich 
bad  yet  been  suggested.  It  was  necessary  to  take  some 
.precautions,  in  particular  le  dlow  the  UqoM  to  stand  for 
•  long  time — 25  to  30  hours — so  as  to  become  crystalline, 
before  lilterinK  it. 

Plolisseor  Milum  and  Dr.  Paul  had  both  experienced 
great  dilBcnlty  In  washing  the  precipitate. 

Professor  VoeLCKER  found  that  it  silica  was  present  in 
the  solution,  it  went  down  with  the  molybdate,  and  was 
subsequently  dissolved  by  the  ammonia. 

The  Society  then  adjourned  until  Thursday,  the  19th 
inst.,  when,  in  accordance  with  the  President')*  summons, 
a  general  meeting  will  be  held  at  eight  o'clock. 


Ketone  of  Formle  Acid. — ^E.  Mulder.  Assuming  the 

ketone  of  formic  acid  to  be  identical  with  formic  aldehyd. 
this  interesting  compound  may  be  expedcd  to  be  formed 
by  that  readion  which  is  used  for  the  preparation  of 
ketones  when  applied  to  formic  acid.  On  he.itinp;  calcic 
formiate  and  condensing  the  produifls  of  distill. a. nn  at  a 
very  low  temperature,  a  liquid  was  obtained  which  had  all 
the  properties  of  Hojraaan'k  ftfOUC  MAyd^-jZrituhr. 
Ck^  N,F.  tv.,  365). 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


Estimation  of  Cobalt  in  Presence  of  Arsenic. — C. 
Wmkler.  The  method  for  the  volumetric  determination 
of  cobalt  in  presence  of  nickel,  as  proj'iosed  by  the  author 
some  years  ago  {Z.  Anal.  Chem.,  iii.,  365.  420),  was  found 
to  be  inapplicable  in  cases  where  oinrgea  compoonds  of 
chlorine,  sulphur,  arsenic,  and  phosphorus  were  present. 
The  method  consisted  in  first  mixing  with  the  solution  to 
be  tested  mercuric  oxide,  and  then  adding  a  standard 
solotifm  of  potassic  permanganate.  ThelnfttrionaadioD 
of  arsenic  and  phosphoric  acid  may,  however,  be  easily 
avoided  by  precipitating  them  as  arseniates  and  phos- 
phates  of  iron,  oy  adding  a  proportionate  quantity 
of  pure  ferric  chloride,  an  exccs.s  of  which  is  removed  from 
the  solution  by  the  subsequent  addition  of  mercuric  oxide- 
Sulphuric  acid  is  removed  by  means  of  baric  chloride. 
The  solution  does  nut  require  to  be  filtered  before  UtUf 
tion. — (Z.  Amal.  Clum.,  vii.,  47.) 

QUding  OlsM.— W.  Wamichew  The  following  are  tto 
ingredienta required :—tst  Sotntion  of  gold:  pure  gold 
(free  from  silver)  is  dissolved  in  aqua  regia,  the  solution 

evaporated,  and  the  residue  taken  up  with  water,  so  that 
120  C.c.  contain  i  fjramnc  of  gold.  and.  Solution  of 
sodic  hydrate  (which  need  not  be  absolutely  pure)  of  i-o6 
sp.gr.  3rd.  Reducing  lic|uid  :  50  grammes  sulphuric  acid 
(monohydrate I,  40  gratnmcs  alcohol,  35  grammes  water, 
and  50  grammes  powdered  manganic  peroxide,  arc  distilled 
into  50  grammes  water  until  the  bulk  of  the  latter  is 
doubled— to  grammes  cane  sugar,  inverted  by  dissolving 
in  70  ex.  water  and  boiling  with  0-5  grammes  nitric  add 
of  sp.  gr.  1*34.  The  distilled  liquid,  the  inverted  sugar, 
and  100  C.C.  alcohol  are  mixed  together,  and  the  mixture 

diluted  to  50OCX. 
Id  using  these  solutions  t  volume  of  the  sodic  hydrate 

solution  is  mixed  with  4  volumes  of  the  gold  solution,  and 
to  this  mixture  is  added  from  i-35th  to  l-30th  volume  of 
tl.e  iLiJucing  liquid.  The  objedt  to  be  gilded  is  placed  on 
the  top  of  the  solution,  having  the  surface  intemlcd  to  be 
coated  turned  downwards.  The  temper.^turt'  of  the  bath 
should  be  below  60°  C.  Glass  surfaces  must  be  cleaned 
with  a  solution  of  sodic  hydrate  and  alcohol ;  cleaning 
with  acids  would  prevent  the  film  of  gold  from  adhering 

Chlorous  Acid  and  Nsphthalene.— Th.  Hermann. 
On  adding  potassic  chlorate  to  a  mixture  of  moderately 

concentrated  sulphuric  acid  and  naphthalene,  clilorous 
acid  is  generated,  which,  ading  upon  the  naphthalene, 
causes  the  formation  of  various  produfts  of  addition, 
substitution,  and  oxidation  ;  of  the  last  are  phthalic  acid 
and  carbonic  anhydride.  As  aprodu(5t  of  addition  an  acid 
of  the  composition  ^ioH7C10j,  is  obtained,  the  ibrmatioo 
of  wMeh  hMg  tepresented  by  the  eqaatloii-> 

c.Hs  +  (anoja  -  GX0H7C105  +  2cni  +n,o. 

This  acid  is  soluble  in  water,  and  on  evaporating  the 
solution  separates  in  oily  drops.  It  is  gradually  decom- 
posed by  water,  more  readily  by  baric  hydrate,  chlorine 
being  substituted  by  hydroxyle,  and  a  new  dibasic  acid 
formed.  The  latter  acid,  which  is  amorphous  like  the 
former,  is  readily  soluble  in  water,  reduces  an  aromoniacal 
silver  aolntion*  and  fonna  a  ooluble  precipitate  with  plum* 


FnrUier  nrodoAsof  the  rea^ion  are  dichlornaphthalene, 
which  is  ootained  in  large  quantities,  and  a  sulphoacid 

which  is  obtained  as  a  potassic  s.'i!t  of  tlie  composition 
CiuH^KClSOfj.  This  salt  crystallises  in  small  brown 
crystals  which  dissolve  in  water,  producing  a  dark  red 
solution.  Whin  subjected  to  dry  distillation  naphthto- 
(luinone,  l-Lsnies  other  compounds  is  formed. — (i»itsi|gsk> 
d.Ges.  t.  Ihf.  d.ges.  NiUurw.  g.,  Marburg,  1868,  48). 

Benzoyle-ParapbenoUulphuric  Acid. — A.  Engelhard 
aod  P.  Latachiaow.  Tht  aftioa  of  nlphiuia  aaiydkida 
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apon  phenylic  benzoatc  givc'i  rinc  to  the  fc  rniation  or 
various  compounds,  according  to  the  conditions  ot  the 
experiment.   At  oC,  bcuoylcpvaphetiolttilpburic  ftcid 

is  prir.cip.iUv  formed  — 

C'f  H.O  C';ir;0(  1  SO3  -  GcH4(HSOj)0(G;H5G). 
If  the  reatfkion  is  allowed  to  continue,  another  acid,  of 
the  composition  C^Hii HS03)30(G-H50), — or,  perhaps, 
e6Hj(H«e3)2eie;HiiHse^ei,  (.c.  ben2(iyle-sulpho- 
pbenoldiattlpharic  acid— snakes  h«  appearance. 

At  ofdinafy  temperattifet  and  witli  an  excess  of  sul- 
phnrie  anhydride,  an  energetic  reaftion  takes  place,  ac- 
companied by  a  rise  of  temperature  and  benzosulphuric 
together  with  phenoldisulphuric  acid  arc  obtained — 
Cjl-Oie-lljO)  +  ^SOj  CvH5G.(C-;HjO)3SOj,  or 
more  probably  =  GfllifUSO  i,0  -^  €-H^(SOj)G.  i.e., 
phenuldisnlphuric  iuid,  and  tlie  anhydride  of  benzosul- 
phunc  acid.  Bcnroyie-paraphenolsulphuric  acid  is  easily 
separated  from  those  accompanying  it  by  beinij  converted 
into  the  baric  ult,  which  is  almost  insoluble  in  water, 
while  the  coffcsponding  salts  of  tbeother  acids  arc  readily 
soloble. 

Another  method  for  the  preparation  of  this  acid  consists 
in  aaing  upon  paraphenolsulpborie  acid  with  cbfer- 

bcnzoyle — 

G,H^(HSe3)OH  +  H,0  +  sGyHjOCl  - 
=  2HC1  +e7U«Oa  -t-  e6H4(H&0^y(C;H}0). 
The  icaAion  which  sets  in  at  once  has  to  be  assisted  by 
gentty  heating  the  mixture ;  the  acid  is  then  extraAed 
with  cold  water. 

The  aiiihois  confirm  KeV.ule's  statement  as  to  the  ex- 
isleiii-e  of  twu  ibonieiic  sulpiiuacids  ol  phenol.  The 
potassic  salts  of  para-  anil  n.eta-phcnolsulphttzic  acid  are 
differently  ailed  ujMm  by  chlurbenzoyle — 

g^^ksOjIOIi  +  CfHceci  = 

e  HCr  +  €«H4(KSea)0(€^H5e). 

llaU-aeid. 

CsHjOCKSO})  +  O^HjOCl  KCI^hGcHjO.erHsO.es^. 
—{Z^tukr.  Ch^  iv.,  75). 


NOTICES  OF  BOOKS. 


BraithwaiU's  Rttrospiet  of  Mtdiciite.   Vol.  57.  Simpkin 
and  Marshall. 

Like  the  previous  volumes  this  fifty  seventh  half-yearly 
retrospedl  of  medicine  is  invaluable  to  the  busy 
practitioner.  .\s  wc  write  the  word  ■•  praditioner,  '  \^e 
arc  struck  tl^at  a  learned  profc<!slon  should  endure  a 
designation  so  unLciutli  and  ear  ollendir.i^.  If  one.  never 
having  heard  of  the  ambiguous  luic  "  general  practitioner  " 
as  applied  to  a  do<itor  pradising  both  medicine  and 
surgery,  were  asked  the  probable  application  of  this 
equivocal  designatioOi  lie  WOVld  inevitably  connect  it  with 
a  breaker  of  tto  law  not  very  particular  in  his  predatory 
^-inge  from  ImndlierehMi  to  housebreaking.  Besides  the 
titles  of  doAor  or  physician  and  suigeon,  a  middle  term 
is  required  to  denote  the  balk  of  the  medical  profe««ion, 
who  combine  the  pracliee  of  both  medicine  .mc!  "lur^^ery. 
If  no  single  word  is  av  ailable,  snrely  phx'sik  inn -surj^eon  or 
Burgeon-physician  would  more  fitiv  de  ignate  one  who 
practises  both  branches  of  his  profession  than  the  non- 
descript, ill-sonndinj;  title,  "  j^encral  practitioner.'' 

Throughout  this  volume,  as  in  the  more  recent  volumes, 
there  are  manifold  indications  of  the  deepening  conviction 
that  lymotic  diseases  are  caused  by  the  action  of  v.irious 
kinds  of  infusoria,  and  that  ultimately  some  chemical 
means  will  be  discovered  capable  of  destroying  them  in 
the  human  economy.  Of  considerable  interest  to  the 
j^armaceutical  chemist  are  twro  papers  by  Dr.  Sansom, 
who  strives  to  show  with  a  noteworthy  array  of  fads, 
which  at  a  future  time  he  promises  to  strent^then,  tliat  a 
corobinMion  of  sulphites  with  carbolic  acid  has  proved 


remarkably  efficacious  in  tlic  ire.itmt'nt  of  cholera,  small, 
pax,  scarlatina,  &c.  He  has  succeeded  in  making  com- 
pound salts  of  sulphuric  and  carbolic  acids  \v:tb  potash, 
aminnnia.  sod.T,  and  magnesia.  Who  can  gainsay  the 
rea^onable  expectation  that  chemistry  will  one  day  yield 
an  antidote  as  potent  against  zymotic  diseases  as  quuune 
is  against  ague  r 


CORRESPONDENCE. 


OZONE. 

To  ihi  Editor  of  the  Chnnuat  XtWi. 
Sir, — In  reply  to  your  corespondent  who  has  kindly 


noticed  my  few  remarks  on  ozone  observations  (Chemical 

vol.  X 

rules; 


News,  vol.  xviii.,  p.  202),  I  beg  to  enclose  the  followiag 


I.  Use  Schtfnbein's  t«tt-panet*,  la  sold  by  Casella. 

3.  Expose  them  in  thetmnll'ticed  oione  cage  (Sir  Jamt* 
Clarke's)  as  made  by  Casella. 

J.  Give  exadt  particulars  as  to  the  height,  position,  and 

iii.Ti       'i/i^rj  of  the  cai^e. 

4.  Ciiangc  the  test-papers  every  twelve  hours — at  9  a  .Ti. 
and  9  p.m. 

5.  Use  Schfinbein's  scale  ;  at  the  same  time  note  ^cry 
carefully  the  ditTcrent  shades  and  modes  of  distributum  ef 
the  colour  over  the  test-paper  (as,  for  instanco,  wbetber 
equally  distributed,  or  in  specks  or  spots),  with  tiie  incwts 
the  formation  of  a  more  perfeA  scale. 

Should  your  correspondent  succeed  in  organising  a  dab 
such  5    1.1  I  r  I    ses.  I  shall  be  most  happy  to  coniributef 
so  far  as  I  am  able,  observations  on  ozone. — I  am,  &t., 
R.  C.  C.  LirpfncoTT,  Jua.»  F.M.S. 

Over  Court,  near  Brtsi«l, 
Nov.  9,  tSW, 


CHEMICAL  LABORATORIES. 

To  Hit  Editor  of  tkt  Chemical  News. 

8Mt<^It  was  with  great  pleasure  that  I  tend  tfie  UtHJc 
upon  chemical  laboratories  which  appealed  in  your  bn 
impression.  Something  of  the  kind  lutt  been  long  required 
to  show  Imw  sadly  wa  are  in  want  nf  man  chMwcsI 
laboratories,  and  how  altogether  inadequate  to  our  wanis 
are  the  few  poor  and  ill-furnished  ones  which  we  possess. 

I  trust  that  the  writer  will  allow  me  to  corred  one  state- 
ment of  l-.is  which  is  likely  to  leave  an  erroneous  impre«- 
sion  upon  the  mmds  of  many,  viz.,  the  following The 
Scliool  of  Mines  had  a  very  limited  idea  of  its  dutits  aj 
regards  chenii&try  when  t(  gave  only  a  corner  tor  as  exer- 
cise." Now  this  "  small  room  in  a  corner,"  as  he  very 
aptly  and  strikingly  describes  it,  is  now  no  longer  tbi 
chemical  laboratory,  although  it  may  have  been  at  afiNWr 
time,  but  is  used  as  the  metallu^cal  laboratory.  Tkt 
reader  may  judge  for  himsdf  wdiether  the  term  "  hmU 
loom"  is  applicable  or  not  when  he  is  Sold  that  it  contsiM 
benches  for  about  eight  students,  and  that  more  could  est 

possibly  be  squeezed  in. 

At  the  present  time  there  arc  about  twelve  gcndeints 
working,  or  rather  endeavoviririg  to  work,  in  this  pl.i'-t. 
besides  others  who  are  waiting  to  do  to.  so  th.ii  tae 
authorities  cannot  say  more  space  is  not  required. 

On  the  other  hand,  the  extent  of  the  chemical  labora- 
tories is  somewhat  greater,  comprising,  in  fad,  the  Royal 
College  of  Chemistry,  which  affords  accommodation  fot 
nearly  50  students.  We  thus  see  that  the  Royal  School 
of  Mines  pqvradwr  more  attention  to  chemisti^  tbse 
one  would  anppose  fi'om  the  reference  made  to  it  m  il» 
paper  to  which  allusion  has  already  been  madCj  slitosgk 
even  that  attention  is  nothing  like  sufficient. 

Apologising  for  taking  up  10  mvch  valtuUe  qisMh* 
am,  &c.,  A. 
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ESTIMATION  OF  FREE  HYDROCHLORIC  ACID. 

To  Ou  BdUor  «/  tkt  Chmkat  Nttn. 

Sir. — In  determining  the  amount  ofescape  of  hydrochloric 
acid  in  different  alkali  works,  I  frequently  find  it  necessar)* 
to  reCfic;nisL-  and  estimate  the  amount  of  this  acid  in  a 
mixture  which  may  contain  sulphuric  acid,  sulphates, 
hydrochloric  acid,  and  chlorides. 

As  I  have  never  fouiul  ,i  f.ati9faclory  plan  of  doing  this 
described  m  any  of  the  hooUs  I  li,i\e  consulted,  I  give  you 
the  method  I  adopt,  hoping  it  may  be  ueeiiil  to  other 
chemists.  I  first  oMalit  ao  aqneous  solntioii  of  the  sub- 
stance to  be  examined,  if  gas  from  a  chimney  or  flue, 
by  drawing  through  water  by  means  of  an  aspirator;  if  a 
solid,  by  Itxiviatioo  with  water.  To  thia  aonition  I  add 
predpiutcd  carbonate  of  baryta  in  a  moist  state,  dif^st 
for  a  short  time,  boil  tn  t  -  p  !  carhonic  ncld.  and  thus 
precipitate  any  carbon.Ttf  ol  u.irjr  t.i  held  in  solution,  a.-id 

The  wIriIo  of  the  hydrochloric  acid  h.iving  hy  thin  pro- 
cess been  ^."un^"erted  inlu  ehloridu  of  barium,  from  the 
amount  of  bary  ta  in  the  filtrate,  the  quantity  of  free  hydro- 
chloric acid  in  the  ori^nal  aubatancemAy  be  easily  calcu- 
lated.— I  am»  &c., 

John  T.  IIobson, 

InajicAor  of  Alkali  Works,  Middle  DIstriA. 
l«i|(b,  Novenbsr  r>  16M. 


PERIDOTE  METEORS. 


To  tht  Editor  0/  tk*  Ckemual  Netes. 
Sir, — In  your  valuable  joamal  of  Nov.  6  you  give  the 
results  of  an  analysis  recently  made  by  my  friend,  Professor 
Pisani,  of  the  meteoric  stone  that  fell  on  the  ttth  of  July, 
1868,  at  Ornans  (Doubs),  whieh  analj  sis  shows  as  much 
as  75  per  cent  of  peridotic  silicate.  M.  Pi'ani  has  re-  ' 
marked  on  this  occasion  that  the  proportion  of  pcridote  in 
this  meteorite  is  much  larger  than  in  any  other  known. 

I  should  be  glad  if  you  would  allow  me  to  observe  that 
In  my  work  "  Meteors,  Aerolites,  and  Falling  Stars,"  pub- 
lished In  IfOndon  ia  1867,  which  contains  all  the  analyses 
of  meteoric  ttooes  made  up  to  that  date,  I  have  given 
^.  ita  tt  ft*.)  a  complete  account  of  the  fait,  and  two 
analyses  of  the  remarkable  meteorite  which  fdl  on  the 
3rd  of  OAober,  1815,  at  Chassigny,  near  Langres.  This 
meteorite  consists  almost  entirely  of  peridotic  material. 
There  is  a  small  frapmcat  of  it  in  ihc  colle^ion  of  the 
Hritish  Museum.  It  does  not  appear  to  contain  any  iron 
or  nickel  in  the  metallic  state,  but  to  contain  no  less  than 
about  gft  per  cent  of  ferruginous  olivine,  hence  it  bel(>nf;s 
to  the  third  section  of  my  classihcatiun,  vit.,  meteurues 
containing  little  or  no  metal. 

This  complete  absence  of  metallic  ingredients  may  per- 
haps account  for  the  carious  fadl  that  when  this  stone  fell 
m>  globe  of  6re  was  aeeta.  It  was  observed  to  fall  (at  half- 
past  eight  in  the  morning),  aftnr  a  soiiei  of  detonations, 
from  a  grey  cloud  above  the  north-east  horison,  and  pene- 
trated about  two  feet  deep  into  the  toil  of  a  vineyard  ;  a 
thick  smoke  issuing  from  the  fpnvnd  indkatsd  the  spot 

where  it  fell.— 1  am,  &c., 

T.  L.  PHiPW»f»  PhD.,  F.C.S. 

The  Cedars,  Putney.  S.W.,7th  Nov.,  j868. 


the  interior  folds  of  the  leave*  of  the  New  Zealand  6aK  - 

{Pkormium  UHax),»nd  which  is,  in  faA«  a  sort  of  hemp 
in  natural  solution,  possesses  the  properties  desired. 
While  liquid  it  can  be  used  as  common  gUm  ;  but  once 
dry,  no  ordinary  solver.t  has  any  action  upon  it.  This 
natural  produift  mif^ht  be  collecied.  and  probably  withoOS 
prohibitory  expense  and  in  sufficient  abundance,  as  ih« 
Pkormium  is  a  New  Zealand  weed,  covering  whole  square 
miles.  It  is  still  open  to  experiment  for  the  colonists 
there  to  add  this  to  their  produce,  and  it  is  for  some  of 
our  Waterlows  or  Spottiswoodes  to  initiate  it,  by  getting 
to  England  aach  a  first  aujfply  of  the  juice  aa  would 
enable  our  chemists  to  examine  its  precise  aatuie,  and  to 
assign  the  conditions  for,  and  limttatiooa  to,  its  use  for 
envelopes.  It  is  said  that  silk  diseolved  in  chloride  of 
zinc  affords  another  sort  of  liquid  cement  presenting  some, 
!  at  least,  of  the  char.iiiers  here  needed  ;  but  it  has  others 
which  are  objectionable,  as  tending  to  destroy  in  time  the 
paper.  Again,  it  is  stated  that  a  solution  ut  pure  woody 
fibre  in  ammonio-chluride  of  copper  enjbraces  the  requisite 
properties.  Dr.  ScoftVrn  has,  the  writer  believes,  experi- 
mented a  good  deal  upon  this  and  other  uses  for  this  very 
singular  compound,  but  be  is  not  aware  how  Oar  it  liaa 
been  found  aniled  to  dosing  envdopea.  Me  does  not 
anticipate  well  of  it  in  some  letpeda,  and  those  the  aame 
as  render  the  silk  solution  objeAionable. 

Lamentable  Accident.— On  Wednesday,  OdoberiSth, 
a  most  deplorable  accident  occnrred  in  an  extensive 
chemical  works  at  Runcorn,  Cheshire.  .\  voung  gentle- 
man, William  Henry  Exall,  B.Sc.,  B.A.  (London),  who 
occupied  the  situation  of  analjrtieal  chemist  there,  wat 
going  throogk  the  works  between  6  and  7  p.m.,  and, 
in  the  obeetirity  of  the  evening,  adually  walked  into 
a  vat,  sunk'  a'mut  3  feet  in  the  ground,  and  containing  a 
hot  acid  solution  of  chloride  of  copper.  He  sank  up  to 
the  neck, but  managing  by  some  means  to  get  out  himself, 
he  walked  to  another  part  of  the  works,  where  he  obtained 
assistance,  was  borne  to  his  lods^ings  on  a  stretcher,  and, 
after  thirty-six  hours  of  great  suffering,  breathed  his  last 
at  6  a.m.  on  Friday  morning,  OAober  30th,  aged  twenty- 
two  years.  He  was  a  young  man  with  acquisition  and 
talent,  of  the  highest  order,  and  combined  with  an  UO" 


MISCELLANEOUS. 

Condy'a  Fluid.  The  judges  of  the  Havre  Exhibition 
ha%c  awarded  three  prizes  to  .Mr.  H.  Bollmann  Condy  for 
his  Patent  Fluids,  viz.,  the  silver  medal  in  Class  II., 
the  xiK  er  medal,  and  special  vote  of  appfobetion  at  the 
Naval  Medical  Congress. 

Secure  Cement  for  Envelopes. — The  editor  of  the 
Pract  teal  McchnriUs'  Jauriuil  says  that  the  thick  glu- 
tioou  9  Juice  which  is  found  in  considerable  quanl^ias  in 


affeded  simplictty  of  manner  and  noble  hearted  geaetosity 
of  sentiment  which  were  akme  loficient  to  win  Mm  the 
admiration  and  affeftion  of  all  who  knew  him.  He  lived 
a  true  christian.    A  few  weeks  before  his  death  he  had 

commenced  reading  for  the  deforce  of  Doctor  of  S  i'-rjce.  . 
Thewriter, whose  successor  he  was  at  the  above-nieittioiied 
works,  mourns  in  his  loss  that  of  a  dear  and  miich«valaed 
friend. — Watson  Smith,  F.C.S. 

The  New  High  School  and  Laboratories  of  Paris. 
—The  provisions  of  the  recent  decrees  for  the  esubliah* 
ment  of  a  praftical  htgb  aebool  and  laboratories  of  study 
and  research,  already  noticed  in  thtyounuilo/the  Soeiely 
of  Ari%,  are  being  carried  into  efTed  on  a  grand  scale,  and 
the  demands  for  admission  exceed  all  expedlation.  As 
regards  the  school,  tliere  are  already  more  than  150 
applications,  vi.^.  :  —  Fifteen  for  the  section  of  mathematics  ; 
fifty-one  for  that  of  physics  and  chemistry  ;  forty-seven  for 
natural  history  and  physiology  ;  and  forty  four  for  the 
se^ion  of  history  and  philology.  Amongst  the  candidates 
inscribed  are  several  young  men  who  have  taken  the  degree 
of  agrfge,  or  do^or,  and  others  who  quit  the  career 
already  entered  upon  for  the  new  school ;  many  of  the 
applicants  are  foidgncrs.  The  stwdiea  will  commence  in 
all  the  four  seAions  at  the  usual  scholastic  period— viz., 
the  middle  of  November.  Some  of  the  laboratories  will  be 
opened  about  the  same  time.  At  the  Sorbonne,  the  labora- 
tories of  physics,  botany,  physiology,  and  f;eolo;;y,  to 
which  MM.  Des.iins.  Duchartre,  Claude  Bernarcl,  and 
Hcbert  have  been  appointed,  will  shortly  be  ready,  and  a 
large  chemical  laboratory,  over  which  MM.  Pasteur  and 
Sainte  Claire  Devillc  w  ill  preside,  is  now  being  ereified  by 
the  side  of  the  physical  laboratory  built  last  year  and 
dir^i^ed  b^  M.  ^aiQiii.  At  the  College  of  Fmnce,  end 
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Ihe  Ecole  Normale,  the  chcniic:il  laboratories  of  MM. 
Balard  and  Berthelot  will  be  ready  in  good  time;  and 
tboteof  M.  Claude  Bernard  for  physiology,  and  M.  Pasteur 
tax  pbytiological  chemistry,  somewhat  later.  At  the 
moMom  of  tlM  Jardin  du  PlantM,  the  Ubontorie*  of  Milne 
Bdwaids  for  xoology,  and  of  M.  Decaisne  for  vegetable 
culture  and  physiology,  arc  rcidy.  New  and  larger 
establishments  are  being  arranged  for  botany,  chemistry, 
and  conipar.itivf  physiology.  The  provinces  express  the 
desire  th.-vt  their  l.ibor.^tories  should  be  considered  as 
annexes  of  the  new  school :  scvcr.nl  towns  propose  to 
develop  their  means  of  superior  cduc.ition  ;  and  the 
Conseil-G^n^ral  of  Calv.idus  h.is  t.nkcn  the  Icid  by  voiinj; 
a  grant  of  money  in  aid  of  the  study  of  agricultural 
chemistry  in  the  laboratory  of  research,  instituted  at  the 
Faculty  of  Sciences  of  Caen.  The  conncil  of  the  new 
tcfaooi  it  convened  for  the  third  of  November,  and 
UMliDllewiBKaratlwBaiiiwoftlMiMMibenappoinloil,  ia 
addition  to  thoie  mentioned  in  a  former  notice,  who  luve 
seats  in  the  council  on  account  of  their  official  positions: — 
In  the  Bcdiion  of  mathematics,  MM.  Hertrand.  Chasles, 
Delaunay,  and  Serret,  members  of  the  Institute  of  l-  rance  ; 
M.  Puiseux,  professor  in  the  Faculty  oi'  Sciences  of  P-iris. 
Sedtion  of  physics  and  chemistry,  MM.  Bal.irtl,  iMtrnv, 
and  Wurtz,  members  of  the  Institute  ;  MM.  Desain  and 
Jamin,  profesBors  in  the  Faculty  of  Sciences.  Natural 
aeiancct:  MM.  Claude  liernard,  Urongniart,  Decaisne, 
ao4  Milne  £dw.irds,  members  of  the  Institute  ;  M.  Hcbert, 
piefeMor  in  the  Faculty  of  Sciences.  Historic  and  philo- 
logical  scienres :  MM.  Maury,  L.  Renter,  de  Roogd,  and 
Waddington,  membera  of  the  Institute ;  M;  Bfdd.  pro- 
fessor in  the  College  of  France.  The  list  of  the  labora- 
tories given  above  shows  the  extent  to  which  this  new 
system  of  superior  stientific  rilutation  is  to  be  c.irricd, 
and  the  names  of  the  profcssois  iinil  inenihcrs  of  the 
governing  council  aft'ord  a  guarantee  of  the  quality 
of  the  instruction  to  be  afforded.  The  scheme  is 
certainly  the  must  important  and  th«  most  extensive  of 
all  those  which  have  ^et  been  put  forward  for  the  dis- 
semination  of  high  scientific  luwwMge. 
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I-  lain     [tt  I ;  •  I  H  :ii  ■«  " [  f  MR  i-4-n«iniMlL 

teU  u(  (MiKn  alf <»Jjr  uoUowl  wlU  Im 
if*^  k*M  •angUMMl  «ia  atptw 


Cvmfta  Htmhn. 

Au|tu»t  ir.  iS«8. 

F..  n«  nEAewnsT,  "  Note  on  H.  F-.  Rnscoc's  Memoir  on  Vanadium." 
J.  NicKLSS  "  On  .Manganete-manRanic  Muoride."  A.  RsNaan,  "On 
IIm  Volnaiatric  Eatimimpn  of  2inc."  T.  db  Puboolo,  "  On  Cbloro- 
nlphtific  Ether."  H.  Scairr.  "On  Condca»cd  UreM.  (Second 
llMwir).  B.  PATBSirOb  *'0b  BicMorinated  AMehjrde."  "On  the 
Xaien  Of  Sm>B^I  m  BleUerimM4  AertaL" 

Aafost  S4.  i8fiS> 
■  Iht  Density  and  SalintM  of  8«a  Water  in 
cerrents  «f  that  Ociaa."  S*WT.  "On  the 
efNilNfM." 

Sitzungs' erickte  dtr  Kaherlitheu  AkaJemit  der  Wisunschafttn  zu 
Wttn.  iU athtmatitch-Ntturuiiuenschii/ttiekt  CUuu.)  Oivitioa  a. 
March,  1868. 

W.  F.  GiNTt.,  "  Contribuliona  to  the  Knowledge  of  the  Combina- 
tion* of  Double  Metallic  Cj-anide*  n  ith  Ammonia.     G.  TaCHSRMAKj 
"An  Attempt  to   Develop  the  Fquaii'^n  exprcaiinR  the 
 1  wbich  takes  place  in  the  Formation  of  Minerals." 


B.  Satt.  "MsMoir  o 
IwAtlMtkM'Mlh* 


PoggmtoHTt  AnnaUn  dtr  Pkyttt. 

No.  6.  1868. 

A.  TorLES,  "Optical  Studies  by  the  Author's  New  Method:  On 
MOM  Pfaeoomena  of  the  EleAric  Spark,"  G.  MAOMtrs,  "  On  the 
DiathenaaagrofayMnt." 

No.  7,  i86b. 

*■  C.  RsllintaMaOi  **  On  Periodic  Acid  and  ilS  SsltS." 

AnMlen  itr  Chtmte  unil  rharmacie. 

H.  HuBHsa  and  R.  BiununuNM,  "On  the  Prcparetkm  of  Amido- 
boBi  PanNWorabnaoic  Acid  and  CMMMiylic  Acid." 
.••Onegv  "  "  


of  Trislycolamidic  Acid."  R.  Frrriaand  B.  von  FurraMBACR, "  Rt- 
•wehn  m  Moritilian."  {WamA  MaawirK  "On  the  Ottdaiian 
ProdoAnof  MMitjFtoM."  W.  WstTH,  "OnrtMCompouwUofNiim- 
prusside."  P.  DciLSTEiN  and  A.  Ki^HLnaao,  "On  SabiilijieJ 
Akuhils  and  Aldehydes  :  Piranitrabcnryl  Alcohol.  Pixichl  T. btnjyl 
Alcohol.  ParaJichloroben/yl  Alcohol.  Paradinitrolxn/vl  Alcohul. 
Parachlorobcn/oic  Aldehyde."  l'..  Nh  huf,  "  On  some  btrivative* 
of  Parachlorobcnjyl  Alcohol  "  C.  rKikULi-and  A.  Ladskblkg,  "  On 
t  h  e  Prepnntioo  and  tho  RcaOioan  of  a  Siliciam  Oiychloadi.  J.  *w 
LiBsra, "  On  the  Preptratien  of  AUoaan.* 

BjilMfii  dt  Ui  Sodfi,-  iHdMUrittttdsMtOkimt. 
June,  I."!:-!;.  Sttpptenenf. 
A.  Sensvasa-KsaTNBK  and  C.  Mbviiwb.  "  Analyiit  of  the 
ProdnOa  nf  the  Corabuatioo  of  Coal  from  Saarfaruck. '  A. 
BTiBHL,  <*Itate«iclte«  on  T.  Caanlcr'a  Melbod  of  Maanfaftiriac 
Liquid  Toloidiae  and  Coaunetcial  AnObw.** 

July,  1868. 

A.  VioLANO  .ind  Co.,  "Note  on  the  Author's  Ettabliihmeot  tor 
Oryinj;  ami  PrefaritiR  Hrrh-.  r^nplovcd  in  Medictrc  at  Colmif." 
KlIHLMAXN,  "  Kcputl  ■':>  \  \hil.ind  and  Ci  l,s:.sbl  hment  fat 
Drying  anil  PrcpannK  lierba  employed  in  .McJicinc  at  C.'lnur.'  J. 
GEHtiKR-KtLLBR.  "Kaportan  C.  Cuurtois  and  Co  s.  Man-jfa<lun  of 
Nitroben/ine  and  Aniliiie  «t  Mulhounc."  M,\kv%s.  "A  New  Aniline 
nye."  Cmevrim'x,  "Apropo«d  Mcihnd  of  I- \lraitin|:  a  Colottnoj 
Matter  from  the  Cockchafer."  A.  ScH  H'Kek- Ki.  1  Mt.x,  "Mcmoirr-n 
the  Combuetion  of  Coal."  RoseNaTiBHi.,  "Report  on  T.  Coapier't 
Metiwd  of  MaanbABriac  Uqeid  Tolnidiae  aad  ComaBCRiil  AaiiisCi* 


NOTES  AND  QUERIES. 


oek  Pbesnbatas.— Can  anjr  of  mot 
be  had,  and  tha  price  in  ^Banli^  f— L. 


iafaaatiflhca 


Acstic  Acid.— Which  ia  the  beat  way  to  eMlmalc  aectie  acid  ia 
comniarcial  aceute  at  lime,  which  eonttias  a  laree  ^oastily  of  tany 
compounds  of  lime  ?— G.  N. 

Relehenbach's  Researches  in  Magnetiam.— Will  ytm  VMf 
allow  rnc  to  ihrf Hif.'h  the  mi'ilium  of  your  Notc-and  Qurries  when 
I  cjn  i  hi.iii-.  .1  I  -pv  r,t  "  Kculicnhath'-.  Ke«r.irthrs  in  Macnrtum, 
Pait  3rd,"  traculalcd  by  Dr.  Gregory.  I  have  with  much  di&cultjr 
procBfad  Paru  lal  aad  and,  and  nn  toMthat  Pan  jnl  auMt  baaitcf 
print.— A  SvncBiBaa. 

Coal  Tar  ProduAa.-.OnflUWNtiBC«yatals  of  picric  add  (palBid 
until  uhiiel  fortbemtciOCCOpa.  I  tad  ttaHtw crystals  fonn  hielMltit 
of  needles  branching  from  a  common  centre,  lurminR  minute  tret* 
and  shrubbery,  both  sini;ly  and  in  clusters,  these  cryataU  arc  »» 
minute  that  tbcir  structure  ia  not  dislincuishablc  by  tbe  unai*itl(4 
aye.  Pm*  carholie  add  ia  cryaiaie  tt  mimad,  wkn  wtM 
twBi«dlote%  bottle  aad  ahahan  Bp  aoattoamcBr  theridca,«illfcm 
the  aame  style  of  crystal,  only  that  with  the  cirbotic  acid  the  crysiali 
nrefrom  a  half  to  two  and  a  half  inches  li'nj;  from  the  base  to  tbe 
tip»  of  ibc  branchr'*.  Picrate  of  potaah,  when  erploded,  gave  a  (tiy 
dintindt  kmt'll  of  hiiti-r  :ilmimd>.  la  this  the  onlinary  lalllll  llf  ill  df 
compoaiiioo,  or  is  it  due  to  impttriiiet  ?— Nbw  Bunb. 


TO  CORRESPONDENTS. 

A  Nra  Sulticrihcr.—Thttt  is  no  .special  bonk  on  the  subject. 

E.  A.}'. — Our  cm  respondent  haii  read  the  paisage  in  an  cDlilth 
different  stntt  from  the  one  intended.  We  quite  acee  that  iheiabjcS 
is  one  which  need  not  be  discussed  in  thaao  CoIimids. 

S.  OibhoHt.—i.  The  report  is  v«fy  rakMbk^  and  shall  receive  early 
notice.  >.  The  numlicrs  tnqiiircd  fur  are  out  of  print.  Your  ccly 
i:h.'rii.r  is  t(.  CLt  a  bi  un  l  viil-.imr',  which  may  occasionally  be  pic.C'i  J? 
second-hand— at  a  large  increase  on  the  ovicinal  price.  3.  Wcvil 
malN  apocial  BaqainaB  aboBt  the  booka  yon  ombkC  The  athar  eon* 
manications  were  received  with  thanka. 

A  Voun/.'C'irmMf.— The  special  deUila  in  pnfBftef  shtatB of  kid 
in  crystals  can  only  be  found  out  by  aiparieaOB.  No  book  weold  CBMr 
into  such  minutiiE  as  you  require. 

CflWMM'iiVj/K  >i!  isitvt  been  teccived  from  Professor  HeatoniG- 
Winner;  Dr.  T.  L.  Phipson:  W.I.itllt ;  Sydney  Gibbon?,  McJboume 
(with  enclosure);  E.  A.  Parnell  ;  A.  I-ivcrxidKC  ;  J  (i'  -.ih^ini; ,  \V, 
Fer(ju»»on  (with  enclosure);  Dr.  R.  An^us  Smith,  F.K.S  ;  S.  I(-jrke; 
H.  Williams  I  with  enclosure) ;  Dr.  Ruhrtg  ;  J.  Spillcr  (with  cnclosun); 
Brooke,  Simpson,  and  Spiller ;  Dollmann  Condy  and  Co.;  Wataos 
Smith,  F.C.S. ;  j.S.  Smith  (with  enclosMrcl;  Kev.  O.  Fiabcrfwilh 
enclosure  I ;  J.  Matkie;  J.  Slurry  and  Co. ;  J.CIiaei  O.F.RainnS: 
H.  Hopkins;  and  A.  C.  Uadland  aad  Co. 

BOOKS  RBCBIVBD. 
The  ABC  Sewage  Process ;  being  a  Report  of  the  BBpCfiaMnM 
hitherto  made  at  Leicester,  Tottenham,  and  LeaaahictOB,  en  iht 

Purification  and  Utilisation  of  Sewage, 
The  Elements  of  Heat  am]  of  Non-Metallic  Chemistry.  BvFre.!er.cl; 
Guthrie,  U.A.,  Ph.D.,  F.R.S.E.,  l-.C.S.     LoiuKn     J.  hn  Van 
Voorst, 

A  Manual  of  Elementary  Chemistry,  Theoretical  and  Practical  0f 

OwKBFewnsSiFJLS.  Teaihfidltiea.  LsndMiCtatchafal 
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A  GLANCE  AT  GERMAN  TEACHING. 


It  ii  possible  (o  exasygente  the  valae  of  laboratories,  but 
it  is  alto  clear  that  liMwOfkeaAdot  be  obtained  by  coarse 
nacbinery.    A  friend  tells  US  that  the  finest — i.e.,  most 

(radical — laboratory  he  ever  saw  was  in  a  kind  of  shed 
uilt  by  Dr.  Boswcll  i^cid,  in  Edinburgh,  but  we  know  how 
the  Scots  .idmiro  their  own.    To  us  it  seemed  that  it  was 
Liebig's  new  laboratory  that  took  i;s  fairly  out  of  the  habits 
of  the  alchemistic  a^a-.    livvn  after  it  was  built,  Heidel- 
berg had  its  chemit.t,  a  man  of  the  hif^hest  celebrity  in 
hi»  department,  working  in  a  spot  so  furnished  with  black 
furnaces,  heavy  hoods,  crucibles,  and  other  fire  machinery 
that  students  from  the  newer  building  scarcely  could 
imagioe  what  wtak  eouM  be  there  done ;  and  if  thcv  had 
itad  poetry  and  romaooe  it  waa»  at  firet  sigbt,  Faust, 
Antrbaeli**  Keller,  and  necromancy  that  came  more  readily 
into  their  minds  than  cheiii;cal  apparatus.    Hut  if  they 
apiirnached  tlie  study,  these  flistant  limes  soon  disjappcdred. 
The  master  sat  in  a  clear  ant)  hriL;ht  well nrdered  apart- 
n'lcnt  ;  ask  him  a  fiuestinn  on  any  '.'ubiea  tcmncifJcd  with 
chemistn.',  ancl  before  ans\'.erin<;  he  f^oe<  to  one  of  the 
numerous  pigeon  holes  un  the  wall  nni\  takes  n\it  loose 
leaves,  each  containinf;  extraAs  from  the  latest  publica- 
tions.  He  himself  sat  as  judge  en  all  that  the  cnemical 
world  studied.     Gmelin  was  a  nnc  type  of  Getisan 
diligence  in  the  stndy.    Liebig  showed  •  nuer  set  of 
qiianties ;  he  wrote,  he  worked,  and  he  stiiDalated.  Wi  th 
Gmelin  in  the  hands  of  eve^  student,  and  the  example  of 
Liebig  driving  them  forward,  the  later  impulses  to  study 
chemistry  bet^an.  and  have  eont:nueJ  without  ceasing. 
Tins  is  said  in  full  appreci.itioii  uf  the  biilhant  chemists 
which  France  then  had,  and  we  may  say  has  always  had  since 
the  science  bef;an,  as  well  as  ofthefac'l  that  Berzelius  was 
alive.     Hut  th.eie  was  a  force  at  that  liine,  as  iheie  is  still, 
peculiarly  advancing  in  (ietmau  aiuoa  ai^wellas  tiiuught. 
And  even  when  her  Ideas  did  not  lead,  there  was  a 
vigour  in  her  system  of  education  which  turned  all  e^es 
towards  her.    We  may  therefore  be  excused  for  taktng 
her  as  oor  chief  standard  of  comparison  for  oar  present 
purpose.   On  hastily  reviewing  the  growth  of  laboratories 
of  late,  it  seemed  as  if  England  were  always  stepping 
forward,  although  keeping  behind  Germany,  and  this  even 
when  we  did  not  tike  the  nismbcr;;  into  consideration. 
Few  men  have  visited  all  the  univ  ersities  of  (ierniany.  and 
none,  probably,  have  seen  all  her  hii^her  schools  where 
science  is  taught  ;  but  n.^ny  persons  liave  seen  several  of 
these,  and  none  have  seen  them  v,  ithout  wonder.    '1  he 
political  division  of  Germany  has  produced  many  pecu- 
liarities, amongst  others  the  many  centres  of  education. 
The  cause  lay  partly  in  the  extent  of  the  country,  united 
with  the  slow  and  difficult  travoRing.    The  ttsire  for 
political  union,  the  new  impetus  to  the  study  of  adeaee, 
and  the  beginning  of  railways  seem  to  have  afted  on  the 
nation  simultaneously,  and  there  arose  the  love  of  \\  ealth 
and  a  determination  to  do  at  least  as  much  as  England 
had  done. 

The  wealth  of  Germany  thirty  years  ajjo  was  very 
slightly  developed  ;  even  tv.'cntv  years  a'^o  the  people 
were  not  out  of  the  traditions  of  the  mittiilc  ages  in  great 
towns,  and  even  now  in  small  tfiw  ns  one  may  almost  live 
aa  in  the  times  of  Luther.  But  within  ten  years  there 
bu  been  a  growth  of  manufatfluring  industry  sufficient  to 
have  altered  the  features  of  many  places,  and  the  natives 
do  not  require  to  visit  Bimini^tUD  for  chimneys,  or  even 
the  Uack  country  for  dreariness.  The  wealth  of  the 
coaotry  la  wonderfully  increased,  and  liberty,  political  and 
poifpOAl,  hM  teJkmt^  odncflioa.  Sooio  pohticiaa*  will 


reverse  the  oidei^— and  such  may  have  been  to  some  extent 

the  case  in  our  country ;  but  it  is  also  very  clear  that 
without  education  no  liberty  can  be  complete. 

The  change  has  been  preparing  for  a  lon^  time.  The 
preparation  has  been  mide  by  attending  most  minutely 
to  all  details  of  management.  The  government  has  been 
like  a  kind  but  strong-willed  father,  that  was  determined 
to  bi::i^  up  every  child  well,  but  was  ready  also  to  lay  his 
hand  heavy  upon  him  if  he  diverged  from  the  prescribed 
route.  The  consequence  was  a  certain  sameiiese  and 
littleness  if  we  looked  at  few  parts,  but  the  esteni  was 
great.  The  mode  of  education  suited  the  natlooat  nund, 
which  was  alw^v  attentive  to  small  oWefts,  even  when 
attempting  great.  We  find  in  their  oldT  books  as  much 
formality  as  in  the  present  bureaus  of  the  officials. 

One  sees  it  at  the  first  moment  of  entering  a  hotel, 
where  literal  exactness  is  visible,  and  you  are  written 
down.  If  you  enter  a  university  you  must  undergo  Still 
more  ;  you  must  have  your  certificate  of  birth  and  of 
contirmatton,  sometimes  your  certificate  of  vaccination 
and  your  passport  ;  and  the  German  who  leaves  his  home 
goes  carefully  preserving  them  through  all  the  world,  as  if  by 
a.  kind  of  witchcraft  he  died  with  his  description.  The 
amount  of  writing  evenvfaeie  done  it  ilranfe  to  behold. 
If  we  enter  stiu  further  and  see  his  inner  thoughts  • 
as  displayed  in  his  books,  we  find  an  attention  to 
detail  that  surpasses  the  comprehension  of  most  of  us. 
In  describm  :   ,  we  can  imagine  him  speaking  of 

each  object  ..|:^iLUiljflt^lmc  would  permit ;  but  he  is 
obli<;ed  to  bo  conteafr^^tb  everj'  species  and  variety, 
(;ivinr;  a  fuHnf^  fei IH^  "."^rV  ',<-'^ich  makes  it  a  mine  of 
wealth  to  tl.  -ie  v,1:m  -  i:  :  detail.    How  far  can  we 

imitate  him  t  We  shall  never  do  exactly  as  be  does; 
but  for  a  nation  like  ourselves,  rather  apt  to  lurii  to  ends 
without  making  a  beginning,  an  imitation  to  a  large 
extent  would  be  a  fine  Unsining  for  our  youths.  Germany 
has  been  a  slave  to  its  details-^hy  shdl  we  be  the 
same  ?  If  it  has  been  a  slave  it  has  been  for  the  good 
of  mankind.  It  is  the  intcMcd^ual  miser  among  nations — 
and  what  a  glorious  run  wc  can  have  amongst  their 
wealth — %<.'!iic}i  they  have  supplied  in  amoaatB  gieaterthaii 

wc  have  been  able  to  sqander. 

Let  us  try  another  illustration.  The  German  intelleft 
is  farthest  removed  from  the  Irish— the  first  is  conscious 
of  every  step  in  reasoning;  the  second  leaps  over  a  dozen, 
and  often  misses  its  way.  The  power  of  leaping  and 
flying  are  glorious  powers.  One  may  go  dired  to  the  top 
of  the  mountain  without  touching  the  sloughs  below. 
The  German  crawls  through  the  ilougltt,  but  he  leaves 
behind  him  n  good  substantial  road,  which  only  requires 
to  be  Illuminated  to  become  the  much-desired  objea  a 
king's  highway  to  learninjj.  It  would  be  exceedingly 
pleasant  to  follov.'  this  out  into  the  history  of  science, 
and  to  observe  w  hat  llaslies  of  light  have  gone  from  various 
nations  ;  but  it  would  equally  surprise  us  to  see  that  the 
German  will  not  be  bchii'.d  even  if  he  have  nothing  to 
coiiect  for  his  fire  but  brushwood  ;  he  will  heap  it  up 
until  it  becomes  grand  by  quantity. 

And  how  shall  we  apply  these  remarks  to  ourselves  i 
If  wc  differ  from  the  Germans,  why  should  WO  imitate 
their  modea  of  education  i  There  it  a  mode  «r  Irainiflc 
every  animal,  but  not  one  mode  for  all.  Some  win  say, 
then,  if  the  German  is  so  fond  of  details,  let  him  be  fed 
upon  them  ;  if  we  like  conclusions,  let  us  have  them,  and 
waste  no  time.  Eut  this  conclusion  is  too  hasty.  It  is 
the  w  e.ikne-is  of  the  German  to  be  so  fond  of  detail,  and 
it  is  lii-;  ■strength  to  be  so  v,e!l  acquainted  with  detail  ;  it 
is  our  weakness  to  diblike  it,  and  it  is  oun  strength  to 
overleap  it.  Amongthcse  apparent  contradiiflions  it  seems 
hard  to  steer  our  course,  but  we  may  be^n  thus:— A 
trained  man  can  be  depended  upon  so  far ;  an  nnttained 
may  do  better,  if  he  has  gienint;  and  who  can  tell  what 
he  may  have  t  We  cannot  train  men  to  be  marvels,  and 
if  they  were  they  must  still  submit  to  some  extent,  and 
the  only  resource  left  to  us  is  to  yield  to  the  influence  of 
piodding  in  education,  caring,  however,  to  ^terve  if  any 
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of  ihe  your.;;  thinkinf;  mnchirn-s  that  we  are  polishing 
shew  any  peculiar  movcrr.uiit  v.  iiiuh  sliall  be  indicative  of 
progress  beyond  tlit;  teachci's  intention.  Tliese  spas- 
modic wilful  niovrinent!.  may  lake  place  amon;;st  o\ir 
youths  mote  rapidly  than  amon<;  the  Germans  ;  but  it  no 
Mm  becomes  us  to  look  for  fundamental  training  in  the 
difcdion  where  it  has  been  most  successful.  If  our  youth 
b«eoniewearysooner,it  is  well  that  we  should  seize  on  them 
M  early  as  possible.  It  is  from  our  Teuton  friends  that  wc 
bsve  leoeiwul  models  of  caieliil  teaching  Droia  their  kinder- 
garten opwaidt.  ThcieioIaiitKhoolt  were  attep  beyond 
oun — introducing  pradical  lewont ;  their  laboratories  are 
the  same  idea  carried  ont.  Let  a  man  touch  and  handle 
if  he  v.ii!  luarn.  Let  our  youth  be  tau^jht  natural  laws 
by  seeing  liieni  in  action,  not  as  abstractions  only. 

The  first  thing  that  wUl  octur  to  many  people  to  say  is 
— "  This  is  cxadly  the  method  of  tl-.c  practical  I".n;;lish 
nation  :  the  opposite  has  been  the  custom  of  tht:  dreamy 
Germans.''  True  we  sent  boys  into  practical  lite  to  pick 
up  principles  at  random  ;  and  those  who  thought  enough 
made  systems  for  themselves.  This  apprenticeship 
method  was  gOOd  when  principles  were  on  the  surface  ; 
but  when  they  are  so  deeply  sunk  that  generations  have 
been  leqnited  to  find  them,  and  when  the  phenomena 
themselves  are  not  aiiperfidtl,  the  method  falls  to  the 
ground.  No  man  can  Inro  Us  duties  in  a  cbouical 
work  by  apprenticeillip,  or  by  the  imiution  of  tbeafiions 
of  others. 

The  rapid  t!c\ clopmer.t  of^Ae  teaching  of  physit  il 
science!;  in  Germany  was  thesBllt  of  previous  tramin^'. 
and  ti  c  rapid  development  oHIibtifiiAnres  followed  im 

mediately. 

But  we  must  take  the  privilege  of  Englishmen,  and 
rush  through  intermediate  stages  to  a  conclusion.  That 
seems  to  be  that  in  Germany  the  army  of  labour  is  organ- 
ised as  carefully  as  that  for  fighting.  The  unanimity  is 
complete,  and  tne  determination  to  invade  our  markets  is 
strong  Evety  chemical  work  hw  at  least  one  trained 
chemist,  and  the  training  is  caiefol.  With  us  it  Is  fre- 
quently considered  needless  to  have  one  for  large  works, 
as  they  can  go  by  themselves,  and  small  works  cannot 
afford  one.  \Vc  know  very  well  that  this  is  not  universal, 
but  some  of  the  exceptions  arc  more  apparent  than  real, 
«nd  «t  any  rate  we  snail  defer  peaking  on  that  point. 
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beyond  d,  on  the  side  of  the  blue,  shine  with  great 
brilliancy,  fiimilar  to  that  which  separates  the  two  widest 
rays  of  magnesium. 

•■  A  very  apparant  fadi,  and  one  which  shows  the 
abundant  prLicnje  of  hydrogen,  even  where  it  does  not 
shine  as  a  protuberance,  is  that  the  ray,  c.  vanishes 
almost  everywhere  around  the  sun  at  the  same  time  that 
the  ray  r  becomes  much  enfeebled.  It  appears  that  in 
these  regions  the  direct  light  has  no  other  efled  than  thst  cf 
paralysing  the  absorption  of  the  rest  of  the  envelope.  Wbst 
consequences  may  we  not  expc<ft  to  tesoU  from  this  dis- 
covery ?  I  will  leave  till  another  time  the  stodies  which 
I  have  made  to  facilitate  these  obeerrations.  I  nay  say 
tli.it  I  have  seen  all  this  by  reducing  the  aperture  of  my 
lari^e  j;la!is  to  8  centimetres ;  I  feared  to  endanger  my 
sif;ht  by  employing  a  lari^er  aperture.  The  spedroscOfS 
is  one  of  Hoi'mann  s,  u  ith  two  heavy  flint  prisms." 

Mr.  Lockycr  has  made  some  atiditioiial  ohiiervailons, 
which  are  briefly  described  in  the  following  extract  from 
a  letter  which  he  has  written  to  Dr.  Warren  De  La  Rue  :— 

"  Since  my  last  communication  the  instrument  which 
I  used  has  been  completed;  when  I  commenced,  it  was 
in  a  very  imperfeA  state.  I  have  been  aUe  to  reco^se 
that  the  protuberances  are  simply  local  aocomolationB  c( 
a  gaseous  envelope  which  compblely  sonoaads  the  son, 
for  in  all  parts  of  the  circumference  of  the  stnr  I  pcsccfci 
the  charaderistic  spedtrum  of  the  protubetsnces. 

"After  all  there  is  something  important  in  my  COB- 
munication  of  1.S66.  It  is  a  pity  that  in  the  search  after 
truth  we  depend  so  much  on  the  minute  adjustment  c: 
our  instruments. 

"  The  thickness  of  the  new  envelope,  which  I  hope  yoa 
will  publish  on  my  behalf,  is  nearly  5,000  miles;  it  if 
marvellously  regular  in  its  contour.  At  the  pole,  as  at 
the  equator  of  the  son,  the  spe^roscope  reveals  its  exist- 
ence at  a  sensil4x  equal  distance  froin  the  disc  of  the 
star. 

"  In  a  communication  to  the  Royal  Society  I  shall 
point  out  how  we  may  determine  the  temperature  of  dni 
new  envelope." 


In  continuation  of  our  account  last  week  we  have  to 
report  further  discoveries  on  this  subjed.  The  Rev. 
Father  Secchi,  writing  to  the  Abbi  Moigno  from  Rome, 
says:— 

*' Two  words,  in  haste,  to  tdl  you  that  I  have  been 
able  to  satisfy  niyst  If  of  the  re.ility  of  the  discovery  of 
Messrs.  Janssen  and  Lockyer,  on  the  luminous  rays  of  the 
solar  protuberances,  in  full  sim  this  morning,  ^'usterdav 
I  received  your  copy  of  Mnuili-!,  and  I  set  to  work  this 
morning.  As  if  by  magic,  after  having  direded  the 
speAroscope  towards  the  apparent  upper  edge  of  the  sun, 
I  hit  upon  a  protuberance  pcrfcdly  detached  from  the 
sun's  border. 

**  The  line,  c,  shone  in  the  middle  of  the  spe^nim ,  and 
so  as  to  render  mistake  impossible,  it  was  prolonged 
above  and  below  by  the  continuation  of  the  black  line. 

"  At  one  point  about  45°  from  the  apparent  northern 
edge  towards  the  apparent  west,  I  fmiiid  a  mliuh]  bril 
liant  ray,  c.  which  encroached  on  tlu-  td(^f  of  the  sun. 
At  about  160"  I  found  a  twinkling  protuberance,  that  is 
to  say  one  which  was  visible  at  intervals,  and  then  dis- 
appeared. Not  trustin<;  to  my  own  eyes,  I  called  my 
assistants,  and  all,  to  the  number  of  four,  saw  these 
curious  phenomena. 

"  Returning  to  the  first  protuberance,  J  distinguished 
the  ray,  r,  but  j)ot  so  Ion/; ;  besides,  I  s^yr  a  briUiapt  ray 
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Mi'cH  attention  h.Ts  been  f;ivcn  of  late  in  France  to  tlie 
trf.-.;n;(  nt  of  coprolites  and  other  bodies  containing  pho>- 
phatcs  applicable  as  manures;  and  an  agricultural  writer,  | 
M.  .\dolphe  Hobierrr,  has  given,  in  the  Jourtuil  ./,•  I'Acr;- 
culture,  of  Paris,  an  account  of  the  methods  in  adioa,  and 
experiments  in  conneftion  with  this  important  qacstloB. 

"  Guanos  from  tropical  regions,"  says  M.  Bobiene^ 
"bone  ashes  from  the  pampas  of  Central  America,  phos- 
phorites and  apatites  from  Spain  and  l'ottui,'al,  coprolites 
and  nodules  from  the  early  limestone  formation,  the  refuse 
of  suj;ar-houses  and  refineries,  celatine  ar.d  button  marii:- 
favtories,  e\civfhini;  Ln  fad  which  contains  phosphoric 
acid  in  any  quantity,  i.s  now  the  obieilt  of  serious  and 
generally  profitable  application.  Guano  is  obtained  from 
the  giddy  heights  of  the  mountain  peaks  in  sight  of  the 
coast  of  Bolivia,  while  in  the  Ardennes  it  is  found  worth 
while  to  remove  sixty  or  more  metres  of  argillaceous  esrtii 
to  ohuin  a  ton  of  pbosphated  nodules,  whkh,  whei 
washed  and  pulverised,  rival  bone-black. 

The  writer  recognises  the  great  adivity  of  BngGdk 
chemi«ts  and  agriculturists  withrcsped  to  phosphates  aad 
tlu:  production  of  siipiTphosphates,  and  li.i-  irrificns* 
services  which  tl'.t-y  have  rendered;  but  adds  liiat  the 
manufadure  of  superphosphates  cannot  be  said  tO  bs 
perfect  so  l<;n:;  as  the  sulphuric  acid  is  lost. 

With  u  sjiLLt  tu  what  has  been  dotie  in  France,  .M 
Bobierre  gives  some  interesting  examples.  The  nodule* 
of  phosphate  of  lime  have  been  largely  employed  is 
Brituny,  in  the  culttvatioo  of  the  Landes,  in  the  plaoe  of 
bone-blacjir,  vlu^  has  Jisea  used  Ufg^  for  tuatj  er 
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forty  years ;  this  has  created  a  very  important  cmploynicnt, 
and  we  are  t^ilJ  that  m.i:iy  of  the  tlealcTs  in  manuri-  have 
entirely  given  up  the  sale  of  b{jtiL--l)l,n.k  for  tliat  of  ptU- 
verised  fossil  phoApliates.  Attc:r.pts  h.ivi-  bi-k-n  nirult-  to 
separate  the  phosphates  from  the  30  per  cent  or  more  of 
sihceous  matter,  with  which  they  arc  associated,  and  also, 
on  the  other  hand,  to  produce  mixed  manures,  in  which 
the  adivity  of  the  photplMwic  acid  should  be  brought  out 
in  (be  most  efiiBdive  naiiner ;  these  desiderata  luve  been 
lealited  witb  considecable  tscceet.  One  process  is  to 
treat  the  rou^  phosphates  with  chlorhydric  acid,  and  to 
recover  the  acid  by  evaporation.  Another  process 
mentioned  is  to  convert  the  nodule?  into  nietallic  \-\\os- 
phites  by  calcination  in  a  blast  furnace,  in  contact  u  ith 
iron  ore,  and  then  to  transform  the  inetalli^  ph.o^piiitLs 
into  alkaline  phosphate:;  bv  the  aai(>n  of  chlorjJo  of 
sodium  at  a  \\n;'.\  temperature.  A  tliir.l  i^iethod  is  to 
attack  the  fossil  phosphates  by  means  of  chloride  of  man- 
ganese with  an  excess  of  acid,  obtained  from  the  manu- 
iadories  of  chlorides  for  bleaching  and  otiier  porposcs  ; 
and,  the  fo:>s;:s  arc  sometiinee  simidy  calcined  with 

fas  tar  or  otiier  similar  subataaces. 

The  writer  says  that  the  fesnlts  of  the  above  methods 
and  ezperimenta  have  confirmed  him  in  a  previously  ex- 
prefMd  opinion,  that  if  the  nodii1e«  be  reduced  to  a 

powder,  and  tl-.c  powder  expo'sed  to  the  adtion  of  the  air, 
and  .ipplii-d  to  so:I  requiring'  the  application  ofphosphoric 
acid  the  fossil  phosphates  are  perfedly  assimilated;  and, 
further,  that  a  mixture  of  fossil  phosphate*;  with  ordinar\' 
manure  yields  the  most  admlrahle  results,  even  in  th.c  case 

of  old  cultivated  iands.  "  Let  farmers  only  adopt  the 
habit  of  throwing  fossil  phosphates  under  tlw  animals.*' 
says  the  writer ;  "  nothing  more  is  required." 

It,  Bobierre  seems  to  consider  the  treatment  of  nodules 
hr  moMls  of  acids  as  scarcely  called  for,  bat  recommends 
this  process  strongly  in  the  case  of  phosphorites,  apatites, 
and  certain  phosphatie  goanoa  found  almost  in  a  vltrxficd 
condition. 

With  respect  to  France,  the  writer  o'l^erves  lliat  within 
a  short  distance  of  the  coasts  of  Spain  and  Portugal, 
where  the  trihasic  phosphates,  cont.'iininf^  to  90  per 
cent  of  phosphate,  may  be  obtained  at  the  rate  of  2s.  6d. 
to  38.  4d.  per  i  v.  t.,  enormous  quantities  of  hj-drochloric 
acid  are  wasted,  and  worse  than  wasted,  by  being  allowed 
tO^tifttethe  air;  the  town  of  Marseilles,  which  converts 
laigie  onantities  of  sea-ialt  into  sulphate  of  soda,  is 
*ieat 


 J  to  waste  annually  50,000,000  of  potmds  of  hydro< 

chlotie  add,  which  ooald.  with  very  little  trottble*  be 
made  to  dissolve  the  natoral  phosphates. 

In  connexion  with  the  above  may  be  mentioned  a  com- 
munication made  by  MM.  Dusart  and  Pelouze  to  the 
Academy  of  Sciences.  One  of  tliese  gentlemen,  in  av.ork 
entitled  "  Researches  on  the  Assimilation  of  Phosphate  of 
Lime,"  showed  that,  when  acted  upon  1-v  t!ie  ;;astric  juice 
and  ver^'  diluted  lactic  acid,  phosphate  of  lime  underwent 
partial  decomposition,  yielding  a  mixture  of  ladlate  and 
acid  phospliate  of  lime  ;  this  led  to  experiments  on  the 
aidton  of  caflxmic  acid  on  phosphate  of  lime,  with  the 
view  to  tibfow  some  light  on  the  obscure  sabjeA  of  the 
assimilation  of  phosphate  of  lime  by  plants.  In  1864, 
M.  Dmnaa  noticed  that  cirbonic  add  was  a  solvent  for 
phosphate  of  lime,  by  the  eflieft  of  seltxer  water,  in 
soi'tenini;  ivory  and  abstrading  all  the  calcareous  phos- 
phate lljercfrom.  Other  chemists  have  regarded  this 
adlion  as  merely  a  solution  of  the  salt  by  the  carbonic 
acid,  but  MM.  Dusart  and  I'ciou/c  ari?  of  opinion  that  the 
afkion  referred  to  is  of  a  more  complicated  character,  and 
that  the  acid  absorbed  gives  birth  to  new  produdts. 

These  gentlemen  treated  gelatinous  phosphate  of  lime 
with  water,  saturated  with  carbonic  acid,  and  found  that 
after  some  time  the  acid  had  partly  disappeared,  and  the 
pbos^iate  itself  had  notably  diminished ;  the  tnuupareot 
Il^id  obtained  by  filtration  deposits  by  beat  a  crystalline 
pratlpitate,  oomjMsed  of  phosphate  and  carbonate  of  lime. 
A  aenes  of  nice  experiments  is  then  detailed  to  prove  that 
■LSM — ^^t^^^  ^»         pmdBBBd,  dthff  bgrtbo  aAiom 


of  carbonic-  acid  on  trihasic  phosphate  of  lime,  or  by  that 
of  acifi  phosphate  of  lime  on  the  carbonate.  On  this 
principle,  .say  MM.  Dusart  and  Peloii^e,  we  have  been  able 
to  produce  it  hv  the  following;  economic  pradtical  method.in 
such  a  state  of  puruy  that,  compared  with  superphosphate, 
it  contains  double  the  adtivc  power  in  an  equal  volume. 
The  matter  to  be  dealt  with— natural  phosphates,  copro- 
lites,  bones  or  animal  charcoal— aie  placed  in  wooden 
vats  lined  witb  lead,  communicating  with  each  other  and 
covered  with  a  mixture  of  water  and  acid ;  any  acid  witl 
eflfca  the  transformation,  but  we  prefer  hydrochloric  acid 
or  the  weak  nitric  acid,  which  is  wasted  in  so  many  works. 
When  tile  acid  has  ir.acerated  in  one  vat,  we  rennove  it 
intc>  a  beccmd,  and  if  necessary  a  tliird,  and  the  clear 
Hqiior  is  finally  treated  with  puKerised  carbonate  of  lime  ; 
effervescence  is  produced,  carbonic  acid  is  throwjj  ofi,  and 
a  precipitate  of  wh:te  crvstaliine  bibasic  phosphate  of  lime 
is  thrown  down.  When  sutiiicient  carbonate  is  used  the 
liquor  is  deprived  of  all  the  phosphate  that  it  COntainSi 
and  the  precipitate  is  easily  dried  and  washed. 

i  he<^c  fads  enable  theciiemists  in  quttdoa  to  form  the 
foUuwing  hypothesis  concerning  the  manjier  in  which 
nature  enables  plants  to  take  up  phosphates.  It  is  evt> 
dently  in  the  soluble  form  that  the  plant  uses  them  for  ita 
nutrition  ;  the  common  phosphate  of  lime,  completely  in- 
soluble in  water,  should  therefore  be  rendered  soluble. 
Carbonic  acid  dissolved  in  water  performs  this  lirsi  trans- 
formation in  t ho^aame Igto^  '  it  the  stomacli  of  an  animal 
renders  it  solufifHII^.^lbor^nm  it  into  acid  phosphate 

and  lactate  0:  iiiiie.  "?!Phe  enormous  quantity  of  super- 
phosphate of  UjjiijEij^pIoycd  in  England,  a  practice  now 
adopted  in  FnBRPis  (;uoted  in  support  of  the  above 
theory.  The  superphosphate,  which,  according  to  these 
gentlemen,  is  only  an  impure  acid  phosphate  -of  lime, 
when  introduced  mto  the  soil  attacks  the  carbonate  of 
lime,  under  the  influence  of  humidity,  and  It  thus  trans- 
formed into  a  bibasic  phosphate.  As  it  is  impossible  to 
imagine  that  any  substance  can  be  entirely  absorbed  by 
plants  during  the  first  few  days  of  its  beini;  spread  upon 
the  ground,  if  the  superphosphate  do  not  undergo  this 
transformation,  wh;ch  diminishes  their  too  great  solubility, 
they  would  certainly  be  carried  down  to  the  sub-soil  by 
the  first  hca\y  rain,  and  part  of  tlieir  value  thus  lost.  The 
facility  with  which  bibasic  phosphate  of  lime  can  be  pro- 
duced in  a  stale  of  great  purity  renders  it  a  promising  sub- 
stitute for  common  phosphate,  and  even  for  superphos- 
phate, which  is  always  mixed  with  a  laige  praportion  of 
other  matters,  which  have  no  value  a*  manure,  and  of 
whidi  the  cost  of  carriage  is,  therefore,  at  any  rate,  a  ioia 
to  the  ^moxXt—JmnuA  0/  ih*  SocUtf  nf  Artt, 
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Constriicllons  of  Diftar'tes :  Prt-puration  tviA  Cuiinary 
TrttUi!!'  11!  vf  Foods. 

Trcahncul  of  Foods. — In  the  treatment  of  vegetable 
foods  it  is  important  to  remember  that  all  corky  and 
w  nodv  tissues,  as  the  skins  of  fruits,  tubers,  and  cereals, 
arc  quite  indigestible,  and  that  in  consequence  of  their 
irritating  adion  they  hurry  food  through  the  alimentary 
canal,  and  so  occasion  waste.  It  IS  neceiaary,  therefore, 
that  all  such  tissues  ahoutd  be  renuived  aa  completely  as 

possible. 

Wrier,  it  is  required  to  obtain  the  starchy  or  f.irinaceous 
matters  of  vegetables,  one  or  other  of  the  foUovvtng  pro- 
cesses is  followed  : — 

(a).  The  material  is  pulped  or  crushed,  and  diffused 
through  a  considerable  volume  of  cold  water.  It  is  then 
Strained  and  allowed  to  stand  until  the  farina  or  starch 
aub^des. 


*  TheCsaior 
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(6).  Or  it  is  allowed  lr>  pas?;  into  n  state  of  putrffaiftive 
decomposition,  whereby  the  albuminous  matter,  as  the 
gluten,  ftc,  decay  and  leave  the  starch  untouched. 

{«).  Or  it  is  subje<^ted  to  the  a&ion  of  a  weak  alkaline 
lOMttOD,  generally  of  caustic  soda,  which  dissolves  the 
^ntn  ud  allows  the  starch  to  subside.  The  glutea  thus 
dissolved  may  be  again  tecovered  by  neutralising 
the  alkaline  solution  with  acid,  and  coUeding  the  pre- 
cipitated gluten,  as  in  the  processes  of  Durand  and 
others. 

I  have  already  explained  that  in  the  treatment  of  the 
grround  meal  of  wheat  and  other  f;rain  the  bran  and 
coarser  kinds  of  flour  arc  separated  by  sieves  of  different 
deprtes  of  fineness,  and  tliat  in  this  manner  about  ei^ht  or 
nine  varieties  of  produd  are  obtained,  as  biscuit  flour, 
best  or  fine  honidiolds,  seconds,  tails,  fioe  sharps  or 
middlings,  coarse  riunpa,  fine  pollaid,  Gouie  pollard, 
and  long  bran  :  the  pvopottioas  of  these  from  ordinary 
bnnra  meal  will  vary  according  to  circumstances,  but 
vrocetset  have  beea  invented,  as  by  M.  Mege  Mouries, 
M.  D'Arblay,  and  Othen,  whereby  the  yield  of  fine 
flour  is  increased  to  86  or  even  to  88  per  cent  of  the 
grain,  and  bjr  which  the  quantity  of  gloten  is  aUo 
regulated. 

When  the  flour  is  rich  in  f;Iutrn,  as  in  the  case  of  the 
hard  wheat*  of  Sicily,  Russia,  Sardinia,  and  Kgj'pt,  they 
are  well  suited  for  the  manufacture  of  certain  granular 
powders  and  dried  pastes.  %vt'.ii^  are  koo^v  n  as  Scmola, 
Semolina,  Soujee,  Mannacro^  Naccaroni,  Vermicelli, 
and  Cagliari  paste.  The  last  flllte-^  giBne rally  imported 
from  Naples  or  Genoa,  where  t^m^ua  made  from  a 
highly  glatiaoas  wheaten  flour,  bywHKig  it  into  a  thin 
doogn  or  tenadons  paste,  and  then  forcing  it  through 
holes  or  slits  in  a  metallic  plate.  In  this  way  the  several 
varietiesof  pipe,  celery,  and  ribbon  maccaroni  are  obtained ; 
and  the  fancy  forms  of  it,  called  Cagliari  paste,  which  are 
in  the  shape  of  stars,  rings.  Maltese  crosses,  &c..  are 
produced  by  stamps  All  these  varieties  of  raw  wheaten 
paste  arc  cooked  by  boiling  or  baking,  and  arc  associated 
witii  soup  or  beef  lea,  or  milk,  or  are  mixnl  with  eggs, 
cheese,  &c. 

The  best  variety  of  flour  for  bread  is  that  which  contains 
less  (gluten  than  the  preceding,  as  from  8  to  to  per  cent 
of  it  instead  of  iiroro  12  to  14  or  15.  Dantzic  flour,  and 
■oft  Spanish*  as  wdl  aa  the  American  called  Gcnessee, 
are  tlw  best  examples  of  it,  and  are  highly  esteemed  hf 
bakers  on  account  of  the  fine  quality  of  bread  which  is 
procurable  from  them ;  the  richervarieaeaof  hard  glutinous 
wheat  being  used  only  to  impart  StWtBgth  to  weak  and 
inferior  descriptions  of  Hour. 

Bread,  whitli  is  the  most  important  preparation  of 
flour,  owes  its  value  as  an  article  of  diet  to  a  good  and 
equable  vesiculation  of  the  dough,  the  \esiculation  being 
elTci^cd  by  the  diffusion  of  small  bubbles  of  carbonic  acid 
gas  throughout  its  substance ;  and,  as  this  vesiculation 
can  only  take  place  in  a  proper  manner  when  the  gluten 
of  the  flonr  it  in  lufficient  quantity,  and  of  good  quality, 
it  is,  to  tone  exteiitt  a  test  of  the  goodness  of  the  meal. 
Thote  floors  which  contain  too  little  gluten,  or  gluten 
which  h  deficient  of  strength,  cannot  be  vesiculated  into 
bread.  This  is  the  case  with  almost  every  description  of 
flour,  excepting  that  of  wheat  and  rye. 

The  most  common,  and  also  the  most  ancient  method  of 
vesiculating  bread  is  by  fermentation  ;  and  the  process  is 
not  very  different  from  what  it  was  in  very  early  times, 
when  we  were  t(dd  that  "  a  little  leaven  leavencth  the 
whole  lump."  Yeast  of  some  sort — as  brewer's  yeast; 
or  patent  yeast,  prepared  from  infusion  of  malt  and  hops; 
or  German  yeast,  which  is  the  solid  residue  of  the  yeast 
produced  by  the  fermentation  of  rye  Ibr  mddng  Hollands ; 
or  baker's  yeast,  which  is  made  mm  potatoes  and  flour ; 
or  leaven,  which  is  old  dough  In  a  state  of  fermentation, 
is  mixed  with  the  flour  or  dough,  which  soon  begins  to 
ferment  by  the  aftion  of  the  yeast  fungus  [mieoderma 
cerfvisUt)  on  the  ^-.i;;;!:  of  the  flour.  Carbonic  acid  is 
thus  produced ;  and  by  being  diffused  through  the  8ub> 


stance  of  the  dou^h,  it  vesiculates  it,  and  causes  it  to  rise 
or  swell.  The  most  usual  praClice  with  the  baker  i 
soniewliat  as  follows: — A  special  ferment  is  prepared 
from  mealy  potatoes  (technically  called  fruit)  by  boiling 
them  in  water,  mashing  them,  and  allowing  them  to  cool 
to  a  teoiMnitnre  of  ahoot  80*  Fahnenhrit.  Yeast  is 
then  added  to  them,  together  irltk  a  litde  floor  to  hasten 
the  fermentation.  In  three  or  four  hours,  at  a  proper 
temperature  (as  from  80*  to  go"  Fahr.).  the  whole  mass  is 
generally  in  a  state  of  active  fermentation,  with  a  sort  of 
cauliflower  head.  It  it  then  diluted  with  water  and 
strained,  and  is  nii\ed  with  sutTicient  tlour  to  make  a  rather 
thin  dough,  which  in  about  live  hours  rises  to  a  tine 
sponge.  This  is  again  diluted  with  water  containing 
salt,  and  is  worked  with  the  necessary  quantity  of  flour 
into  dough,  and  allowed  to  stand  for  two  or  three  hours, 
when  it  rises,  and  is  in  a  fit  condition  to  be  baked  into 
loaves. 

It  can  hardly  he  said  that  the  potatoes  ate  aa  adalteim> 
tion  In  this  case,  for  thev  do  tmt  ever  amount  to  moK 
than  6  lbs.  to  a  sack  of  flonr,  which  makes  about  380  Iba. 

of  bread,  or  05  4-lb.  loaves.  The  salt  is  added  to 
the  extent  of  about  4  lbs.  r,r  n-.iirc  \n  a  sack  of  fl  ur, 
the  proportions  Ijeint;  reL;ulated  aecoidin';  to  circum- 
stances, for  the  object  of  it  is  to  improve  the  qualityof 
the  loaf  as  ref;arJs  whiteness,  firmness,  and  flavour. 

There  is,  iuj  duulu,  a  sli|;l'.t  loss  of  nutritive  matters  by 
this  mode  of  vesiculation,  for  a  small  portion  of  the  sugar 
of  the  flour  is  converted  into  alcohol  and  carbonic  acid, 
but  the  quantity  is  so  inconsiderable  as  to  be  undeserving 
of  notice.  The  advantage  of  the  process,  however,  ia 
that  it  ia  an  excellent  test  of  the  quality  of  the  flour ; 
for  weak  floor,  or  flonr  that  hat  been  injured  by  germina* 
tion,  or  by  keeping,  will  not  stand  the  adion  01  yeast,  but 
will  be  either  ropy,  or  sticky,  or  heavy,  when  baked  into 
bread. 

Another  method  of  vesiculation  is  to  generate  carbonic 
acid  in  the  dough  by  the  adion  of  an  acid  on  bicarbonate 
of  soda.  Dr.  Whitins's  process,  which  was  patented  in 
1S36,  was  to  mix  the  carbonate  of  smli  w  itli  t!ie  ti^ur, 
and  then  to  a£i  on  it  with  a  proper  proportion  of  muriatic 
acid  added  to  the  water,  lie  used  from  350  to  500  grains  of 
carbonate  of  soda  to  7lbs.  of  flottr,  and  to  this  he  added 
ai  pints  of  water  charged  with  bem  420  to  560  grains  of 
moriatic  acid.  Other  proportion!  are  need  by  bakers  who 
make  unfermeated  bread;  hot  in  aU  caiee  the  nnmoitioM 
should  be  such  as  to  form  common  tdk  (wmn  is  the 
produd  of  the  a^ion  of  muriatic  acid  on  carbonate  of  soda) 
— the  carbonic  acid  being  liberated  in  the  substance  of 
the  dough.  Care  should  be  taken  that  the  muriatic  acid  is 
pure,  for  that  found  in  commerce  is  generally  high^ 

charged  with  arsenic. 

In  1845,  another  acid  was  patented  instead  of  muriatic 
— viz.,  tartaric  ;  and  the  various  preparations  called 
baking-powders,  custard-powders,  egg-powders,  &c.,  are 
nothing  but  mixtures  of  tartaric  add  and  carbonate  of 
soda,  with  a  litde  farinaceous  matter,  the  common  pro- 
portions being  i  part  of  tartaric  acid,  2  of  carbonate 
of  todt*  and  4  of  potato^flonr  or  other  dry  starch, 
with  a  little  turmeric  powder  to  give  it  a  rich  yeflow 
tint.  When  this  is  mixed  with  floor  and  wetted, 
it  effervesces,  as  in  the  case  of  a  common  seidlitz 
powder,  and  so  ditTuses  the  carbonic  acid  through  the 
dough. 

Ver>'  lately  Mr.  McDougall  has  proposed  the  use  of 
pill  ispi-.i  .ric  acid  as  a  more  natural  constituent  of  food  than 
the  preceding,  and  this,  with  an  alkaline  carbonate, 
forms  the  preparation  which  is  Imown  a*  pbotphatic 

yeast. 

A  third  process,  which  is  now  extensively  used  in  the 
vesiculation  of  bread,  is  that  of  Dr.  Daiiglish,  and  by 
which  the  broad  caHediBniled  bread  is  obtained.  It  cob- 
sists  in  the  addition  of  asohitioiiof  caihoaicaGidiBwafeBr 
to  flonr  under  pressure.  The  mhrtttre  fs  made  ia  a  clamd 

air  tight  vessel,  in  wliich  the  dough  is  u  ell  kneafllfl  IhT 
roacbineiy,  an^^  dire^y  the  outlet  of  the  vessel  ia  Ofaaafl, 
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the  water,  as  in  the  case  of  an  uncorked  bottle  of 
•oda-water,  and  expands  into  little  bubbles  within  the 
substance  of  the  dough.  By  its  expansion,  also,  it  forces 
itself  out  of  the  mixing  chamber,  and  rises  into  a  ^Tonjiy 
dough. 

In  ail  cases,  however,  where  carbonic  acid  is  generated 
within  the  dough  by  other  proci  sses  than  fermentation, 
the  dough  must  be  baked  inunediatcly,  or  it  will  fall,  and 
the  loaf  be  heavy.  Various  contrivances  have  been 
suggested  for  helping  the  prooets  of  kneading,  which  is 
laborious,  and  sometimes  not  altogether  ctasnly  work. 
Ht,  Staveos*  bead  niMMoe  eppenn  to  aeemBfllib  this 
very  welL  It  is  in  me  in  the  Holbom  Union,  where 
about  5,633  lbs.  of  bread  are  made  every  week  by  one 
man  and  two  boys;  and  they  contrive  to  make  ninety- 
six  4-lb.  loaves  out  of  every  sack  of  flour  1280  lbs.).  The 
materials  used  on  the  average  of  a  whole  year  being  as 
fUlowe:— > 

Proportions  Pek  Wkeic 

lbs. 

Flour   4.129 

C 
I 

Salt   6.S  ,  .  , 

Malt   la  I    quartern  loaves 

Hops 

The  potatoes,  the  malt,  and  the  hops,  arc  forthepiurpose 
of  inakint(  the  yeast  or  ferment  for  the  brc.id. 

Hut.  by  whatever  process  bread  is  riadL-,  it  is  necessary 
to  observe  certain  precautions  to  ensure  the  produdtion 
of  a  good  loaf. 

1st.  The  flour  should  be  from  sound  grain,  sufhciently 
lich  in  good  gluten. 

end.  The  yeast  should  be  sweet,  and  should  show  a 
Hvely  aaion  in  the  sponge. 

3rd.  The  doo^  should  be  well  kneaded  to  insiue  the 
thoron^  diffosioB  of  the  gas,  and  to  give  toughness  to  the 
gluten. 

4th.  The  salt  should  be  used  in  <iuch  proportion  as  to 
regulate  the  fermentation,  and  give  firmness  tO  the  glllten, 
whiteness  to  the  bread,  nnd  a  good  flavour. 

5tli.  The  bakiiiE;  should  ho  so  m.Tn.T<;cd  as  to  ensure 
the  thorough  heating  of  the  loaf  to  the  temperature  of  at 
least  212°  Fahrenheit,  in  order  that  the  insoluble  starch 
maybe  changed  by  the  heat  into  soluble  dextrine;  and 
the  crust  should  be  light-coloured  and  thin.  This  is  best 
efleded  wlien  loaves  are  baked  singly,  as  on  the  Continent, 
sod  not  in  hoiehes,  as  with  as ;  nr  in  the  last  case,  the 
top  and  bottom  crusts  are  thick  and  hard,  and  are  fre- 
qiiently  scorched,  while  the  interior  of  the  loaf  is  doughy 
and  underdone. 

Specimens  of  the  different  kinds  of  bread  of  F;ni;l.md 
nnd  the  Continent  are  upon  the  table  ;  and  you  will  notice 
the  dark  colour  of  the  rye-bread  of  Kurope.  I  am  in- 
debtt-d  for  tht  se  illustrations  to  the  kindness  nf  Mr. 
Twining,  who  has  liberally  placed  the  valuable  collection 
of  foods  in  his  museum  at  our  disposal.  Here,  also,  is  a 
mmpte  of  lye-bread  supplied  by  Mr.  William  Ray  Smee, 
who,  hi  Ihe  interest  of  tne  poor,  has  had  it  made  accord- 
Inyto  thofteamdnof  the  Bond  of  Agricidtare  of  1795. 
It  consists  of  one  part  of  rice  and  lonr  parts  of  rye,  ground 
together  and  sifted  in  the  usual  manner.  The  meal  is 
then  made  into  dough  with  yeast ;  and  when  fermented  is 
baked  in  the  form  of  lont;  rolls.  The  bread  is  very  dark, 
like  all  rye-bread,  and  has  a  close  texture,  but  it  is  agree- 
able to  the  palate,  and  is  very  nutritious.  The  great 
recommendation  of  it  is  its  cheapness,  for  it  can  be  made 
at  less  than  a  penny  a  pound,  and  ii  therefore  a  very 
raitable  bread  for. the  poor. 

Those  flours  which  do  not  contain  sufficient  gluten  of 
die  proper  qnalily  for  fermentation  or  vesicolation— as 
bailOTHMali  oalMiiaal,  IndtaaHneal,  and  ^bn  floor  of  peas 
and  Mtite,  are  beat  cooked  by  baMagthem  hi  the  form  of 
aahM  or  MecnHa^  pratfoe  wUcb  ia  aa  ancient  as  the 
tlM  Of  tha  PMriaidia,  vhm,  dariag  lha  rMiOMr,thay 


"  f»  f«   „  f,  

u>y  have  t)ie  consislenee  of  gruel  or  hasty  pudding,  and 
ien  boiling  fat  It'ki^  fSbutes.   In  the  case  of  Indian- 


wcfe  eoounanded  lo  eat  unleavened  bread.    The  chief 

food  of  the  common  people  of  Rome  was  a  heavy  kind  of 
unleavened  bread,  like  the  present  polenta  of  the  Italians, 

which  is  ni.idu  iif  Indian  meal  and  cheese.  As  in  former 
time,  biscuits  and  unfermented  cakes  are  made  from  meal 
or  flour  mixed  with  water  and  baked  ;  but  the  texture  of 
the  substance  is  close,  and  it  is  not  easy  of  digestion 
unless  It  is  thorougiily  disiiUegratcd.  When  biscuits  are 
lightened  by  means  of  egg  and  sugar,  with  a  little  butter, 
they  are  much  more  digestible  ;  and  they  are  atlU  more 
so  when  they  are  vesiculated  and  puffed  up  by  neaas  of  a 
small  quantity  of  carbonate  of  ammonia,  as  in  the  case  of 
cracknells  and  Victoria  biscuits. 

The  so-called  farinaceous  foods  for  infants  are  only 
baked  flour,  sometimes  sweetened  with  sugar.  The  flour 
must  be  baked  until  it  ac(|uires  a  l:ght  brown  colour,  the 
temperature  being  about  400' or  450  Fahri'i-.hcit.  The 
granules  of  starch  are  then  disintegrated,  and  converted 
into  a  soluble  substance,  named  dextriii— which,  by  a 
further  pfooesa  of  cooking  or  boiling,  as  in  making  pan, 
forms,  when  properijy  ewectened,  a  very  excellent  fooa  for 
children.  Tope  and  bottoms  owe  their  value  to  the  same 
circumstance-^t.,  that  the  fttinaeeona  matter,  which  ia 
so  indigestible  with  infoats,  is  brohen  up  1^  baking  into 
soluble  dextrin. 

All  varieties  of  meals  and  arrowroots  are  easily  cooked 
by  stirring  them  into  boiling  water,  or  boiling  milk,  until 
th€ 

then  Doiung 

meal,  rice,  splftrPtoS,  l^tils,  and  haricots,  the  boiling 
should  l>e  coHftMPfor  a  considerable  tim^  and  the 
whole  grain  WWiWe  previously  steeped  in  water  for 
many  hours  ;  for  the  starch  and  cellulose  of  these  vege- 
tables are  not  digestible  unless  they  are  thoroughly  dis- 
integrated by  conking.  It  may  be  said,  indeed,  that  all 
vegetables  with  dense  tissues  require  prolonged  boiling  to 
cook  tt'.em,  for  cellulose  is  not  capable  of  digestion  by  man 
unless  it  is  broken  up  by  the  adion  of  heat — even  starch 
is  likely  to  pass  through  the  alimentary  canal  unchanged, 
if  it  be  not  rendered  soluble  by  fermentation  or  cooking. 
It  is  an  important  question,  whether  in  utilising  starcl|y 
foods  it  may  not  be  advantageous  to  help  their  tram- 
formation  by  allowing  the  grain  to  gemunate  to  some 
extent,  as  in  the  process  of  malting,  when  the  starch  is 
changed  into  sugar.  Mr.  Lawes  has  examined  this  ques- 
tion, and  has  concluded,  from  his  experiments  on  stuck, 
that  in  the  case  of  pigs  and  bullocks  the  fattening  efleCt  of 
the  grain  is  not  increased  ;  but  it  may  be  difTercnt  with 
the  human  stomach,  where  the  transformation  power  is  not 
nearly  so  adlive  as  with  lower  animals.  Here,  in  fad,  is 
an  example  of  it : — The  food  which  T.icbig  recommends 
for  infants  is  a  preparation  of  malt  w  it!t  wheaten  flour  and 
milk,  to  which  a  little  bicarbonate  of  potash  has  been 
added  ;  and  the  reputation  of  it  in  Germany,  as  an  article 
of  diet  for  children,  is  considerable.  The  nreparatioo  is 
made  by  mixing  i  oc.  of  wheaten  flour  wifh  zo  or.  of 
milk,  and  boiling  for  three  or  four  minutes ;  then 
removing  it  from  the  fire,  and  allowing  it  to  cool  to  about 
go".  One  ounce  of  malt-powder  previously  mixed  with 
15  grains  of  bicarbonate  of  potash,  and  2  ozs.  of 
watei,  are  then  stirred  into  it,  and  the  vessel  being 
covered,  is  allowed  to  stand  for  an  hour  and  a  half,  at  a 
temperature  of  from  100°  to  150°  Fahrenheit.  It  is  then 
put  once  more  upon  the  fire,  and  gently  boiled  for  a  few 
minutes.  Lastly  it  is  carefully  strained,  to  remove  any 
particles  of  husk,  and  then  it  is  fit  for  the  child's  food. 
The  composition  of  the  food,  according  to  Dr.  Lidiig,  ia 
at  foUowi:— 

PiuUe 

matter. 


Fsods. 


10  oz.  milk  0-40 

X  ox.  wheat-flour  •>  •*X4 
>     malt-iiour.*   *.  0x17 

0^61 


matter, 
ozt. 
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The  relation  of  the  plastic  to  the  carbonaceous  being  as 
1 103'8,  which  is  the  right  proportion  for  the  food  of  children . 

Tm  eflefi  of  the  malt>flour  ia  to  transform  the  starch 
into  glneoce,  and  thus  the  miytnre  gets  thinner  and  sweeter 
as  it  stands ;  and  the  bicarbonate  of  potadi  i«  added  to 
facilitate  the  change,  and  to  ncnttaUie  the  acid  con- 
stituents of  the  flour  and  malt. 

Liebig's  extraift  of  malt  is  another  such  pMparation  Car 
a  quick  assimilation  of  starchy  matters. 

Vegetable  substances  arc  occasionally  fermented,  either 
for  the  purpose  of  increasing  the  relative  amount  of 
glutinous  matter,  or  for  the  purpose  of  rendering  them 
acid.  Potatoes,  for  example,  as  well  as  barley,  wlieat, 
and  lyoi  leave  a  residnum  after  fermentation,  which  con- 
tains man  duien  than  the  original  substance)  in  eoaie* 
quence  of  ue  transformation  of  sngar  and  starch  into 
alcohol;  and  although  th  I'  residuum  is  coarse,  and  is  hardly 
suited  for  human  consumption,  yet  it  is  an  excellent  food 
for  cattle  ;  in  fadl,  in  CK-i  many  it  is  often  cnti  n  !;y  the  poor. 

When  the  process  is  carried  still  furtiu  r,  ami  tlic  mass 
acquires  an  acid  properly  in  consequence  of  the  formation 
of  acetic,  butyric,  and  ladlic  acids,  various  sour  prepara- 
tions are  obtained,  which  are  no  doubt  useful  in  assisting 
the  digestion  of  other  foods.  The  ancient  Romans  had 
many  such  fermented  substances  wUeh  wave  not  unlike 
the  sauer-kraut  of  the  Germans.  This,  as  you  know,  is 
made  boa  the  leaves  of  cabbages,  gathered  generally 
In  antimn,  and  from  which  th^atem  a:i<l  tiad-rib  are 
ffenoved.  They  ate  cut  up  intad|Pi  slice*,  ami  are  placed 
in  a  tub  or  vat,  alternately  Ikyers  of  salt,  until 
the  vesselis  full.  It  is  then  suHe^d  to  pressure,  and 
allowed  to  stand  for  l'v.\-  or  '  cks  (according  to  the 

temperaturel  ;  the  laaic  fermentation  is  thus  set  up,  and 
the  mass  becomes  sour.  It  is  cooked  by  stewing  it  in  its 
own  liquor  with  bacon,  pork,  or  other  fat  meat  ;  and 
certain  cotidimeuts,  as  dill  or  carraway,  arc  added  to  J 
improve  its  flavour.  In  Prussia,  and  in  many  parts  of 
GmMDjr,  there  is  a  similar  preparation  of  femented 
beans;  and  in  Holland  and  the  South  of  Europe  cucum- 
bers are  fermented.  We  also  have  our  pickled  vege- 
tables, in  which  acetic  acid  takes  the  place  of  laAic 
add.  All  these  preparations  are  no  doubt  aids  to 
digestion,  especially  when  the  fibre  of  meat  is  tongh, 
and  contains  tendon,  or  hardened  cellular  tissue.  This  is 
especially  so  with  r-a!ted  meat,  and.  therefore,  a  little  picklo 
is  always  a  good  and  palatable  addition  to  cold  boiled  beef. 

Vegetable  substances,  as  tea,  coffee,  mate,  cocoa,  ^^cc, 
the  infusions  of  which  are  used  as  beverages,  are  prepared 
for  commerce  in  nearly  the  same  manoeiv  When  taken 
from  the  tree,  and  while  in  a  fresh  condition,  they  arc 
allowed  to  undergo  a  moderate  kind  of  fermentation,  and 
they  are  then  dried  and  roasted.  In  the  case  of  tea,  the 
roasting  operation  is  performed  during  the  process  of 
diyiaf  mm  carling.  by  heating  the  tnvet  upm  wire* 
ilevet  held  over  a  charcoal  fire,  mit  ooeoa  and  coffiw'are 
roasted  in  metallic  cylinders,  which  are  kept  revolving 
over  a  clear  fire— coffee  being  roasted  until  it  is  partially 
charred,  and  has  lost  from  14  to  20  per  cent  in  weight. 
By  this  means  the  aroma  or  volatile  oil  is,  in  each  case, 
produced  ;  and  there  is  also  an  empyreumatic  change  in 
the  astringent  acids,  the  sugar,  the  gum,  and  the  starch, 
whereby  extractive  matters,  varying  in  amount  and 
quality,  according  to  the  degree  of  heat,  are  formed. 
Shrader  has  examined  the  subje(fl  in  respect  of  colfee, 
and  has  ascertained  that  the  following  are  the  prapor- 
tiOMOf  the aeveralGonititMnts of  rawand roasted  coffin  :— 

Rats 
Coffee. 

Peculiar  coffee  prindpte     ..  17-5S 
Gum  and  mucilatre..    ..    ..     3-64  .. 

Fatty  matter  ana leeio..  0-93  .. 
Extractive  *.  o'6a  .. 

Woody  tissue*  Mid  oellntOM  66-66    . . 
Idixtttve,  Ac  ,»  xo'57 


lOOVB 


woo 


Infusions  of  tea  and  coffee  should  be  made  with  boiling 
water,  but  they  sliould  never  afterwards  be  boiled,  for  the 
aromadc  prinaple  is  very  volatile,  and  wonld  be  thint  lestt 
besides  wnich  a  decoddon  of  tea  or  cofibe  is  disameaUy 

bitter  on  account  of  the  solntion  of  the  coarse  forms « 

cxtraflivc  matter.  Soft  water  also  extracts  these  matters, 
and,  therefore  appears  to  give  a  stronger  infusion  than 
moderately  hard  waters,  but  it  is  always  at  a  sacrifice  of 
delicate  flavour.  ICxcellent  tea  is  made  in  London  with 
water  of  14  or  15  dei^rccs  of  original  hardness,  and  of 
about  5  degrees  when  boiled.  This  was  a  subjed  of  in- 
vestigation by  the  Government  Chemical  Commitsioo 
(Prowssors  Graham,  Miller,  and  Hofinann),  who  woe 
apptnnted  in  183 1  to  inquire  into  the  chemical  quality  of 
the  water  supply  of  London;  and  thqr  lepotted  that  ia 
their  experiments  thejr  found  that  tea  made  from  ths 
boiled  London  water  of  5  degrees  of  hardness  could  ast 
generally  be  distinguished  from  tea  made  «nth  water  of 
1]  degrees  only,  although  a  delicate  palate  would  recog- 
nise a  slightly  incrca.<ied  bitterness  without  any  enhance- 
ment of  flavour  in  the  latter.  It  would  seem,  indeed, 
that  moderately  hard  water  makes  the  best  flavoured  tea, 
provided  it  is  allowed  to  stand  upon  the  tea  sufticiently 
long.  In  the  case  of  the  Greenwich  pensioners  the  tea 
was  made  from  water  of  24  degrees  of  hardaees  bdm 
boiling,  and  i8'6  degrees  after;  but  the  infusion  wss 
maintained  for  half  an  hour  by  surrounding  the  vetid 
with  a  afeeam  case  ;  and  thus  an  excellently-£ivoared  tea 
was  obtained.  The  Conuniayoners  indeed  tnly  ttaoA, 
that  "where  any  ereat  loss  ot  strength  of  tea  infoiioa 
has  been  observed  in  passing  from  a  soft  water  to  a 
harder,  it  may  be  probably  referred  to  the  circumstance 
that  the  mode  of  infusing  it  has  not  been  properly 
adapted  to  the  hard  water  ;  and  then  there  is  doubtleii 
some  waste  of  tea."  Lake  waters  have  been  a  good 
deal  extolled  on  account  of  their  softness  and  supposed 
fitness  for  making  tea,  solely  because  they  happen  to  pro- 
duce a  deep  coloured  solution,  which  conveys  a  false notios 
of  strength ;  but,  in  reality,  Bavour  is  alwa>'s  sacrificed 
for  the  mere  look  of  the  thing,  there  being  no  increase 
of  physiological  or  dietetical  propertjr.  The  Chinese,  who 
are  very  good  authorities  on  this  aubjed.  never  ose 
either  very  soft  or  very  hard  waters,  for  iheir  rule  is  to 
take  the  waters  of  a  running  stream — "  best  from  the 
hill  side,  and  ntxi  from  a  river.''  We  may  conclude, 
therefore,  that  water  of  from  4  to  7  degrees  of  hardness 
after  being  boiled,  is  best  suited  for  infusions  of  tea  and 
coffee  ;  for  such  water  dissolves  the  aromatic  and  physio- 
logical constituents,  without  extracting  the  disagreeable 
bitter  principles.  In  the  case  of  coffee,  in  fad,  a  littie 
acid,  as  a  portion  of  lemon  juice,  improves  the  flavour, 
notwithstanding  that  it  adds  to  the  hardness  of  the 
infusion.  Experimentally,  it  is  found  that  infuaioaB  «f 
tea  and  ooflee  an  atroog  eooiiih  wheat  the  limner  coe- 
laina  0*6  per  cent  of  extniOed  matter,  and  the  latter  3  per 
cent,  so  that  a  moderate-sized  cup  (5  or.)  should  contain 
about  13  grains  of  the  extrad  of  tea,  or  66  grains  of 
coffee.  These  proportions  will  be  obtained  when  j!">  ;  u'rjini 
of  tea  (about  2j  teaspoonfuls),  or  2  ozs.  of  freshly  roasted 
cotfee  are  infused  in  a  pint  of  boiling  water  ;  and  the 
amounts  of  the  several  constituents  dissolved  are  about  as 
foUowa: — 

Cuii&titucnis.  Tea.  Coffee. 

en,  gt». 
Nitrogenous  matters      ..    ..  ..  44'o 

Fatty  matter   —     . .  3-0 

Gum,  stigar,  and  extradive  ..  317  loyz 
Mineral  mattera    9'z   ..  32*8 


Total  extraAed . . 


58*0 


173*0 


So  that  tea  yields  to  a  pint  of  fresh  water  about  21  p«r 
cent  of  Its  weight,  and  coffee  about  30  per  cent.  Leh- 
mann  found  that  only  15I  per  cent  of  tea  was  dissolved 
by  water ;  whereas  Sir  Humphrev  Davy  estimated  it  at 
33  i  per  cent.  No  doubt  the  quality  of  the  water,  as  well 
as  that  Of  the  lea,  affBds  the  icnJta,  for  diatiUed  wttct 
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wilt  extnft  from  40  to  44  per  cent  of  btick  tea,  and  nearly 
50  per  cent  of  green ;  bat  far  all  thii»  about  aa  per  cent  11 

a  good  average. 

Tea  is  generally  measured  into  the  tea-pot  by  the  spoon- 
ful, and  i)r.  lidward  Smith  has  made  a  curious  inquiry 
into  the  avcr.i^c  wciL'hts  of  a  spoonful  of  diflieccilt  kinds 
of  tea.    The  results  arc  here  shown  : — 


Wejoht  of 
Black  Tms. 


A  Spoonful  of  Tea. 

Onm  TfM. 


Oolong  . .  . . 
Congou  (inferior) 
Flowery  Peko« 

Souchong  70 

Congou  (fine)  . .    . .  ii; 


Gr*. 
39 


Hyson  .. 
Twankay  . .  .. 
Fine  Imperial 
Scented  Caper  • 
Fine  Gunpowder 


Gn. 
66 
70 
90 

103 


From  which  it  would  seem  that  from  three  to  seven  tea- 
spoonfuls  of  black  teat  or  from  two  to  four  of  green,  are 
required  for  a  plat  cS  iaittsioii  of  the  atveogdi  already 

given. 

Cocoa  is  best  made  by  boiling  the  mixture  for  a  little 
while,  for  it  nearly  always  cootallW  a  large  proportion  of 
starchy  matter,  which  ha^  been  added  to  duute  the  rich 
fat  of  the  cocoa.  Indeed  cocoa  contidns  SO  much  butter 
or  aolid  fat  (from  48  to  50  per  cent),  that  it  ia  aeoenarjr 
to  rednee  it  with  some  easily>dige«tlbl«  aiAatance,  as 
starch,  lentil  powder,  carageen  moss,  Iceland  moss,  sugar, 
Ac.  —hence  the  various  preparations  of  it, called  granulated 
cocoa,  soluble  cocoa,  chocolate.  &c.,  the  processes  for 
making  which  I  will  briefly  describe.  When  the  berry  is 
ro.istcd  and  is  coM,  it  is  passed  thronc^h  a  machine  called 
:i  ■  i;;hlil;r.i;  ;r..li."  wh.ch  deprives  it  of  its  husk,  and  of 
the  thin  skm  which  surrounds  the  kernel  or  nib.  If  the 
nibs  thus  cleaned  are  ground  in  proper  mills  they  form  the 
variety  of  cocoa  called  flaked  cocoOi  but  if  Other  prepara- 
tions are  to  be  made,  the  nibs  are  gHMind  batwian  heated 
loUera  or  otherwise,  until  thejr  form  a  smoodi  paste,  when 
the  ditoting  substances  arsmlxed  with  it  and  are  thoroughly 
incorporated.  If  soluble  cocoa  is  to  be  made,  the  diluting 
material  is  sugar  with  some  kind  of  arrowroot,  as  toos- 
les-mois,  maranta,  curcuma,  &c.  If  chocolat'j  is  ri'quircd, 
the  dilutin'fj  material  is  sugar  only,  wMh  si.irnc  :la\onring 
agent,  as  vanilla;  and  if  fancy  preparations,  as  carageen 
moss  cocoa,  Iceland  moss  cucoa,  ler.til  cocoa,  Ac,  are 
requi.-cJ,  '.'iirn  these  several  substances  arc  incorporated. 
Granulated  cocoa  is  a  preparation  of  cocoa,  with  sugar  and 
Starch  so  ground  as  to  form  a  coarse  powder,  in  which  the 
particles  of  broken  Cocoa  are  covered  with  a  layer  of  sugar 
and  aurch.  it  is  obvious  that  whaotvor  tfM  olixtaTO  con- 
sists of  starch  or  other  farinaceoas  anbstasce,  the 
solution  of  the  cocoa  preparation  must  be  boiled  ;  but 
when  sugar  has  been  used,  as  in  chocolate,  which  is  the 
most  ancient  preparation  of  it,  the  combination  is  such  as 
to  require  no  culinary  treatment,  OT*  St  nost,  ths  aAiou 
of  boiling  water  or  boiling  milk. 

It  is  rcnuxrkablc  that,  although  cocoa  is  much  less  used 
than  cither  tea  or  colicc,  yet  it  was  known  in  Europe  a 
century  before  either  ot"  the  others.  As  early,  indeed,  as 
1530  it  was  brought  from  Mexico  by  Columbus,  who  found 
it  the  common  leverage  of  the  people  ;  and  when  Cortes 
Was  entertained  at  the  court  of  the  Aztec  Emperor,  Monte- 
soma,  he  was  treated  to  a  sweet  preparation  of  the  cocoa, 
called  chocoUatl,  flavoured  with  vaaijla  and  other  aromatic 
spices,  and  served  to  Um  in  a  golden  vessel.  TheSpaaiards 
thus  acquired  a  knowledge  of  the  berry  and  of  its  chief 
preparation,  which  they  kept  secret  for  many  years,  selling 
it  ver>' profitably  as  chocolate  to  the  wealthy  and  luxurious 
classes  of  Europe.  It  was,  however,  an  expensive  prepara- 
tion, and  did  not  come  into  general  use  until  long  after  the 
public  coffee-houses  of  London  were  established.  The 
earliest  notice  of  it,  according  to  Hewitt,  is  in  Needham's 
Mtreurius  PoUlUus,  for  June,  1659,  wherein  it  is  stated 
that  chocolate,  an  excellent  West  India  drink,  is  sold 
in  Queen's  Head  Alley,  in  Bishopsota  Street,  by  a  French- 
man,  who  did  formerly  sell  it  in  titaoaehtttch  Street  and 
ClooMat's  Chaudqnod,  Mag  tto  fim  man  «lw  did  adlit 


in  England and  its  virtues  are  highly  extolled.  This 

was  about  five  years  after  the  London  coffee-houses  had 
been  established — for  the  first  of  them  is  said  to  have  been 
opened  in  1650,  by  a  Levantine  named  Pascal  Rossee,  in 
St.  Michael's  Alley,  Cornhill  ;  and  a  year  after  they  were 
opened  in  Paris  and  in  HallarvJ.  In  166  )  they  uere  so 
much  frequented,  and  colfce  was  so  largely  drunk,  that 
they  were  made  a  source  of  revenue,  a  tax  of  4d.  a  gallon 
being  levied  on  all  the  coffee  drunk  in  them  ;  and  three 
years  later  they  ware  regularly  licensed  at  the  Quarter 
Sessions  like  commoD  taverns.  In  z668,when  Ray,  the 
distinguished  naturalist,  published  Ins  **  History  of  Ptaftts,** 
he  tells  us  they  were  as  numenras  in  London  aa  atCako; 
and  at  last  they  became  so  grekt  a  naissnee,  on  account  of 
their  political  association?,  that  in  1675  Charles  the  Second 
endeavoured  to  suppress  them  by  proclamation,  calling 
them  seminaries  of  sedition  ;  but  the  keepers  of  thern  were 
sufliciently  powerful  to  make  him  revoke  the  proliibition. 
The  history  of  thcjf  h  'i:ses  would  form  a  cu.-ious  chapter 
in  politics  and  literature,  fur  they  are  associated  with  the 
earliest  development  of  free  political  discussion,  and  with 
the  greatest  names  in  £n|liah  literature.  Among  the 
oldest  of  them  is  the  "Qreaan."  where  Shakespeare  and 
Rare  Ben  were  iieqoent  victors;  and  hardly  less  ancient 
ia  **  "VnOa,"  where  Dryden  held  forth  with  pedantic  vaniqr, 
and  where  the  foundation  was  laid  for  that  critical aeaaMii 
which  soon  became  a  distinguishing  feature  in  English 
I,iter.n!urc.  In  tli'.  ^iiy,  t  there  was  "  Garraway's." 
where  not  (  i.y  was  tea  tirifi  old,  but  where,  in  Defoe's 
time,  "fore:;;n  banguieflji''''and  even  ministers  resorted  to 
drink  it.  "  i.  ibins  "  anfl  "  lunathans,"  and  the  "  Cocoa- 
nut  Tree,"  ir.  St.  James  ^-  't,  wcK  slso  fimoos, aod had 
their  distinguished  loliowers. 

(To  be  ceatinwd). 
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"  Rtmarks  on  Mr.  Baxendcll's  Laws  0/  Atmospktrit 
Ozone"  by  Professor  W.  Stanley  Jevons,  M.A> 

In  reading  the  remarks  of  Mr.  Baxendell  on  atmo- 
spheric oaone,  it  occurs  tome  tlut  a  very  simple  explana- 
tion can  be  given  of  the  connexion  he  deteAs  between 

the  height  of  the  clouds  and  the  amount  of  ozone  at  the 

surface,  two  facts  \^hich  seem  at  first  sight  entirclv  un- 
related. The  quantity  of  ozone  which  reaches  the  surface 
will  depend  on  three  circumstances 

1.  The  thickness  of  the  current  of  air  touching  the 
surface. 

2.  The  proportion  of  ozone  existing  therein. 

3.  The  degree  in  which  this  cancat  is  rendered  Qttifbiln 

by  constant  mixture. 

Hie  balloon  observations  of  Mr.  Glaisber  |mved  what 
was  prevkwsly  inferred  by  meteorologista,  that  the  atmo- 
sphere usually  consists  of  several  strata  of  air  which  are 
separated  by  diatind  boundaries,  and  do  not  freely  mix. 
Hence  it  is  only  the  ozone  in  the  lowest  stratum  which  is 
usually  axailable  at  the  surface,  and  its  quantity  will  be 
proportiunecl,  ii-t<ri<,  parlhta.  to  the  thickness  of  that 
stratum.  It  is  the  hei;;ht  of  the  first  layer  of  clouds  which 
usually  detincs  the  upper  limit  of  this  stratum.  For 
durin;;  my  own  observations  both  in  Australia  and  Eng- 
land I  have  often  noticed  that  smoke  from  a  great  town 
or  from  extensive  bush  tires  rises  only  to  a  definite  heigfat, 
and  seems  to  form  the  basis,  as  it  were,  of  the  cumulous 
cloads,  which  are  the  upward  terminations  ofaaeondii^ 
ctmaats.  Now«  aa  Ia  Ukj  the  hsightof  itlus  straton 
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according  to  Mr.  Crosthwaitc's  observations,  greater  than 
in  any  other  month,  there  will  be  a  lari;er  mass  of  air 
which  can  successively  come  in  contact  with  the  surface 
and  furnish  ozone.  But  we  shall  only  have  the  full 
benefit  of  this  ozone  when  an  ad\ive  process  of  mixture  is 
going  on.  At  night  the  air  in  contact  with  the  earth  is 
cooler  than  that  above,  and  therefore  tends  to  lie  in  a 
Stagnant  lAyer,  which  can  often  be  detected  by  the  miit 
orimolHWluGli  it  contains.  This  layer  will  be  lapidly 
tilMwHeJ  cfowwi  Mid  xnU  Im  filled  with  Um  organic 
odialatioiii  frora  the  enth.  Hnoa  Miwi  dw  compara- 
tively unhealthy  chara(fler,  and  in  WHIM  clitnateB  the 
poisonous  nature,  of  night  air,  and  it  may  constantly  be 
ofaaerved  that  a  moderate  wind  may  be  blovvinfj  above  our 
heads,  as  shown  by  the  motions  of  the  clouds  or  the  wind 
felt  on  a  mountain  top,  without  breaking  up  the  stagnant 
layer  on  the  surface.  This  is  one  reason  why  the  air  is 
calmer  at  night  than  in  the  day.  But  during  high  winds 
the  gusts  penetrate  to  the  surface  and  prevent  any  stagna- 
tion, to  that,  aa  I  apprehend,  during  stormy  weather  the 
deficiency  of  osone  in  the  evening  would  not  be  observed. 

In  tlie  day  time,  on  the  oontraiy,  the  sun's  heat  oc- 
cationa  a  perpetual  ciicnlation  or  conve&ion  in  the  lowest 
maaa  of  air  OB  to  the  level  of  the  cumuli.  Every  portion 
of  tiM  air  is  thus  succeeaive|y  brought  to  the  surfiMO  and 
organic  substances  are  earned  off  and  oxidated. 

During  my  own  observations  on  ozone  1  felt  strongly 
the  imperfetfiions  of  the  meibod  «f  measurement  alluded 
to  by  Sir.  Baxer.dell,  and  I  thoroui^hly  agree  with  him 
that  the  mysterious  variatir.  ^  of  ozone  wtll  not  be  under- 
stood until  not  only  the  j  ranttty  of  air  brought  into 
contad  with  the  paper  be  measured  or  regulated,  but  the 
varying  source  and  ntMmailbuiie  ot  supply  be  considered. 

Mr.  E.  BowHAM,  mJL,  csbibited  and  explained  Mr. 
Banett*i  modificatioa  of  Prafenor  Wlicataiooe'a  Kaleido* 


Prorenor  H.  E.  Roacos,  P.R.8.,  drew  attention  to  tiie 

important  discovery,  made  independently  byM.  Janssen 
at  Guntoor  in  India,  and  by  Mr.  Norman  Lockyer  in 
London,  of  the  visibility  of  the  spe<ftral  lines  of  the  red 
solar  prominences  under  ordin.iry  circumstantes.  Hitherto 
these  protuberances  or  red  flames  have  only  been  seen 
during  total  eclipses  of  the  sun  ;  but  by  the  application 
of  the  spc^kroscope  in  conjund^ion  with  the  telescope,  the 
pecnliar  bright  lines  which  these  prominences  exhibit, 
Indicative  of  the  presence  of  glowing  gas,  can  now  be 
obaerved  whenever  the  sun  is  visible.  Although  the 
priority  of  this  interesting  discovery  is  doe  to  M.  Janaicn, 
who  fint  obiefved  the  protaberaMes  pe  day  aiker  the 
eelipae,  the  method  having  occurred  to  Mn  wMItt  ob* 
serving  during  the  eclinse.  yet  Mr.  Lockyer  had  suggested 
this  particular  method  of  examination  no  less  than  two 
years  ago,  and  had  succeeded  in  his  endeavdur  before  he 
became  aware  of  M.  Jansiien's  prior  obsrr\  atlons.  From 
the  accounts  as  far  as  thev  are  vi  t  pub'.isl.ed.  we  learn 
that  the  bright  lines  appear  to  be  identical  with  those  of 
bydrogen. 

Mr.  Baxbndell  stated  that  this  discovery  would  give  a 
great  impetus  to  the  progress  of  onr  Icnowledge  of  solar 
pbenooaena,  and  that  the  importance  of  obwrvations  on 
this  plan  could  not  be  over-estimated. 

Prafcaaor  H.B.  Roiooe,  F.R.S.,  exhibited  and  explained 
Cand*!  apparatus  for  freezing  water  by  its  own  evapora- 
tion, and  by  means  of  which  a  pint  of  water  waa  nocen 
in  aiiew  minutes. 


DUBLIN  SCIENTIFIC  CLUB. 

The  ordinary  meeting  of  this  club  was  held  in  the  Lecture 
Theatre  of  the  Royal  Dublin  Society.  Professor  Ball 
gave  a  communication  "  On  Lord  Rosse's  New  Drawing 
of  the  Nebnla  ia  Oiion."  Mr.  Ticbbome  gave  a  verbal 
of  an  **AaomaloaB  IteaAioB  ohairved  in 
k  with  Nitrites  present  in  Well  Water."  Other 
iswse  received  as  follows: — Mr.Tbormon, 


"  On  Peculiar  Nodules  in  Sandstone  ;"  Mr.  Ycates,  "On 
Sprengel's  Air  Pumps ;"  Mr.  Johnstone  Sioney,  "On 
Huggins's  Researches  on  Sidereal  Astronomy"  (stc 
Proceedings  of  Royal  Society,  No.  105)  ;  Dr.  Emerson 
Reynolds,  "On  Schonbein's  Test  for  Prussic  Acid."  The 
same  gentleman  gave  a  verbal  description  of  some  ex- 
periments, which  he  shortly  intends  to  publish,  >'iz.,  "  On 
the  Isolation  of  Sulphur  Urea,"  fsulphocarbamide).  Or. 
Reynolds  seems  to  have  formea  this  substance,  wMdi 
hitherto  haa  sot  hem  known  in  an  isolated  cond!tio&  la 
his  investigation  in  connedHon  with  sulphocyanidc  of 
ammonium,  which  has  extended  over  some  considerable 
time,  he  found  that  on  heating  that  substance  for  some 
time  to  its  meltini^  point,  and  then  extratfting  with  alcohol, 
he  obtained  a  white  crvstalli sable  substance,  which,  oa 
analyaiB,  anaweicd  to  toe  formula  of  lalphvr  viem  :— 
1  (CS)"1 


CN 


(CS)"1 


The  cause  of  failure  in  forming  this  substance  mu»t 
have  been  from  the  fat!!  that  sulphoc)  anide  of  .1:1  MMnium 
was  either  heated  to  too  high  or  to  too  low  a  temperature. 

The  following  compounds  were  also  described  :— 

t.  Gold  compound — 

CH4NaS[Aa. 
C!) 

2.  Platiiiam  oompound— 
CH4I 


3.  Mercorial  compound 


.N,Sjp,.. 


NaOj) 
,NaSj 


CH 
CH 


+  HC1. 


Hg"Oj. 


FOREIGN  SCIENCE. 

Paris,  Nov.  iS,  186S. 

New  U«e«  for  Mica.— Influence  of  ColoarctJ  Kays  on  the  Uccooi' 
positiun  of  Carbonic  Acid  by  Plants.— Naphthaline  Scarltl 
Academy  np  ScirscES  :  Dispersive  Power  of  Gases  and  Vapour? 
— FafiU  •enrinR  to  Complete  the  History  of  the  Bodies  o(  ihe  Stiltec 
Sariia. — On  the  Mixtures  of  Gold  and  Silver  from  Kongibcrg. 

Pew  uses  to  which  mica  can  be  placed  have  been  fosod 
np  to  the  preseat  time.  M.  Pnscher  latelv  drew  the 
atteatioa  of  the  Indvatrial  BodMy  of  Nuremberg,  to  the 
SilMfiaa  mica,  wMeh  occurs  in  very  line  plates,  and 

indicated  some  new  purposes  to  which  it  coula  be  applied. 
When  the  thin  plates  of  mica  are  cleaned  with  concea- 
trated  sulphuric  acid,  and  silvered  in  the  same  w»y  *s 
glass,  they  take  a  lustre  similar  to  that  of  silver,  and 
being  pliable  they  can  be  employed  in  the  covering  of 
various  ornaments.  By  lieatin^j  the  thin  plates.  anJ 
afterwards  exposing  them  for  a  very  short  time  in  a  moffle 
heated  to  bright  redness,  an  aspeftof  matted  silver  is 
given.  It  to  necessary  to  avoid  headag  the  mica  (lv 
umg  or  too  powerfully,  siaee  ia  either  ease  a  yellow  shade 
is  commnntcated,  aa  wdl  aa  great  brittleness.  The 
silvery  substanee  farmed  is  distinguished  from  metals  Ijr 
the  property  of  resisting  nearly  all  reagents;  itisaotis 
the  least  altered  by  sulphuretted  combinations,  b|f  the fBKp 
water,  air,  concentrated  acids  or  alkalies. 

M.  Cailletet  has  published  a  researt  h  "  On  the  Influence 
of  Various  Coloured  Rays  on  the  Decomposition  of  Car- 
bonic Acifl  by  rLint-i."  In  the  expcnrnrnts  here  recorded. 
M.  Cailletet  made  use  of  covers  or  bells  formed  of  plates 
of  coloured  glass  united  to  each  other  by  plates  of  lead- 
It  was  establiriicd  in  the  first  place  to  render  the  tesukt 
comparable,  that  iMves  of  the  same  plant  and  of  eqnsl 
airocea  decompoaa  aensiMy  the  same  volumes  of  cv* 
bonic  acid  when  they  ad  on  identlul  gaseous 
eapoaed  to  the  same  luminoas  source.  Coloured  I 
whkh  nearly  alwaya  ooaiaiB  acertala  qaanti^ <  ~ 
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pbjrl,  decompose  carbonic  aeid  equally,  but  slowly,  while 
the  entirely  white  parts  of  the  leaves  of  the  Aspidisfra 
tlatior,  and  several  other  plants  are  without  decomposing 
action.  All  green  plants  do  not  acb  with  the  same  energ)' 
on  carbonic  acid  ;  there  are  very  sensible  diiTerences 
which  have  already  been  signalised,  but  not  completely 
examined.  The  absorption  of  carbonic  acid  and  the  dis- 
engagement of  oxygen  more  or  less  mixed  with  nitrogen 
ippertain  exclusively  to  the  parts  of  the  plants  which 
CoaUia  the  green  matter  ;  but  it  is  indUpentable  that 
these  or^tns  oe  intad,  for  in  scraping  or  even  rubbing 
theaa  tins  property  is  permanently  ^stroved.  A  leaf 
,  however,  be  cut  carefully  into  very  small  pieces,  and 
each  piece,  containing  all  the  anatomic  elements, 
IS  the  decomposing  property.  A  little  apparatus 
was  construded  of  two  vessels  soldered  at  the  base, 
and  having  an  opening  at  the  top  where  a  concentrated 
solution  of  iodine  in  bisulphide  of  carbon  could  be  intro- 
duced. With  this  disposition,  the  solution  being  permeable 
only  to  the  obscure  rays  of  heat,  carbonic  acid  mixed 
with  air  suffers  no  decomposition,  notwithstanding  the 
prolonged  a^ion  of  solar  rays.  The  divers  coloured  r.iys 
have,  on  the  contrary,  a  special  aflion,  mure  ur  less 
powerful  on  the  disaodation  of  carbonic  acid.  An  ex- 
aminatioB  of  the  tabolatcd  remits  obtained  by  M.  Cailletct 
shows  that  the  calorific  rays  as  well  as  the  chemical  rays 
are  without  adlion  on  the  disMCtation  of  carbonic  acid  by 
plants.  It  would  seem,  from  an  inspeflion  of  tlu  ^!- 
results,  that  the  colours  the  most  active  in  a  chemical 
point  of  view  (in  regard  to  the  colouration  of  chloride  of 
silver,  r.g-.)  arc  those  which  favour  the  decomposition  of 
carbonic  acid  the  least.  Yellow  induces  the  largest  de- 
composition, and  red  next;  violet  and  blue  atTect  it  but 
little.     With  green  whether  from  the  colour  con- 

tained in  vegetables,  or  firom  solattons  or  coloured  glass, 
the adion  is  peculiar.  Under  this  influence  the  decom- 
position of  the  carbonic  add  is  nil,  a  new  qaantiQr  of  this 
gas  is  on  the  contrary  produced  by  the  plants. 

A  new  colour,  naphthaline  scarlet,  has  been  obtained 
by  M.  Schiendel.  After  producing  nitronaphthaline,  by 
ading  upon  naphthaline  with  nitric  acid  not  strcmi^cr  than 
45",  in  the  cold,  he  transformed  it  into  naphthylamine  by 
the  ordin.-iry  reducing  methods.  Arnonc;  other  reducing 
agents,  he  tried  zinc  in  impalpable  powder  in  the  presence 
of  an  alkali ;  with  the  naphthylamine  furnished  by  this 
readlion,  M.  Schiendel  obtained  a  new  colouring  matter 
which  the  other  naphtbylamines  do  not  give.  This  point 
estaUished,  he  endeavoured  to  isolate  the  new  alkaloid, 
which  i^ives  birth  to  die  cotonring  matter.  Ftafiional 
distillation  gave  it  in  an  alflUMt  ataM  of  puciljr.  It  ia  a 
liquid,  crystallising  someu^iere  about  oP;  it  distils  at  a 
higher  temperature  than  naphthylamine.  The  base  is 
oxygenated  and  can  form  salts.  The  method  of  operating 
to  obtain  the  naphthaline  scarlet  is  as  follows: — 

I.  The  oily  alkaloid  is  hc.ited  with  nitrate  of  protoxide 
of  mercury,  as  in  the  preparation  of  nitrate  of  rosanilinc  ; 
there  is  thus  formed  a  brown  colouring  matter  which  is 
isolated  from  the  mercury  and  tarry  products  formed. 

a.  This  brown  colouring  matter  is  afterwards  mixed  with 
a  proportional  quantity  of  naphthylamine,  and  heated 
until  the  fawn  nnt  is  completely  chanced.  The  red 
Golouiiac  matter  has  then  to  be  puri6ed  by  the  employ- 
ment of  UM  ordinary  means  for  aniline  colours.  In  the  pure 
state  the  colouring  matter  is  8oUd,refleAing  light  brilliantly, 
and  soluble  in  alcohol ;  it  dyes  all  fibres.  No  detailed 
method  can  be  given  ;  unfortunately  the  produdion  of 
this  alkaloid  is  uncertain,  sometimes  even  none  is  obtained. 

At  the  stance  of  the  Academy  on  the  5th  of  October  the 
following  memoirs  were  communicated: — "Researches 
on  the  .Mccanics  of  .-Vtoms,"  by  M.  Lucas;  "On  the 
Dispersive  Power  of  Gases  and  Vapours,"  by  M. 
CrouUebois ;  "  On  some  Fads  serving  to  complete  the 
History  of  the  Bodies  of  the  Stilbic  Series,"  b^  M.  Zinin ; 
"On  IsopRMwIcarbylamine-and  Isopropylamtne,"  by  VL 
Gauticrt  **OMerrnnn»  fdathre  to  the  Preaetvatfan  of 
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Colouring  Mattera,  and  especially  Logwood,  by  Dyring,'* 

byM.  Houzeau;  "On  the  Mixtures  of  Gold  anti  Silver 
from  Kongsberg,"  by  M.  Hiortdahl ;  "  Note  on  a  New 
Element  of  the  Pile,"  by  M.  Ney ;  "Note  on  the  Geo- 
logical Constitution  of  the  Neighbourhood  of  Thebes," 
by  M.  Delanoue  ;  and  "  Remarks  on  the  Fossils  from  the 
Neighbourhood  of  Thebes,  and  Classification  of  the  Beds 
containing  them,"  by  M.  D'Archiac. 

M.  Zinin  states  that  chlorobenzile  heated  with  water  in 
a  sealed  tube  to  180*  C.  is  completd|]r  decomposed  into 
benzile  and  hydrochloric  acid — 

C,.H,oOCl.  +  H>0  -  C,4HmO!i  +  aHCL 
Heated  with  atooholt  It  is  decomposed  mote  easihr  at  a 
lower  temperature  Into  benslle,  chloride  of  ethyl,  and 
hydrochloric  acid — 

C,4H,oOCIa  +  CaHeO  -  C,4H,oOa  +  CaHjCl  +  HCl. 
Chlorobenzile  heated  to  aoo**  with  an  eqtiivalent  quantity 
of  p«ntachloride  of  phoephorus,  is  converted  into  a  bod^ 
having  the  composition  C14H 10CI4.  This  quadrichlorinated 

compound  is  only  slightly  soluble  in  ether  and  alcohol, 
and  insoluble  in  water.  It  is  difficultly  attacked  by  nitric 
.u  (!.  a  nitrogenous  produA  being  the  result.  It  is  not 
converted  into  benzol  by  the  aftion  of  superheated  water 
and  alcohol.  In  boiling  alcohol  it  is  easily  decomposed 
by  sodium  amalgam  and  converted  into  a  hydrocarbon,  the 
composition  of  which  is  expressed  by  the  formula  Ct4H|o. 
No  accessory  products  are  formed,  the  readion  is  simple— 

C,4H,uCL4.  ijia^  C,<H,„  i  4NaCl. 
Chlorobenzile  4fiMHjtijMB|lcohol  and  submitted  to 'the 
adion  of  zinc  aKajMB|dKic  acid,  is  soon  tranaformed 
inio^nearly  puri||p|Jpbuoin ;  the  rea&ion  is  expressed 

C14H10OCI1  +  2HCI  +  aZn  -  Ct4HuO  +  aZnCla- 
The  preparation  of  desoxybensdn  by  the  aftion  of  reducing 
agents  pveaenied  some  difficulties;  now  after  having 
found  so  convenient  a reaAion,  If .  Zinia  has  been  enaUed 
to  prepare  tUs  body  in  sufficient  quantity  to  continue  his 
researches  on  its  metamorphoses.  Among  other  results, 
M.  Zinin  has  found  that  by  reading  with  sodium  amalgam 
upon  the  produd  of  the  adion  of  pentachloride  of  phos- 
phorus upon  desoxybenzoin,  stilbene  is  obtained.  The 
readions  are  expressed  by  the  two  equations — 

Ci4HiaO  +  PClc  «  CuHitCl  +  POCl.  -I-  HCL 
CT4Hixa  -I-  «Na  -I-  H,0  -  CuHh  +  NaCl  -I-  NaHO. 

If  the  oily  produiTl  obtained  by  theaft'on  of  pentachloride 
of  phosphorus  upon  desoxybenzoin  be  treated  with  potash 
and  distilled  or  heated  to  ebullition,  crystals  of  tolane 
(C14HHCI)  are  obtained.  Thus  M.  Zinin  remarks,  by  a 
series  of  readions  easily  understood,  one  is  enabled,  in 
separating  the  benzoin,  to  form  hydrocarbons  which  can 
serve  as  the  point  of  departure  for  forming  benzoin,  and 
consequently  all  the  bodies  of  the  stilbic  series. 

The  native  silver  fbttod  at  Kongsberg  always  contains 
a  little  gold,  the  pnmoftion  01  winch,  accmdine  In 
numerous  analyaes,  varies  firom  0*001  to  3  per  cent,  rach 
mixtures  of  gold  areaftuallv  veiy  rarely  found.  According 
to  the  researches  of  M.  Hiortdahl,  it  seems  probable  that 
these  mixtures  occur  in  quartz  veins  of  a  different 
charader  to  the  ordinary  argentiferous  veins,  which  are 
filled  with  calcspar  as  the  principal  mineral.  As  to  the 
composition  of  the  mixtures  of  gold  and  silver  from 
Kongsberg,  M.  Hiortdahl  can  only  find  a  single  indication 
in  mineralogical  literature,  an  analysis  by  Fordyce  in 
Brooke  and  Miller's  "  Mineralogy  the  gold  is  there  given 
at  28  per  cent.  The  following  results  for  similar  mixtnrea 
are  those  of  M,  Hraitdahl  in  conjonftion  with  M. 
Samuelsen  :— 
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Reversal  of  the  Sodium  Spectrum* 


ICaiittcAL  Nrai, 


Although  the  differences  in  the  analytical  results  would 
scarcely  suggest  perfedly  definite  chemical  combinations, 
it  may  at  the  &ame  time  be  remarked  that  the  proportions 
of  gold  indicated  seem  to  relate  to  two  distinct  j-roups. 
approaching  in  composition  AuAg  and  AujAgH.  The 
nuinbera  fouod  by  calcuiation  for  these  two  combinations 
are  47*6  and  26  7  per  cent.  These  mixtures  have  a 
difierent  composition  front  othen  of  the  same  class  at 

Cieent  kiurwn,  and  which  always  contain  more  (sold  and 
%  silver.  The  silver  which  cnme«  from  the  works  some- 
times contains  a  little  more  gold  than  the  analysis  of  the 
arL'cntircrou.-  im!:ic^:.i'  iinl:L.UL-4.  '1  iu-  cause  of  this  is  that 
a  wti  ti;n  pait  ul  the  urc  ji>  hincitccl  witli  pyrites  containing 
a  little  gold,  which  colledgin  the  melted  sulphides  (mattes). 
In  these  pyrites  the  gold  is  probablv  combined  with  sele- 
nium and  tellurium,  the  presence  of  w  hich  in  the  mattes 
is  easilv  proved,  in  quantity  about  005  percent.  Accord- 
ing ut  M .  S  imuclsen.  the  Kongsberg  gold  Contains  5*5  per 
cent  of  platinum  and  a  trace  of  palladium. 


CORRESPONDENCE. 


RBVBRSAL  OF  THE  SODIUM-SPECTRUM. 

To  the  Editor  of  the  Chcmlail  AV:;'i. 
Sir, — It  may  be  worth  while  to  n  turH  n  reversal  of  the 
bright  sodium  line  which  I  liuveSbterved  m  the  spectrum 
of  the  mass  of  flame  in  a  copper  smeltinf;  furnace.  This 
phenomenon,  which  it  is  not  quiteeB^tLi  realise  experi- 
mentally, is  most  heautifuUy  seHpHPt  have  no  doubt 
can  he  obtained  as  easily  from  any  similar  furnace. 

The  furnace  is  fired  framone  end  and  charj^d  at  the 
other,  so  that  one  end  is  much  hotter  than  the  other.  On 
looking  into  ilic  uirn.ici'  frnm  t?ir  hnt  <  nil  t^orl■  U  seen  in 
the  8pe<flros«  npL-  .-x  c()r,t]nuo.iji  spectrum  crossed  bv  a  bright 
sodium  line,  ln:t  on  looking  in  from  the  cold  m  l  ni  i  n- 
linuous  spet  tr  uiti  ci.isHed  by  an  intense  dark  lin?  i-^  stni.  A« 
the  iorii.iti:  bf..<ini'.  <  hutier  the  dark  line  d:-;;;i;'ears,  :>nd 
is  replaced  by  the  bright  line ;  but  before  this  has  become 
permanent  the  bright  and  d.-irk  lines  alternate  as  the  flame 
Hickeni,  and  their  exaA  coincidence  cut  be  observed. — I 
aiNt  Jkc.i 

W.  Marshall  Watts. 

Manchester  Free  Gnunnutr  ScHmI. 


PERIDOTi:  MI'TEORS. 

To  the  Editor  oj  the  Clumi^til  Nt  zvs. 
Sir,— I  find  in  No.  467  of  the  ChiIIICAI.  News  an 
interesting  letter  from  Dr.  I'hipson.  which  contains, 
besides  some  vcrv  exaA  remarks,  several  ast^crtions  which 
late  xcsearcbes  have  contradi^ed.  It  is  true  that  M. 
Damour,  in  publishinff  the  analysis  of  the  meteorite  of 
Chassigny,  says  that  it  conuins  no  metallic  iron  what- 
ever, and,  he  added,  that  this  stone  exercised  no  adtion  on 
(I'.f  iMaL;[n;L  rut-  ili-.  Nevertheless  experiments  lately 
made  at  tJii;  Ubus.iiury  of  geology  of  the  Museumof  Paris, 
by  M.  Lawrence  Smith  -experiments  which  1  have  myself 
repeated  and  verified — have  convinced  me  that  a  small 
quantity  of  metallic  iron  does  exist  in  this  mi-ieorite. 

IJesidcs,  without  speaking  of  the  stone  of  Chassigny,  it 
must  be  remarked,  in  contradiction  to  t!ic  asst-rtion  mnde 
by  M.  Fisani,  that  many  meteoriti-s  contain  more  than 
30  per  cent  of  peridote,  so  that  the  compusition  of  the 
stone  of  Omans  oiSers  notliing  particularly  remarkable. 

I  will  mention  on  this  sublet  the  meteorite  of  Sanguis 
(7th  Sept.  1868),  of  which  I  lately  published  the  analysiii. 
and  whicli  contains  more  than  60  per  cent  of  peridote.  I 
will  remind  you  also  of  the  sloncs  of  Luotalaks,  of  Hraly- 
Stock,  and  of  Massing,  which  all  contain  more  peridote 
than  that  of  Ornaoa.— I  am,  &c., 

Stanislas  Mewnier. 

Aide  Naturaliitc  au  Museum, 
33,  Kuc  de  Vau£c/ard,  Paris. 


THE  A.B.C.  SEWAGE  PROCESS. 

To  ikt  Editor  of  the  Chmital  Ntm. 

Sir, — I  see  in  your  issue  (if  ti  t  6i5i  in?',  .nn  r.rt'cle 
by  Or.  I'rankland,  "On  the  pLi.'iSi«.ai.u:i  ol'  Stv,i^e," 
which  appears  to  be  a  copy  of  his  report  to  the  chairman 
of  the  Koyal  Rivers  Commi'ssion  on  the  Leicester  sewage 
experit:it--nts.  Al;fKu;L;ii  these  f\piT:nii.n*.s  were  con- 
duded  under  my  superintendence,  the  first  intimation  I 
had  of  Dr.  Frankland's  report  was  in  the  public  papers. 
I  must,  therefore,  ask  you  to  allow  me  space  to  reply  to 
it  in  the  same  way. 

The  trial  of  the  A.B.C«  process  was  in  the  stridcrt 
sense  of  the  word  an  "experiment.'*  The  plant  perfeftlj 
adapted  for  the  lime  process  was  in  several  respeds  un- 
suitable for  the  new  one.    From  this  cause  several 
accidents  happened  ;  one  in  particular,  mentioned  by  Dr. 
Frankland,  by  which  no  less  than  150.000  gallons  of  rjw 
sewage  were  pumped  into  a  tank  Ii  Ulirg  430.000  gallon* 
of  purified  sewage.    It  w  as  impos».iblc  to  drive  this  out  in 
less  tluiii  six  or  seven  hours,  and  I  felt  con:;u  ll  -d  to  make 
a  written  protest  against  the  samples  being  taken  ;  never- 
theless those  from  the  latter  half  of  the  day  are  to  our 
disadvantage  included.    From  this  reason  the  proportioa 
of  suspended  matter  contained  in  our  efHuent  water  of 
that  dav  is  4-56  parts  in  100.000,  while  that  in  the  lioie 
purified  is       ;  and  it  is  necessary  to  bear  in  mind  that 
by  the  same  acddent  a  portion  of  the  A.B.C.  miattue  was 
admitted  to  the  tank  containing  the  lime  purified  Mwue, 
fronj  which  it  threw  down  a  further  precipitate.  Tnis 
fait  is  brought  out  singularly  by  the  comparison  of  the 
lime  purified  water  of  May  13th  with  that  of  this  date. 
Dr.  Frankland  notices  the  unift^nnity  in  the  samples  of 
sewafe:  the  comparison  may  be  shown  as  follows:— 

Suspenilcd  matter      Swipcndeti  matter 
inscuacc.        {nUms  purified  scwi|tk 

May  13th,  1S6S     ..   22-12  ..    16  ho 

July  31st,    „       ..   4B'o8      ..    ..  a-84 

The  A.n.C.  prfmss  suffered  during  the  whole  week  of 
the  experiments  troin  a  continued  leakage  of  the  new 
compound  intn  tlu-  linn-  t.u;k,  ;  during  the  last  day  this 
was  at  iss  niiiiiimiiii,  .uid  tlic  pjoj'ort ion  of  suspended 
matter  1:1  the  .\.r..C.  u.iicr  was  coi-.Miitr.iLuy  less  than 
half  that  in  the  lime  ;  clearly,  then,  the  new  process  hu 
the  advantage  here.  The  question  of  additional  solid 
matter  is  much  moditied  by  the  fad  that  the  residue &001 
the  lime  purified  water  contains  but  little  water  of  hydlSF 
tion,  while  that  from  the  A.U.C  process  (in  whioi  an 
excess  of  alum  was  too  frequently  present)  contains  much. 
Dried  at  lis*,  as  in  Dr.  Fraoltland'a  mode  of  water 
analysis,  the  lime  process  has  a  conrideraUe  advantage; 
dried  at  302^,  the  excess  is  extremely  small,  and  evea 
this  would  diiiappear  as  soon  as  the  proportions  were 
accurately  riLiju^tcd  id  the  hcva^c. 

liui  the  puuii  '.vluch  uiiihi  ^arpuscsmeis  the  slaienicat 
that  the  purified  sewage  invariably  cuDt.^inh  more  am- 
monia than  the  raw  sewage.  Dr.  I'rankiaiid'ii  explanation 
IS  partly  right,  but  partly  wrong.  The  A. B.C.  compound 
has  the  power  of  slowly  converting  part  of  the  oigaiuc 
matter  dissolved  in  the  watsf  lAto  ammonia,  and  if 
certain  ingredients  are  present  in  excess,  this  aAioo  will 
go  on  for  weekst  a  slow  precipitation  of  organic  maHer 
takin|[  place  at  the  same  ttme.  I  found  very  early  in  ny 
rxpcnments  on  the  subjed  that  an  ammonia  determhia- 
tion  in  the  etlluent  \val«r  was  valueless,  unless  made 
witliin  two  or  three  hours  ;  all  but  about  ten  of  mine  weie 
su  made  at  Leicester. 

If  Dr.  Frankland's  samples  wcit  aol  aniiyst-U  for  some 
days  ihc  explanation  is  ck-ar.  I  may  add  that  this  action 
being  gradual  does  not  sensibly  alTett  the  suspended 
matter,  but  ads  only  on  the  dissolved  impurities.  Its 
effect  must,  I  consider,  be  beneficial  in  enabling  the  re- 
maining nitrogen  to  be  nu  rc  readily  assimilated  by  tl>e 
plants  in  the  rivers.  The  A.B.C.  pfoeess  does,  tbeniKe, 
icmeve  the  larger  part  o«be  >miiwni»i  althoit^  il 
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quentlv  produces  a  further  quantity  in  the  water,  and  a 
corroboration  is  found  in  the  fadt  that,  altliough  the  new 
proceu  produces  a  much  larger  quantity  of  residue  than 
the  lime  process,  the  percentage  of  ainmonia  in  the 
residue  is  more  than  twIce  that  in  the  lime. 

Dr.  Frankland  expresses  a  doubt  which  I  can  easily 
remove  as  to  the  source  of  the  phosphoric  add  to  thie 
nanurc.  During  the  whole  experiments  (10,000,000 
gallorsi  143  lbs.  of  phosphoric  acid  were  used  in  the  fomi 
of  bone  black.  The  actual  quantity  of  manure  made  is 
not  less  than  So  tons  at  the  lowest  estimate  (for  all 
is  not  yet  t\rs-  enouj;h  to  weigh).  143  lbs.  of  phosphoric  acid 
will  be  'oJio  per  cent  on  this  quantity,  leaving  416  per  cent 
M  the  quantity  derived  frum  the  sewage. 

I  have  noticed  00  points  but  Dr.  Fraoklaad's  own 
figures  and  statements.  The  process  will  be  at  work  in  a 
few  weeks  on  a  large  scale  with  works  specially  adapted 
for  it,  and  capable  of  treating  about  1,000,000  gallons  per 
day.  The  real  proof  of  the  capabUities  of  theproeess  vrill 
be  in  these  works. —  I  am,  &c., 

O.  W.  WlOMBK. 

Cimbcrwcl!,  Nov.  i6,  i663. 


MISCELLANEOUS* 


Cehceion  Figorei.— We  have  received  from  Dr.  R. 
Carter  Moffiit  some  specimens  of  cohesion  figures  of  rape 
oil  on  water,  fixed  on  paper  in  colours  by  a  new  process. 
Our  correspondent  is  nnw  working  OUt  the  Sttbjcft,  and 
promises  further  particulars  sliortly- 

British  Sea-weed  Charcoal.  This  preparation,  which 
has  been  patented  by  the  British  Sca>weed  Company,  is 
found  to  be  a  good  snhetitute  for  animal  charcoal,  as  a 
filtering  medium  for  water,  deodorising  aewag^e,  clearing;; 
white  nan,  removing  acidity  from  and  dccohnirising  wines 
and  spirits,  and  precipitating  and  dcoolonrising  vegetable 
alkaloids.  It  is  manufaftured  trom  the  fine  tangle  of  the 
Hebrides. 

The  Quarterly  Journal  of  Microscopical  Science. — 
We  are  requested  by  the  publishers  of  the  above  jt)urnal 
to  state  that  that  journal  will  continue  to  be  published 
as  usual  by  the  Messrs.  Churchill,  and  edited  by  Dr. 
Lankester  and  Mr.  £.  R«r  Lankester.  The  only  change 
consequent  upon  Dr.  Lankester  and  Professor  Busk 
ceasing  to  edit  the  "  Transadiom  of  the  Royal  Micro- 
scopical Society,"  will  be  that  the  Traaaadions  of  that 
Society  will  not  be  paUished  separatdy  in  the  pages  of 
the  Journal. 

Advettiaeoienta  and  Certificates.— Some  corres- 
pondence in  a  morning  contemporary  reminds  us  that 
the  public  seldom  take  the  trouble  to  distinguish  between 
advertiaements  when  the  notices  include  a  diemical 
certificate.  A  tradesman  anxious  to  inform  ttw  world 
that  he  has  for  sale  some  particular  article  of  general 
consumption  proceeds  to  advertise  the  same.  So  far 
good.  If  a  shopkeeper  can  supply  bread,  beer,  wine, 
sauce,  pickles.  pilU,  cocoa,  cod  liver  oil,  or  other  article 
of  food  or  medicine,  better  and  cheaper  than  housekeepers 
have  hitherto  been  able  to  obtain  it,  let  him  by  all  means 
say  so  in  any  ordinary  way  be  pleases.  l-'urthcr,  if  a 
manufadlurer  desire  to  strengthen  his  own  statements  as 
to  the  merits  of  his  goods,  there  can  be  no  objedion  to 
bis  employment  of  an  analyst  and  the  publication  of  the 
chemist's  report  in  newspapers^  circulars,  and  labels. 
Nor  is  the  public  to  UaoM  ior  accepting  the  atatanents 
of  well-known  Professors  of  Chemlstty,  nerthe  latter  for 
givinf;  such  statements,  concerning  the  rurity  or  quality 
of  those  liquid  and  solid  substances  which  cannot,  like  a 
bottle  of  blacking;  or  a  joint  of  meat,  be  appraised  by 
efTedts  or  appearances.  But  buyers  .ire  wrong  in  for- 
getting that  the  eertificatc  of  a  chemist  unly  .ipplies  to  the 

particular  sample  analysed ;  vendors  are  wrong  io  wrapping 


this  eertifieatB  round  every  package  they  sell,  and  those 
chemists  are  wrong  who  word  certificates  in  such  a  general 
way  as  to  admit  of  readers  being  misled.  An  analyst's 
report  should  pointedly  refer  to  the  single  specimen 
examined,  and,  w  l.cn  used  in  an  advertisement,  should 
be  accompanied  by  a  declaration  on  the  part  of  the 
maanfadurer  that  evei^  parcel  sold  is  of  equal  quality 
to  that  analysed.  It  is,  perhaps,  only  right  to  say  that 
leading  chemists  demand  these,  or  similar  conditions, 
before  consentin;;  to  allow  their  names  to  'be  cited  for 
trade  purposes,  and  niaiiy,  in  view  of  tlic  abuse  on  which 
we  arc  commenting,  refuse  suc'n  certificates  alto<;ethcr. 
Without  some  such  precautuin  the  publication  of  chemical 
certificates  relat;n:;ti>  articlt  s  of  food,  drink,  or  medicine, 
or  the  statement  that  certain  goods  are  "  highly  spoken 
of  by  the  medical  press,"  er  "recommended  ^  the  faculty," 
whatever  that  may  mean,  avail  nothing.— £a;^js. 


CONTEMPORARY  SClEMTinC  PRESS. 


(Ciul«r  lU*  hMtiini 
ArtkiM 


.\uf;ust    ■ ,  I ' '  " , 

Vr:.:r,oj.  "  C".  the  Prepu-atiao  c  1  l  r.uu.im,"  fi.  To!  i  i  ns.  '■  On 
•.l.c  OxidatiiTi  "f  HheOOl.  Oavai  n,  "A  .Mcthr-d  of  1'?.-.  tn;.::  ;  the 
l'..\pK>:iion  of  1  irc-da^|^^^l<;i>il  .Min<-s.  '  A.  Ulchami',  Un  ihc 
Spontaneous  AlcoboTlPWAcctic  Fennent;itiHn  <  i  l-.gci."  Yf, 
EvANt,  "  Researches  on  the  Cic  of  Protoxii^c  ot  Ntui  t^cn  at  u 
AniEsthetie."  Dilavmrr,  "  Note  oa  a  new  Exciting  Liquid  for 
Voluic  Baitetks.*    BxssLos,  "Ooa  aew  *  Valta*F«fada]Fic**pi 

paratu*." 

September  7, 1S68. 
A,  W.  HorvAKK,  "Note  on  Menapblbylanine."  A.BMaaifP, 
■  On  the  Caproic  ami  Capfylic  FsmaatatioB  of  Etbjrlic  AMMU 
Un  the  t'  nrmatKin  nf  CaprMc  Aloohol  dttriaf  the  CapcoiG  FnuMBla* 

ticm  of  Common  Alcohol." 

September  14,  186B. 
De  LAI^AaaVT,  *'  Report  on  Pasteur's  Melbod  of  Prcssrvillg  WfaM 
by  mcaMof  Heat." 

September  ai,  tSSS. 
Dumas,  "Remarks  on  AAnity."    CHSVasCL.  "Remarks  on  ihc 
same  SobieA."    L.  L'HoTB  and  Saixt-Eoub,  "  On  tbe  ProduAiun 
of  OfOM  tn  OsyttB  and  Air  under  tlie  Inllmaee  of  tha  BIsdkric  Sparit 
from  I.add^  Cennni  " 


September  28. 1868. 
Chevkell,  "  On  Chemical  Affinit)'-"  J.  Lcmaire,  "  Are  Typhus, 
Cholera,  Yellow  Kevcr.  D>^eTlts^Jr,  Intermittent  Fevers,  and  Hospital 
Gangrene  to  be  attriliuteci  in  Infumirial  Ferments  ?"'  \'  11  Li  vncs, 
"  On  some  new  Combinatiuns  ofOrcine."  A.  ScHBtKKK-KkSTHER 
and  C.  MauMiia.  "Rcscarclies  on  the  GaMboitiea  tt  Coal  ttammi 

Sirt).  F.  PtsANi,  "  Analysis  of  a  Meteorite  wMcb  fell  at  Oman, 
oafao,oa  Jaly  si,  1B6S." 

Bullitin  lie  Ij  Society  Chimiqut  tie  Paris. 
September— Odlobcr,  1868. 
P  ScHrTZENBERO£it,  "  Memoir  on  the  Colourinf;  Matters  eKtraAed 
from  the  Seeds  of  Fenian  Berries.  Memoir  on  some  ReaAinnt  pro- 
riucinc  Ctychloride  of  Carbon,  and  on  a  new  Volatile  Compound  of 
Platinum."  A.  RosrysTiEHr,  "On  the  Presence  of  .1:1  .Alkal'id 
IsoinrriL  »  itii  ToiuiiJinc  in  C"mmcrcial  Aniline.  E.  Bovpi  :  ,  On 
the  Part  taken  by  Water  in  EIrclrolyais.  Note  on  the  Electrolysis  of 
Renaoic  Acid."  H.  BAL'BioNV,*'OiiMMne  Derivativca of  Cassjpaor." 
P.  oa  Clbkmont.  "  On  a  new  Alcohol  Isomeric  with  OAylie  Alcatwl.'* 
A.  Opponhkim  .mfl  ti.  Voot,  "Anew  Method  ot  prepanni;  Reaov> 
cine."  l!t;ciii,  •' Analysis  of  the  Leaves  of  the  .Mulberry  Tree."  p, 
Si.sTIMl,  "  On  some  I'mpertics  of  Liquid  Sulphurou!,  Anbydride." 

Dingler'a  I'olyttth»iick(s  Journal. 
Aupust,  iBf-C. 

A.  CiiKiiiToMANus,  "A  new  Slethod  of  Assaying  Silver  by  means  of 
Oxygen  Gas"  "  Note  on  A.  Praodtl's  RcacardwsoD  the  Frmaralion  of 
Eitiadtolliilk." 

UoHMttUrickt  itr  KtMnlUk  PttmtkOuH  AMtmU  itr  WituU' 

ukaftfn  tu  Btrttn. 

Mav,  iV'S. 

KiiRiNUFKO,  "On  the  allcpcl  I'sf  ef  ReJ  F.arth  as  Food  by  tbc 
Inhabitantaof  Guinea."   .Mao.n  vs,  "  On  the  Diathemancyof  Sylvioe." 

PoggendorfTs  >4Rn<i/r»  <f«r  Pkyiik. 
No.  8,  iS«S. 

C.  Rammelsbbro,  "On  Periodic  Add  and  its  Salts.  On  the 
Crystalliae  Form  aad  Optical  Prapeitks  of  Periodic  Acid."  O. 
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Patents. — Notes  and  Queries. 


ICbuicil  Hmn, 
Not.  to,  1 ' 


^UMKMi  "Oo  tb«  Law*  of  the  Formation  of  Twin  Ciy«tal«  of 

AmuUts  di  Ckimit  ct  de  I'hyiiqut. 
Auffutt,  1868. 
E.  BouMOiH,  "Oa  the  Eledrolytis  of  Malic  Acid." 

AtHuUit  im  Ckemt*  md  PkamaeU. 

Vol,  6..  No.  J. 

H.  Lamdolt,  "  Reaearcbet  on  the  Kla^ticity  or  the  Vapours  of 
Homolofous  Compooad*."  R.  Ri<n%kk,  "On  the  Calculation  of 
CocDpotmd  Felipan."  A.  Navmann,  "  On  the  Diuociaiian  nf  Hvpo- 
Diirie  Acid."  W.  LossBN,  "  On  the  Action  of  Tin  and  Hydrochloric 
Addon  Nitric  Btber."    A.  STarcKeii, "  Noieon  H.ScUrtHydn- 


Journal  fur  PnMitek*  Chtmie. 
Aufmt,  iMI. 

BucmiKOi  "  Oo  the  Compaoillon  of  Blood  whoa  Poiioaod  bjr 
PniMit  Add,"  C  HuNTSBL, "  New  Retetrchci  oa  TriuBidophasoL" 

September,  itfS. 

F.  RocMLiDER.  "  On  the  Comroulion  of  the  Leaf  of  the  Hor?c 
Chetnut  Tree.  On  ilCaculine  and  ;tKuletine.  On  the  Capsvlcs  of 
the  Fruit  of  the  Hone  Chetnut  Tree.  On  Iiophloridcine."  M.  Jakii. 
"Contribution!  to  the  Knowledge  of  the  Colourini;  Mattem  I'l  llilc 
and  Urine."  R.  L.  Malv,  "  On  tome  new  Derivaiives  of  Thiosma- 
miae."  If.  OuAroMTAiNB,  "Oa  aoma  mw  and  lintc  known 
IfoliMala^aad  on  ifco  princmal  Flaoxymotybdatca."  C.  M ariokac, 
**  On  tba  RadnAioa  of  Niobium  and  Tantaliua  Cornpoundx."  H. 
BAUMMAt;!**,  "On  the  Canica  of  the  Sot<di6calion  of  Supcr!iatur;>tril 
Miaa  Solutions."  G.  vom  Rath,  "  On  a  new  Crj-ttalline  Moilifaii. 
tiiM  of  Silicic  Acid."  logLSiaiiu,  "  Analyae*  of  Epiphanite,  Damnu. 
rite  and  Pyropvbllite  from  Sweden."  F.  Stolba.  "  On  the  Action  of 
Salplinr  on  Sulphate  of  Iron."  A.  Baue*  and  E.  Klkik,  "  Note  nn 
tba  AAlon  of  Tetnt'Cbloridc of  Tin  on  Ann  he  AlcoboL"  E.  Boticai . 
"On  tbo  DcteAlon  of  Ammonia  in  .\niinal  Fluida,  and  onthoUc- 
iMviour  of  the  same  in  loroe  of  Its  " 


3oj^.  J.  Mitchell.  Bradford,  Vorlnhire/'Imptoveaieatainfarnacca." 

— I'clition  rcc'irilt;!  June  ^4,  l868. 

2061.  L.  Thomai,  Leadenball  Street,  London.  "  A  new  or  improved 
apparaltw  lo  be  mcd  aloof  afeora  for  tba  diatilwHea  of  fore  water 
inHB  aattwater.oriaipregnatadiritliaarthxorolher  mttHa."— Jimesst 

2078.  W.  R.  Lalie,  SouthamiitOB  Bnildian,  Chuwefjr  Lane.  "  \n 
improved  mode  of,  and  apparatoa  iar,  dfeiactoitite  fafancaand  yam*." 
—A  ewwaiimicHiciw  ham  L.  OoodMa,  Llaiau,  Fimcs."— Joao  Mf, 


utz.  T.  Men,  Hebbnm,  and  G.  ThomMn,  Pelaw-MoiBi  Ooflnmt 

"  Improvementt  in  calcining  area,  fnincr.»ls,  and  Otber 


PATENTS. 


hgr  Mr.  Vaomuk,  P.C A,  PatMt  Afcat,  34,  Cbaaccry 
LaMtW.C. 


OKANTS  OF  PROVISIONAL  PROTECTION  FOR  SIX 
MONTHS. 

30)6.  R.  HoitauBB,  and  P.  Hart,  Mancheater,  "  An  improved 
meltiind  of  utilising  the  funics  or  vapours  evolved  rlurinK  certain 
ehemic.ll  operations." — Pftition  riccrflcd  0^\ob<•r  <,,  iSOS. 

3086.  J.  Dewar,  M.D.,  Kitkcahly.  I"ife»hire,  N.B.,  "Improvements 
in  preparing  food  from  the  eniiail!)  ol  aniraals."~0£lober  8,  iSAA. 

3IOI.  H.  A.  Archereau,  Boulcvart  St.  Martin,  Paris,  "  A  new 
method  of  obtaining  heat  and  light  and  its  various  applications,  and  in 
apr*'*'"^  conneAed  therewith.  —Oflober  q,  1868. 

3138-  W.  R.  Lake,  Southampton  DuildinRs,  Chancer)'  Lane,  "An 
improved  mode  of.  and  means  (or,  dvcing  hair  "  A  communication 
from  W.  Patlon.  Sprinefield.  Mass.,  U.S.A.— October  tj.  1868. 

3149.  W.  Locberjc,  Branawicfc  Place.  Citjr  ^d,  Mtddleiea, "  An 
fmprorad  proceaa  of  treatioK  cottonaeed,  aod  alllitinK  tbe  relvaa  rc- 
aulting  Iherefnim."— OOober  14.  iMrtH. 

3177.  F..  T.  HuKhts,  Chancer>  Lane,  "  An  improved  adhesive  sub- 
atancc."~A  communicalion  from  J.  and  A.  TuJin,  Montreuil,  France." 
— OAotier  17. 186B. 

a}98.  A.  Kollaion, Pembroke  Road, Clifton,  Brlatol, "  Impros'ements 
la purif^inc  coal-Kaa  and  obtaining  ammonia  from  coal-gas  produAa." 
—Petition  recordoi  Aunat  ao,  1M8. 

31  iS.  F.  W.  Hart,  Kingaland  Green.  Middlesex,  "  A  new  (or  im- 
proved! material  or  snhatancc  to  be  usc  J  fur  varnishini;  or  proiofiinK 
the  turfacea  of  lithographs,  photo-lithographs,  and  other  like  printed 
aatftwea."— Odiober  10. 186M. 

3191*  W.  R.  Lake,  Southampton  Buildings,  Chancery  Lane,  "  An 
improved  metbod  of  pcMarhii,  deaiccatiaK.  and  picaennai  Aab."— A 
cummunication  iron  w.  D.Cader,  Phlhftilyiila,  Pean.,  UAA.— 
OAober  19,  iSCS. 

aaad.  J.  SyiM  and  6.  Maliii.Hi|dilIelben.MMdtaoei."Aaim. 
■fooad  coa^MBitioa  to  be  mad  Cor  'flllla^ep'  tte  bodice  of  caniacea 
Sad  otbcT  auh>tanceH  previous  to  reeeivinc  the  colouring  matter.  — 
Oaobereo,  iSi-^. 

jtjo.  J.  Spratt,  High  Holbom,  Middleaex,  "  Improved  preparationa 
offcod  for  boraea,  cattle,  gaaM,  ponltty,  and  other  domeatic  animala, 
aaeb  ptcparationa  being  capable  of  admixture  with  compounds  for  the 
ptedaAioa  of  a  medicated  food  for  man." 

Sas6.  A.  Girand,  Gray'i  Inn  Road,  Middleaex,  "  Improvementi  in 
ieparating  silver  from  argentiferous  lead,  in  purifying  lead,  and  in 
apparatus  for  the  same."— 0^ti>t)cr  24,  l'^^.^. 

jlfi/.  P.  M.  Crane,  Manchester,  "An  improved  compound  or  si<r  t.> 
be  aeed  ia  aidag  aaddreaainc  cotton  yaraaareettoa  warpa."— OAobcr 
aS,  xtfUL 

^^g^^J.  Li^a^OUigow,  N.U.,   Itapfoveawala in glaa fanacea." 

NOTICES  TO  PROCEED. 
305^  B.  E.  R.  NaetaiAB.  Charltoo,  Kent.  "  Improvementa  in  tbe 
BMieiiftaian^        »  —4 ia llw |»od«dtoi af  aaHa U  ■aeiOHiai'* 

^^^^^^^^^ 


and  in  fumacca  tbarefor."— OAober  10,  ity(>». 

1134.  A.  Fljren  Manchester,  "  Improvement-,  in  the  concentration 
and  treatment  01  aaccharine  and  aaline  wtlutions,  and  in  apparatua 
employed  tbercin."— Petition  rececded  Jvly  4,  Mi. 

2 1 44.  A.  Fryer,  Mandieater,  **  Imfiroeemeata  in  tbe  mode  of  treating, 

for  cvapi'fatinc  and  concentralinR  purposes,  cane  juice,  beet-root  juice, 
and  oliici  saLLhuiirvc  unL^itthtr  ^'^1'-'.:  rih  and  lujuirlh,  jir.rl  in  the  con- 
slruftion  ol  apparatus  for  the  concentration  of  saccharine  and  other 
aolutions,  and  tor  tbe  atraporalion  of  liquida."— Joly  6,  iM. 

2152.  K.  Coppte,  Haiiie  St.  Pierre,  Belgiuai, "  Improveacala  ia 
the  construAion  of  coVe  furnaces."— July  7,  tSfiS. 

2373.  E.  Herring,  Beer  Lane,  London,  "lmpro>'cmcnts  in  the 
treatment  of  aiwcurine  •oletiooa  of  malt  or  aocar."— July  89, 


NOTES  AND  QUERIES. 


Salaiaaiidw  wodd  to  kaow  wbat  ia  tiM  beet  coaliac  to 

vender  wood  ilre*pioof  r 

Rock  Phoaphatc.— If  yoar coneiBeiideiit wowld coremenicate widt 
Otto  Christopher.  Lr>q..  Runkel  tm  tbe  Lahn,  near  Limlierg  on  tba 
Lahn,  Nassau,  Prussia,  he  will  meet  with  the  opportunity  of  ootaiai^ 
the  information  he  desires. 

Eatimation  of  Free  Hydrochloric  Acid.— Will  \(iu  allow  me  to 
correal  an  error  which  occurs  in  my  letter  nf  tht-  rtfi  in»t.,  "On  the 
Estimation  of  1-rec  Hydrochloric  Acid  "—the  word  "  sulphates  "  should 
be  omitted.— John  T.  HoaaoM. 

Drying  Oila.— I  would  be  much  obliged  if  any  of  your  corre- 
spondents would  assist  me  in  this:— I  deaire  to  render  unboiled 
Imaeed  oil  a  drying  oil.  without  heating  at  dL  I  Imto  tried  tbe 
plumbic  acetate  process  vf  Licbit;.  and  tbe  manganic  borate  mentioned 
in  Ure,  but  have  i3ilL<l.  I  knv.xs  tV.ere  is  a  proceat  by  which  unbailed 
linseed  oil  can  be  made  to  dry  quickly  (within  24  boors),  but  1  have 
completely  forgotten  lagaidiag  it.  Parbafo  Or.  Adriani,  or 


other  of  your  wotl-iaroiaicd  coalHlMiton  woeM  kindly  oblige?— 
WATtRraoor. 

Bichromate  of  Ammonia.  Not  the  least  valuable  feature  iettm 
CurMicAL  NrWN  is  the  culumns  devoted  to  Notes  and  Querica  and 
Antwcra  to  Correspondents.  Manv  valuable  items  have  I  obtamcd 
thence,  and  I  am  glad  to  ace  that  this  column  is  open  to  Americaa 
readcie,  and  1  <iaflly  avdl  mytelf  of  Ihia  arivikaa  to  cafdre  if  aajr  of 
the  readera  of  the  CiremcM.  Nnra  on  lamna  lae  of  a  cheap  atode 
of  making  bichromate  of  awtmowla.  Can  it  be  made  from  llM  DiclM*- 
mate  of  potash If  so,  byWHt  pnmmt  Any  inforroatioa  oo  tbii 
point  w  ill  be  pratcfully  received  by  Tvar,  Louisville,  Ky. 

Determination  of  Acetic  Acid  in  Commercial  Acetate  of 
Lime.— The  best  method  of  ascertaining  the  percentage  of  acetic 
acid  in  commercial  acetate  of  lime  is,  according  to  Frescnius,  tbe 
following  :— Put  3  grammea  of  the  anbaunce  in  a  retort,  add  jo  ex.  of 
water  and  jo  c.c.  of  phosphoric  acid,  ap.  gr.  1*2  (free  from  nitric  aiUd); 
distil  with  caution  to  dryness,  and  rcMat  tbe  operation,  after  adding 
again  ;o  c.c.  of  water,  twice.  Unite  toe  diatilled  liquids,  and  dilute  to 
JJD  c  c  In  >:i  or  ii>  t  c  determine  the  acetic  a.id  with  a  standard 
alkaline  solution.  It  is  necessary  to  test  the  distilled  liquids  for  h}'dro> 
chloric  acid,  and  if  found  in  conaiderable  quantity,  to  — —  ^ 
uith  a  standard  silver  aolotion.  For  perucnlara,  ace 
Journal  for  Analytital  ChemiitTjf,  vqL     p.  315.— V.  C. 


TO  CORRESPONDENTS. 


J.  If.S.— VoawiU  be  aUa  ta  itt  triwiyoorcqmreat  Ladd  and 

Uertling'a. 
V.  C— Received,  with  tlumbs. 

li'.  H.  WalfHH.—U  our  correspondent  would  faveer  tis  with  a  short 
account  of  bia  theorem,  illustrating  it*  applicability  for  cheeking 
chemical  and  cither  calculations,  it  would  be  a  boon  whiih  wcu;d  be 
highly  appreciated  by  many  of  oor  readera. 

K.  Coe/rkenf.— Malderii  book  on  "  Beer"  ia  the  best :  but  we  do  not 
think  it  baa  beeatiaaalatediMoBagiiA.  We  do  aot  Imow  of  oae  ia 
ihislaagnage. 

rommunuatifliit  Atfiw  tens  TKtiftd  from  Dr.  R.  Angoa  Smith. 
F  K  S.  ;  C.  Turr.cr :  Meaara.  ChttNfcill  and  Sons;  R.  CouVthaid :  W. 

H.  Walciin  |«ith  enclosurel;  E.  C.  C.  Stanford  (with  enclosure!  :  G. 
W  W  ii;ncr  ;  Dr.  S  Muspratt ;  S.  McUor;  E.  7ones  ;  A.  Martinelli  ; 
J.  T.  Hubaon:  V.  Cruse  ;  J.  Safflndaon:  T.  Hobbs;  A.  P.  Huristove : 

I.  Cliff;  W.  H.  Perkin.  F.R.S :  P.Sutton:  W.  M.  Watu;  P.  C. 
Macdoonell ;  E.  P.  Potter :  F.  C.  Caivert  and  Co.  (with 


Brpohe,  SitapmBtaad  SpilW:  WaMm  Sadlk  Mtk 
:  Dir. «.  tetv  M«Ak;  Mi  ~  ~ 


raHnaw^; 
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ON  TUB 

PURIFICATION  OF  TIN  ORBS  FROU  WOLFRAM. 
8r  ROBERT  OXLAND.  F.C.8. 

Tnt  ores  are  rarely  found  aaaociated  with  wolfram,  but  ' 
when  this  aaaociatioa  doet  occur,  the  proportion  of  wolf- 
iBiB  it  freqncatly  veir  latKe.  It  cannot  be  leaaratcd 
firom  the  tin  oiim  bjrtbe  oralnary  proceewt  ofcidctnation 
and  washing  in  water,  bcca  isL  it  is  not  affcdled  by  heat 
alone,  and  its  specific  gravity  being  greater  than  that  of 
the  tin  ore  it  remains  mixed  with  it  in  spite  of  all  washing. 
It  can  be  separated  by  digestion  in  muriatic  acid  without 
any  very  prcat  difficulty,  but  it  is  done  more  easily 
by  the  at^'cncy  of  soda  uh,  the  crude  carbonate  of  soda, 
or  by  salt  cake,  the  crade  sulphate  of  soda.  The  pro- 
portion of  wolfram  aiiodated  with  the  tin  ore  having  been 
ietennined  by  analyaii,  loda  aah  is  mixed  with  the  dry 
Ofo  in  each  quaati^  as  to  nipply  aa  eqnivUcat  of  soda 
for  the  tungttic  aad  present.  Tin  mixture  is  calcined  at 
a  dull  red  teat  in  a  reverberatory  furnace,  of  which  a 
lonitniinal  sedion  and  a  plan  at  the  level  of  the  working 
bed  it  ibowB  in  tbe  annexed  ritetcbea 


In  the  plan,  the  dotted  lines  show  the  form  anddircdlion 
of  tlie  flues  beneath  the  cast-iron  bod.  over  which  the 
fire  passes  from  the  fire  place  on  to  the  back  bridjje  and 
down  into  the  flues  under  the  bed,  and  thence  away  to 
the  chimney.  The  use  of  the  cast-iron  bed  is  all-im- 
portant  in  order  to  prevent  thL-  comliination  of  the  soda 
with  ciltca  aad  with  tin.  With  proper  management  a 
chiife  of  so  cwts.  of  tin  ok  can  be  worited  off  in  four 
hours,  so  that  3  ton*  of  on  per  dkm  may  be  operated 
on  with  a  consumption  of  less  than  10  cwts.  of  coal. 

The  objeft  of  the  process  is  to  cause  the  decomposition 
of  the  wolfram  by  making  the  tungstic  acid  combine  with 
the  wida,  at  the  same  time  to  convert  |thc  basic 
protoxides  of  iron  and  manganese  into  peroxides,  for  the 
purpose  of  rendering;  them  as  light  as  possible  to  facilitate 
their  subsequent  reparation  by  mechanical  washing. 
This  calcildng  operation  is  therefore  essentially  an  on* 
dising  one,  and  the  fire  should  be  worked  accordingly. 
The  charge  drawn  from  the  furnace  should  not  cake. 
WUIahotitis  thrown  into  one  of  a  series  of  lixiviating 
4^stcni8  partially  filled  with  water,  which  is  thereby 
rendercil  boilin>j  hot.  After  standing  a  short  time  the 
Jiquor  is  run  slowly  olf  from  the  bottom  of  the  vat  bright  Mid 


clear,  and  if  of  sufficient  strength  is  set  aside  to  crystallise, 
otherwise  it  is  boiled  up  to  strength  before  it  is  put  into 
the  crystallisers.  The  weaker  liquors  arc  used  instead  of 
water  for  lixiviating  fresh  charges  of  the  calcined  ore. 
Traces  only  of  5t.inn.ite  of  soda  are  to  be  found  in  tllO 
liquor  if  the  operation  be  properly  conducted. 

Salt  cake  may  be  advantageously  employed  when 
sUlled  labour  is  obtainable  ;  it  is  mixed  with  the  ore  in 
proportions  indicated  by  the  quantity  of  wolfram  present. 
A  quantity  of  coal  dust  sligbuy  in  excess  of  the  qoantity 
necessary  for  the  deoxidation  of  the  sulpharie  acid  of  the 
salt  cake,  Is  mixed  with  the  charge,  and  the  whole  is  ex- 
posed until  red  hot  in  the  furnace  to  the  deoxidising  flame. 
.•\fter  thisadearfirear.;!  an  nxiilising  flame  are  maintained 
until  the  tungstic  aciJ  has,  by  combination  with  the 
sodium,  driven  off  the  remainder  of  the  sulphur.  The 
charge  takes  about  an  hour  longer  in  the  furnace  than  is 
necessary  fur  ;he  soda  ash  mixture. 

The  charge  drawn  from  the  furnace  is  lixiviated  in  the 
same  manner  as  before,  and  after  all  the  soluble  matter 
has  been  removed,  the  lemaiader  of  the  charge  is  thrown 
out  from  the  vats  and  sut^eAed  to  a  series  of  waihiog 
operations  withont  any  stamping,  bat  occasionally  witn 
a  small  amount  of  scrubbing,  whereby  the  peroxides  of 
iron  and  manganese  are  washed  off.  The  last  traces 
of  these  oxides  may  be  removed  by  di;;cstion  for  a 
few  hours  in  muriatic  acid,  leaving  the  binoxide  of 
tin,  or  black  tin  of  the  Cornish  miner,  nearly  pure,  capable 
of  piodncing,  by  smelting,  the  finest  qnali^  of  metalKo 
tin. 


CHEMICAL  APPARATUS. 
By  W.  P.  DBXTBR 

Ota  Lamps  for  the  Ignition  of  CrueibUt,  £v.--The 
ordinary  Bunsen  burner  is  known  to  »&  upon  the  surface 
of  platinum  vessels  brought  into  contaft  with  the  inner 

line  of  the  flame  ;  the  meial  lufes  its  ]  >lish,  becoming 
superficially  porous  and  sj-^ongy,  and  ncjuires  the  use  of 
the  burnisher  to  brin'^  it  back  to  its  original  state.  This 
alteration  of  the  surface  I  have  found  to  be  attended  with 
a  change  of  weight,  so  that  for  s(jme  years  I  have  used  a 
lamp  of  different  construdion  for  the  heating  of  platinum 
crucibles  in  analytical  operations.  Such  alamp  may  ho 
made  by  removing  the  air  tube  of  a  common  Bunsen 
lamp  and  putting  in  its  place  a  somewhat  longer  one  of 
glass  or  iron  of  about  la  miUimetres  internal  diam^er. 
The  gas  jet  should  have  a  tingle  circular  aperture,  and 
be  in  proper  proportion  to  the  diameter  of  the  tube,  which 
may  be  held  in  any  of  the  ordinary  clamp  supports.  The 
tube  being  raised  sufficiently  above  the  jet  to  allow  free 
entrance  of  air,  and  a  full  stream  of  gas  let  on,  a  "  roaring  " 
ilamc  is  produced,  of  which  the  interior  blue  cone  is 
|>ointcd,  sharply  defined,  and  extends  only  about  half  an 
inch  from  the  top  of  the  tube.  A  polished  platinum 
surface  is  not  a£icd  upon  by  this  flame  provided  it  he  not 
brought  into  COntaA  with  the  interior  cone.  In  the 
Bunsen  burner,  as  usually  made,  the  supply  of  air  depends 
upon  tbe  diameter  of  the  tube,  tbe  holes  at  H»  base  being 
mora  than  sufficient  to  supply  the  draafdit.  With  the 
wider  tube  it  is  necessary  tc^  limit  tbe  adnttssion  of  air  by 
depressing  the  tube  upon  the  lamp  when  the  force  of  the 
gas  is  diminished.  Otherwise  the  proportion  becomes 
such  that  an  explosive  mixture  is  formed;  for  this  reason 
it  is  more  convenient  to  use  an  arrangement  in  which  the 
access  of  air  can  he  regulater)  by  an  exterior  tube  sliding 
obliquely  downward  over  the  air  apertures.  The  gas  ^et 
should  be  on  a  level  with  the  top  of  these  apertures,  which 
must  be  much  larger  than  those  of  the  ordinary  Bunsen's 
burner. 

On  aocoant  of  tbe  liability  to  explode  and  bmn  at  the 
jet  inside,  the  lamp  is  not  welt  adapted  for  oflilnary  use ; 
but  for  ignition  of  crucibles,  working  of  glass,  ftc,  it  baa 
proved  efficient  and  praAical. 


Purification  0/  Tin  Ores  from  Wolfram, 
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EsHtnation  of  PJiosphorus  contained  in  Cast-Iron, 
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Cat  Regulator. — Now  that  j;as  is  universally  nsc-d  as  a 
source  of  heat  in  laboratories,  it  is  desirable  to  have  a 
means  of  keeping;  the  pressure  constant,  and  independent 
of  the  changes  which  take  placi'  in  the  mains.  By  the 
regulator  of  Kemp  a  uniform  ttuipci.L'.uiL-  can  be  kepi  i;p 
for  any  length  of  time  ;  but  this  apparatus  is  a  little 
difficult  to  adjnsti  is  not  universally  applicable,  and  can 
be  used  in  but  one  operation  at  a  time.  By  rqpilating  the 
prenure  of  tlw  Ras,  on  the  other  hand,  a  constant  supply 
of  heat  IS  finmUied,  but  the  tempentura  is  not  bo  exadlly 
maintained  In  consequence  of  the  more  or  less  rapid 
nbstrnaion  of  heat  by  change  of  temperature  of  the 
locality,  and  from  currents  of  air.  It  is,  however,  as  con- 
stant as  it  can  be  kept  hy  a  spirit  lamp,  which  we  arc  at 
present  often  obIif;ed.  from  the  variations  of  pressure,  to 
substitute  for  Kas  ;  v,-h:j--  tin-  rf^'ulator  may  be  connected 
with  several  burners,  or  even  include  the  whole  laboratory. 
If  the  gas  pipes  are  of  sufficient  size. 

The  arrangement  which  I  have  bad  in  use  for  the  last 
year  consists  of  a  common  gasometer,  made  of  zinc,  and 
about  9 inches  in  height  and  diameter.  The  floating  bell 
is  connefted  by  a  jointed  rod  with  a  stopcock  in  the  pipe 
by  which  the  gas  enters.  When  the  bell  rises  from  the 
pressure  of  the  {;as,  it  gradually  closes  this  cock,  and  thus 
cuts  otT  the  further  supply.  The  yas  is  then  under  a 
constant  pressure  dc  pcndinij  upon  the  weight  iif  the  hell ; 
as  gas  is  consumed  the  bell  sinks  and  opening;  the  cock 
allows  more  to  (low  in.  The  difference  of  Wfi);Iit  of  the 
bell  from  its  f;reattr  or  less  immersion  in  t!ie  water  is 
inappreciable ;  a  very  slight  diminution  of  pressure, 
hardly  perceptible  without  a  microscope,  is  observed  when 
one  of  the  outlets  is  suddenly  thrown  open  to  its  full 
extent,  and  is  due,  probably,  to  the  fridion  of  the  gas 
in  the  tubesi  which  should  therefore  be  of  considerable 

The  apparatus  should  not  be  painted,  as  nil  is  aAed 
upon  by  water,  which  haa  been  long  in  eontaft  with  gas. 
Asphal'tum  varnish  seems  to  answer betttr.<~<t4iiMric<in 
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ESTIMATION  OF  PHOSPHORUS 
CONTAINED  IN  CAST-IRON. 


By  M.  V.  TANTIN. 


It  is  well  koowothat  the  presence  of  a  very  imall  quantity 
of  phosphorus  in  cast'iron  does  not  produce  any  sensible 
modification  in  its  properties;  it  nevertheless  loses  its 
most  essential  qualities  when  the  proportion  of  contained 
metalloid  amounts  to  ■  rmie  lliousaiuhhs  ;  the  impor!..[iL-j 
of  a'icertaining  the  exact  proportions  of  phosphorus  in 
cast  iion  is,  therefore,  self-evident.  Almost  all  tlu-  methods 
liitherto  proposed  con-ist  in  treating  cast-iron  with 
oxidising  agents  in  such  a  manner  as  to  cause  the  phos- 
phorus to  pass  into  the  condition  of  phosphoric  acid, 
which  is  deposited  as  a  magnesias  compound ;  several 
sources  of  error  are  inherent  to  this  method  for  the  follow- 
ing  reasons : — 

ist.  Part  of  the  pboepbonis  escapes  the  adion  of  the 
osidisinc;  agents,  and  evolves  as  a  hydrogeniaed  compound. 

2nd.  It  is  necessary  to  work  npon  very  dilute  liquids 
in  order  to  avoid  an  admixture  of  oxide  of  iron  with  the 
ammoniaco-magnesian  phnspliate  ;  iimler  these  conditions 
it  is  difttcult  to  collecl  the  small  quantity  of  phosphate 
disseminated  upon  the  sides  of  the  VCSSd  in  which  the 
precipitation  takes  place. 

jrd.  Any  arsenic  which  may  be  contained  in  the  cast- 
iron  will  be  discovered  in  the  precipitate  as  an  arseniate, 
whose  insolubility  is  equal  to  that  of  the  phoKphate. 

When  seeking  the  means  of  avoiding  these  sotureetof 
error,  I  concluded  that  the  best  way  of  so  doing  would  be  to 
use  a  nredsdycontr.-try  methwl,  namely,  by  liberating  the 
phosptiorasai  u  hydrogen  compound ;  but  one  pbjeAion 


naturally  arose— would  the  taUHtiroflhe  phosphonspasi 

into  the  state  of  a  gaseous  pfodnct  ?   I  may  safely  affirn 
that  1  have  never  been  able  to  discover  the  least  trace  of 
phosphorus  in  tlie  residue  after  the  complete  attack  of 
the    ea'-t-iron    hy  chlorhydric    acid,  which    fact  is  not 
surprisiuL;  if  it  be  considered  v.hat  stroni;  afHnities  phos- 
phorus has  to  hydrogen.      The  phosphide  of  hydrricen 
produced  by  the  adion  of  chlnrhvflric  acid  upon  cast-iron 
IS  almost  always  accompanied  1  y  sulphuretted,  arseniatcd, 
and  carburetted  hydrogen.     In  order  to  elTedl  the  separa- 
tion of  these  gases  I  first  pass  them  into  a  Woulffs  flask 
containing  a  solution  of  potash,  which  absorbs  the  sulpha- 
retted  hydrogen  ;  the  other  gases  an  flWD  made  to  tnveiie 
a  solution  of  nitrate  of  silver,  which  transforms  the  arseni- 
atcd hydrogen  into  arsenitc  of  silver  soluble  in  the  liquid, 
which  has  become  slightly  ac;  !,'.■.  hil  -'  ".he  pho-^phuri.ued 
hydrogen  precipitates  the  Silver  solution  and  forms  an  in- 
soluble phosphide.  Tlte  phosphorus  being  thus  completely 
separated  from  the  sulphur  and  arsenic,  its  estimation  is 
cffeded  in  the  sinipiest  inatmcr,  liie  phosphide  of  silver 
is  treated  with  aqua  regia,  and  thus  transformed  into 
chloride  of  silver  and  phosphoric  acid,  which  is  precipi- 
tated in  the  state  of  ammoniaco-magnesian  phosphate ; 
this  precipitate  when  calcined  gives  a  weight  which  serves 
to  calculate  the  proportion  of  pbonhonu.  To  aaceitaia 
the  amount  of  phosphoras  contained  in  CMt*lnm,  As 
following  precautions  are  indispensable. 

1st.  The  cast-iron  must  be  attacked  very  slo«'ly,  or 
part  of  the  phosphurcttcd  hydrogen  may  traverse  ths 
solution  of  nitrate  of  silver  without  beint;  .ilisorbcd, 

2nd.  When  the  attack  of  the  ca'<;  irnu  is  finished,! 
current  of  hydropen,  previously  washed  in  acetate  of  lead, 
must  he  passed  through  the  trough. 

The  solution  of  potash  will  contain  all  the  sulphur  in 
the  matter  under  analysis ;  if  this  body  is  to  be  estimated, 
the  solution  must  be  treated  with  acetate  of  lead.  Tbs 
precipitate  first  formed  is  a  mixture  of  oxide  and  sulphids 
of  lead,  but  the  oxide  soon  re-dissolves,  and  there  renuiat 
only  the  sulphide,  PbS.  This  precipitate  Is  colleAsdas 
a  tarred  filter,  washed  with  distilled  water,  coniple(c||F 
dried  at  loo",  and  weighed. — CompUi  Rendus, 


MILDEW  IN  COTTON  OOOUS. 

Mr.  J.  C.  Lf.f.  has  sent  a  communication  to  the  Man- 
chesttr  Guardian  on  the  above  subjed,  of  which  the 
following  is  a  condensed  account 

It  appears  to  me  that  only  a  few  means  are  requisite 

to  almost,  if  not  completely,  prevent  mildew  in  cotton 
gof  ds  on  shipboard.  In  the  first  place  the  size  should  be 
perfectly  fresh — that  is,  not  made  from  mouldy  flour,  nor 
petiuittcd  to  become  eilht  r  motildy  or  sour  before  use. 
I  his  is  absolutely  necessary  to  prevent  the  formation  or 
deposit  of  tlie  spores  or  germs  of  niihiew.  It  should  also 
be  free  from  extraneous  mineral  matters,  and  especially 
deliquescent  substances,  which,  however  good  the  sise 
may  be  in  other  respe^,  would  attraA  moisture,  and 
thereby  contribute  the  only  requisite  (all  others  being 
present)  for  the  development  of  fium  or  mildew.  ^  la  the 
second  place,  the  compartment  of  the  vessel  in  which  the 
goods  arc  stored  should  be  well  ventilated  and  heated. 

Shippers  can,  I  believe,  obtain  from  the  seller  a  guaninlee 
of  the  purity  of  the  size.  If  not,  however,  they  have  an 
easy  remedy  in  their  own  hands.  Any  analytical  cbemitt 
can  with  facility  in  comparison  \v  ith  an  equal  weight  of 
a  standard  piece  of  cloth  determine  the  purity  of  another 
piece.  This  can  be  done  in  a  simple  and  almost  mathe- 
matically corrca  manner,  and,  tlierefore,  reliably  for 
commerci  .l  ;  i  [  ses,  by  thoroughly  drj'ing  say  50  grains 
of  the  cloth,  and  noting  the  losa  in  weight,  that  it 
moisture,  then  igniting,  and  weighing  the  ash.  Indeed, 


for  all  pradical  purposes,  n>ereTy  igniting,  wat^HOglhe 
ash,  and  comparing  its  weight  with  \h»!t  vt  the  laMiid 
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would  be  gu0kit;nt.  J'he  increase  tncr  the  standard 
mulliplicd  by  tiNo  would  give  the  perccata-jt  of  mineral 
adulteration  of  the  size.  It  is  true  there  are  certain  salts, 
as  chloride  and  sulphate  of  ammonium,  &c.,  which,  b«ing 
volatile,  would  be  driven  off  by  ignition,  and  would  not, 
therefore,  be  found  in  the  ash.  But  they  are  too  ex- 
pensive to  add  t9f&MC,  and  their  presence  being  easily 
recogxuaed  would  in  aw  opinion  preclude  the  possibility 
of  their  admixture.  with  rcspcd  to  ventilation  and 
htating,  the  fijrinL-r  requires  at  mc^t  a  little  mechanical 
cuntfj\.incc  Buitible  to  the  position  of  the  goods  or  con- 
Btrudion  of  the  vessel.  Heating  could  be  cfTedcd  by 
means  of  pipe:^.  ManufaiJ^urcrs  would  be  vcrj-  glad  to 
adopt  any  safe  ami  reliable  guide  to  assist  them  in  the 
purchase  of  flour,  but  very  few  of  these  gentlemen  are 
chemists,  and  hence  thay  arc  liable  to  deception.  I  am 
persuaded  they  are  too  often  blamed  for  using  bad  size, 
when  they  have  dooe  their  best  to  procure  tlwbest  qu«Iity 
of  floar.  I  beg  to  euggest  for  their  use  also  the  test  1  have 
piopoeed  for  yarn  and  cloth — comparison  to  be  mode  as 
before  with  the  ash  of  say  50  grains  of  any  sample  and  the 
•«h  of  50  grains  of  a  standard  quality  of  flour.  The 
differcncf  !ii  wi  ight  nniUipI-.Ld  l)v  I'.vd  -a  ill  L;ive  the  per- 
centage «>f  aJmivturc.  If  il  would  nut  I)..-  ci insidcrt-d  too 
tedious  it  Wi.u;:'.  he  well  to  sli  ikeup  a  cti.ii  l  -  <  l  oi:nces  of 
the  rttiu:  witli  .ipirit  <if  w. iter,  leave  it  to  settle  ten  minute*, 
aii  J  dip  ir.to  tlic  s  )Iiuion  a  leaf  from  a  litmus  book,  or 
decaot  the  fluid  aod  shake  it  a  few  minutes  with  a  few 
drops  of  ttnfture  of  litmus,  and  compare  the  result  with 
that  of  a  similar  experiment  on  a  model  or  standard 
sample.  It  is  needless  to  say  anything  of  the  importance 
of  the  colour  and  amell  of  floor.  I  almost  forgot  to  state 
that  if  )lb.  of  jrarn  oreloth  were  worked  a  few  minutes  in 

{ust  suflficient  cold  water  to  cover  (.ithcr.  kft  t  j  .1.  ep 
lalf  an  hour,  then  wrung  out,  ar.r.  a  il.rcu  ui  lour  ouiicc 
white  glass  boalc  of  the-  solution  shaken  up  three  minutes 
with  a  few  drops  of  tincture  of  litmus,  in  case  of  an  impure 
or  mouldy  size  having  been  u  i  1,  th  rca^lion  woi'.Id  be 
very  different  from  that  resultinfj  from  similar  treatment 
of  yarn  or  cloth  to  which  pure  size  was  applied. 

Within  the  last  few  days  I  have,  on  inquiry,  been  in- 
Jormed  by  manufadurers  that  magnesium  sulphate  or 
Epsom  salt  is  reeularly  sold  for  size  admixture.  I  have 
also  been  apprised,  on  credible  authority,  that  i<o  tons  of 
this  substaqce  ate  dispofled  of  weekly  in  Manchester  for 
this  purpose  alone.  This  is  a  ponderous  quantity,  and 
its  statement  will,  I  think,  be  advan'.a:;'.-! ivi  .  to  tl  i  .  ■  iio 
are  financially  interested  in  the  n..iticr.  tu:iuncri.i3l 
nui^TKsium  sulphate,  moreover,  contains  5121  percent 
of  vvaltr,  while,  owin^  to  its  contamination  with  forei^;n 
salts,  it  is  dcliqu*  scrt;'..  or  attrSLts  n-.ti  L-ijie  from  the 
atmosphere,  without  which  fungi  or  mildew  cannot  cxi.m. 
There  are  mineral  substances  that  can  be  adopted  v,itl» 
safety,  and  if  size  adulteration  must  prevail  they  should 
at  on«e,  at  least  for  India  goods,  be  substituted  for  Epsom 
■alt. 


ON  FOOD.* 

By  DR.  LCTin-RV,  M^A..  M.n,,  5ic. 
(Coatinued  from  page  24}.) 

Canstntetbm  fif  DUtarus :  Pref'nration  and  Ckthuiry 

Treaimmt  vf  Foods. 
In  the  treatment  fif  inin.  il  ;  ul;  tl.i n-  arc  several  points 
for  consideration.  In  the  in^i  piucc  it  is  always  be.«t  to 
prepare  the  animal  for  the  shambles  by  fasting  it  for  a 
few  hours  before  it  is  slaughtered,  as  partially  digested 
food,  and  the  food  recently  absorbed  into  the  system, 
quickly  pass  into  a  state  of  putrefadtvc  decomposition 
and  taint  the  whole  carcass  \  besides  which,  a  day's 
repose  is  often  necessary  to  quell  the  excitement 
occasioned  by  the  journey  or  voyage  which  the  animal 
may  have  made  on  its  way  to  the  place  of  slaughter.  In 
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the  second  place,  it  is  proper  to  remove  as  much  blood 
fioiii  the  body  as  possible  at  the  time  of  killing,  as  this 
also  is  .apt  to  pass  into  a  state  of  decay.  The  regulations 
of  the  Jews  in  this  particular  are  most  eftcrtual,  and  arc 
derived  from  veiy  ancit  tit  statutes  in  F.eviticus,  which 
ordain  that  no  manner  of  blood,  whether  it  be  of  fowl  or 
of  beast,  shall  be  eaten  by  man;  and  with  the  view  of 
letting  as  much  of  H  fow  away  as  possible,  the  prafflice 
is  to  slaughter  every  animal  by  cutting  its  tliroat  with  a 
sharp  knit'e.  T'i.i.j  aic.  ir.i'i  L-!,  the  m.- [  rt  /ise  rules 
for  this  purpose.  In  some  countries,  howevti,  the  bloi>d 
is  reg?.rd(.  1  as  a  very  nutritious  part  of  the  animal,  and 
great  pains  are  taken  to  prevent  its  escape.  Dr.  Living- 
stone ',i\  s.  til, It  man',-  of  the  S  )uth-.\frican  tribes  kill  the 
beast  by  thrusting  a  Javelin  into  the  heart,  so  as  to  pre- 
vent the  loss  of  blood.  But  in  these  cases  the  meat  ia 
never  kept,  but  is  eaten  diredly  after  the  animal  is 
slaughtered.  A  proposition  has  also  been  made  in  this 
country  for  killing  animals  by  letting  air  into  the  pleural 
cavities,  whereby  the  lungs  collapse,  and  so  cause 
almost  instant  death  by  asphyxia  without  loss  of 
blood  ;  but  the  praftice  is  objectionable,  not  merely 
because  of  the  liability  ijf  sm  l'.  :T-..:at  tu  tj  jii  k  putrcfaclion, 
but  also  because  ot  U.c  (I.ta^ulty  u:  dihcovcun;;  (iiscase 
in  it. 

In  the  third  place,  it  is  proper  that  the  carcxss  of  the 
animal  should  be  allowed  to  cool  and  set  thoroughly, 
before  it  is  packed  for  conveyance  to  the  market.  If 
this  is  not  properly  attended  to  it  SOOO  decays.  It 
should  also  be  packed  loosely,  or  even  freely  exposed  to 
the  air,  as  the  colouring  matter  of  the  blood  and  musdes 
continue  to  absorb  oxygen,  and  to  breathe,  as  it  were, 
for  some  time  after  death,  and  while  this  goes  on  decay  is 
arrested. 

Lastly,  all  meat  should  be  kept  a  little  short  of  decom- 
position btfwr  .-  it  is  cooked,  or  even  until  dccnn.pu ^ii;' m 
has  just  commenced,  as  tlie  tissue  then  becui  ics  1oo  ,l'  and 
tender,  and  very  digL-stiblc. 

In  the  culinary  ireatn>!-nt  of  animnl  food,  the  objects 
are  fourfold : — 

ist.  To  coagulate  the  albumen  and  blood  of  the  tissues, 
so  as  to  render  tlic  meat  agree.ibk'  to  tb.c  sight. 

2nd.  To  develop  flavours,  and  to  make  the  tissue  crisp, 
as  well  as  tender,  and  therefore  more  easy  of  mastication 
and  digestion. 

3rd.  To  secure  a  certain  temperature,  and  thus  to  be  a 
means  of  conveying  warmth  to  the  system. 

4th.  'l  o  kill  p.irasites  in  the  tissues  of  the  meat. 

Ni  v.  .  as  the  researLhcs  of  Dr.  Beaumont  and  others 
havi;  demonstrated  that  meat  is  .ihvavs  rendered  more  and 
more  indigestible  in  proportion  t  -  tl.c  prolonged  action  of 
heat,  it  is  highly  necessary  that  the  temperature  should 
not  be  continued  beyond  the  point  necessary  to  accomplisii 
these  objects.  Liebig  says  that  a  temperature  of  133 
Fahr.  will  coagsilati'  albumen,  and  that  the  ted  colourinj; 
matters  of  the  blood  and  muscle  are  coagulated  and  des- 
troyed .nt  from  15S'  to  165*  (say  170').  He  therefore 
advises  that  all  cooking  operations,  in  respect  of  meat, 
should  be  limited  to  170*.  His  dtreAioni«  are  that,  in 
boiling  meat  it  iliort  !  Ijl-  intmduccd  itito  the  \  lss-I  w  lien 
the  water  is  in  slate  of  biis^.  Lbullit-uii,  and  that  the 
boiling  should  be  kept  up  for  a  lew  iniiratLS.  The  pot  is 
then  to  be  placed  in  a  warm  siitualion,  &0  that  the  water 
is  maintained  at  from  15S  to  165".  The  effet^t  01  this  is 
that  the  boiling  water  coagulates  the  albumen  and  tissue 
upon  the  surface  of  the  meat,  and  to  a  certain  depth 
inwards,  and  thus  forms  a  crust  which  does  not  permit 
the  juice  of  the  meat  to  flow  out,  nor  the  water  to  pene- 
trate into  the  neat.  The  flesh,  theiefoie,  retains  its 
savour>-  constitaents,  and  is  not  too  sodden;  but  if,  on 
the  otlier  hand,  the  meat  be  set  upon  the  fire  with  cold 
water,  and  ihcv.  slowly  heated  to  boiling,  the  flesh  under- 
goes a  loss  nf  !;u!i;!j!o  and  savoury  matter; ,  while  the  soup 
becomes  ncho.'  in  them.  The  allMtn.cn,  in  faifl,  is 
gradually  disstdvfd  l'ri)tn  t!ic  surface  to  the  centre;  the 
hbre  loses,  more  or  less,  its  quality  of  shortness  or  tender- 
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ficss,  and  becomes  hard  and  tough.  The  tbianer  tin 
piece  of  fleah  ia,  the  greater  ie  its  lost  of  savowy  com* 
ttitueots. 

This  explains  the  well-known  observation  that  that 
mode  of  boiling  which  yields  the  best  soup  gives 
the  driest,  toughest,  an  !  nir  si  vapid  meat ;  and  that, 
in  order  to  obtain  well-llavoured  and  eatable  meat, 
we  must  reUnquiili  the  idea  of  making  good  (inip 
bom  it. 

If  fiaely-cliopped  flesh  be  alowlv  heated  to  boiling 
ivith  aa  eqml  weight  of  watefi  and  be  kept  boiling  for  a 
few  minntes,  then  itrained  and  presied,  we  obtain  the 
very  strongest  and  best  flavoured  soup  which  can  be 
made  from  flesh.    When  the  boiling  is  longer  continued, 

SiiliKj  IiIiIl-  atlditinri.il  or^'.iiiu-  matter  is  tl:ssi  ilvfd,  hilt  the 
flavour  .iiul  (ithor  propi  i [ it  s  trf  tht;  srinp  ;ir>-  tht-n-l^y  m  no 
Ac'jcc  incit-M-^i  d  m  iin;niivi-i:l.  I>v  thi"  .•K'tiou  nf  t!u-  hi-.nt 
on  the  fibres  of  mc.it,  a  certain  amount  of  water  or  juice 
i&  always  expelled  from  them  ;  whence  it  happens  that 
tho  ilesb  loses  weight  by  boiling,  even  when  immencd 
in  water  (as  much  sometimes  as  34  per  cent  of  the  weight 
of  raw  flesh}.  In  laiger  masses  this  loss  is  not  so 
great. 

Even  in  ro.isting  meat  the  hc.it  must  be  strongest  at 
first,  and  it  may  then  he  rauth  reduced.  The  juice  which, 
as  in  h(;iling,  flows  out,  evaporates,  in  car(.-fiil  ro.isting, 
from  the  surface  of  the  meat,  and  gives  to  it  the  d^rk 
brown  colour,  the  lustre,  and  the  strong  aromatic  tasto  nf 
roast  meat.  It  is  doubtful,  however,  whether  the  he.it  of 
170*  is  sufficiently  high  to  ensuru  the  dcstrudiion  of  the 
parasites  of  meat,  and  thefcfore  I  would  advise  that  the 
temperature  should  be  as  nearly  as  possible  to  that  of 

boilin;:^  v.  atcr  (212'). 

Of  tilt;  four  methods  of  cooking  which  are  commonly 
pradiscd  in  this  country — viz.,  boilim;,  b.akii);;.  loa'titi^', 
and  frying,  the  former  is  undoubtedly  the  most  economical, 
and  produces  the  most  digestible  food,  but  the  flavour  of 
the  meat  is  not  well  developed,  and  it  is  quite  unsuited 
far  many  descriptions  of  meat ;  the  fledi  of  young  animals, 
for  example,  consisting  of  an  undue  proportion  of  albu- 
men and  gelatine  In  the  tissues,  wilt  boil  away  to  a  large 
extent,  and  so  will  lose  fatty  tissue,  like  that  of  American 
bacon  ;  and,  indeed,  unless  the  process  is  well  managed. 
t!if-rc  will  always  be  considerable  loss,  as  I  linve  i ast 
Rtati.(l,  from  the  escape  of  albumen,  saline  in.ittLi,  and 
the  .alkaliiii's  of  tlic  tiiL-at,  into  tlic  \'.  alcr,  amounting  scnni;- 
timts  Ui  fron;  16  \q  J4  per  cent  of  tlic  weigiu  of  tlic  joint; 
an  '  that  tin-!-!,-  arc  \'.duable  constituents  of  flesh  is  proved 
by  the  es}!criiiicnts  of  the  French  Academicians,  who 
found  that  when  a  dog  was  fed  daily  upon  hall  a  pound 
of  boiled  flesh  which  had  been  previonsly  soaked  in 
water  and  pressed,  it  quickly  lost  wei^t-^  macb.  indeed, 
as  ope-fourth  of  its  etttire  wd^  in  ferty'three  days ;  and 
in  fifty-five  days  the  emaciation  was  extreme.   Of  course 

these  olisurvations  do  rnt  npjily  when  the  liquor  :n  w]:ich 
the  meat  is  boiled  is  citeu  with  it,  a.i  in  the  case  of  liaihes, 
Stews,  &c. 

Dr.  Pereira  states  that,  at  the  Wapning  Workhouse, 
where  mutton  (chiefly  fore-quarters)  ana  beef  (consisting 
of  the  brisket*  thick  and  thin  flanks,  leg  of  mutton  pieces, 
and  clods— all  frea  ftom  bon;)  were  boiled,  the  average 
loss  in  weight  was  only  about  17 i  per  cent;  but  this  is 
under  the  common  proportion,  and  shows  that  the 
meat  was  from  old  nnd  lean  animals.  'The  oi dinar v 
loss  of  weight  in  cooking  is  aliout  as  riillows  in  every  100 
parts: — 

B.il^r.g.  Ikiktng.  i<o.-is(ing. 
Reef  generally  ....  20  20  31 
Mutton  generally  . .  ..20  31  35 
Legs  of  mutton  ....  20  32  33 
Shoulders;  of  mutton  ..34  33  34 
Loins  of  inntton  ..  30        33  36 

Necks  of  ditto      ....   25    .3a  34 


Average  of  all  23 


3S 


34 


Bnt,  although  the  loss  of  weight  in  baking  sad  1 
is  greater  than  in  boithig,  yet  it  is  chiefly  from  e»spo» 
tion  and  from  the  mettiiiie  of  the  fat.  navoon  slse  sis 
developed  which  give  a  peasant  leliidi  to  the  meat ;  bet 
there  are  many  disadvantages  to  these  methods  of  cool- 
inn,  as  fbat  the  surface  of  the  joint  is  often  nverdone 
when  the  interior  is  almost  raw;  and  that  the  iSaon  of 
the  heat  on  the  superficial  f.it  frequently  praduce^  acrid 
I  compounds  (consisting  of  acrolein  and  fatty  acids)  which 
are  very  distressing  to  a  sensitive  stomach.  This  ii 
always  the  case  when  meat  is  fried  or  grilled,  and  is  thus 
subjeded  to  a  temperature  of  600°  or  more  ;  in  faft,  all 
baked  and  roasted  fatty  foods  are  apt,  on  this  acconnt.  to 
disagree  with  delicate  stomachs ;  and  it  is  often  remarked 
that,  although  bread  and  batter,  boiled  puddings,  boiW 
fish,  or  boiled  poultry  can  be  eaten  freely  wfthoat 
dt'^cnmrnrt,  yet  toast  and  butter,  or  meat  pics  uA 
pastry,  or  fried  fish,  or  roasted  fowl,  will  disagree  srilh 
the  sttiinach.  The  pradVice  of  coverinf^  poultry  and  gasR 
with  lard,  or  oiled  paper,  or  thin  dough,  or  even  with  clsjr 
(feathers  .md  all,  as  is  the  Indian  custom),  and  (hen 
roastinj^,  i«5  no  do'.ibt  a<lvantafjeous,  as  it  modiiics  the 
temperature  and  prevents  the  formation  of  acrid  fatty 
compounds.  It  was  by  some  such  dc\'icc  as  this  that 
Aristoxencs  was  able  to  serve  up  n  pig  apparently 
boiled  on  one  side  and  roasted  on  the  other — the  savocry 
crackling  being  suited  for  stronger  stomachs,  while  the 
more  delicate  side  of  it  was  best  adapted  tat  weaker 
digestions. 

In  deciding,  however,  on  the  proper  method  of  COOliag 
a  joint,  regard  must  always  be  had  for  the  kind  of  flaveer 

that  is  to  be  developed.  Shoulders  of  mutton  and  fTe«!i 
beef  are  rarely  hoilcd,  because  of  their  insipidity.  The 
same  is  the  cas-c  with  game  and  potiltr^-.  for  the  barn- 
door fowl  and  turkev  arc  ne.irly  the  only  examples  of  the 
latter  w  hich,  can  be  boiled,  and  there  arc  no  such  examples 
among  the  former.    What  should  we  think  of  a  boiled 

?heasant  ?   A  story  is  told  by  a  writer  in  the  Sot'uh't 
'ournal,  of  a  poacher  who  wished  to  sedoce  a  bumpkin 
new  poacher  by  a  praAical  illostratitm  of  the  fine  flavonr 
of  game,  and  caltliw  at  bis  cottage  one  day,  he  left  fer 
him  a  hare,  warm  from  the  chase,  tdling  Mm  to  cook  It, 
and  to  try  if  it  warn't  a  nice  dinner  for  nothing.    A  week 
after  lie  cilkd  again,  and  asked  him  how  he  liked  hii 
dinner.    "Didn't  loike  it  at  ail,"  exclaimed  the  recipient. 
"  Well,  m.;n,"  says  tlie  poacher,  "  how  did  e  cook  en  ?" 
"Why,  hilid  en  in  tnrmuts,  to  be  ?ure."    I  won't  attcmp: 
to  describe  the  dis;;ust  of  the  poacher.    The  same  is  tie 
case  with  venison,  althon^^h  it  may  be  boiled,  e«;peci3liy 
when  it  is  rather  high,  for  about  half  the  time  necessaiy 
for  cooking  it,  yet  it  must  be  roasted,  in  order  to  develofic 
its  flavour.    Hunters  in  die  wild  prairies  of  America  ate 
accustomed  to  cook  tlM  fleah  of  the  deer  by  brittting  it  in 
the fotlawiajB maimer:— They  strip  off  tlie loBg  nosdes 
from  etch  side  of  the  spine,  Bodi  above  and  bSow,  and 
tie  them  np  in  a  roll,  after  well  smearing  them  with  oil 
or  fat  ;  they  then  roast  them,  and  baste  them  perseveringly 
with  oil.   If  opportunity  permits,  they  sprinkle  them  with 
lemon  juice,  before  they  arc  oiled  ancJ  made  up  into  3 
roll.    'I  he  flavour  of  roasted  mer  ;  :  :.  J  i;  ,  r;:att^?'iil  etfeft 
on  the  sense  of  smell  must  have  been  recognised  in  vcnii- 
early  times,  for  burnt  offerings  are  frequently  spoken  of 
by  Moses  as  "  a  sweet  savour  unto  the  Lord,"  and  par- 
ticular accounts  are  given  of  the  manner  in  which  these 
offerings  of  the  lamb  and  the  kid,  &c,  were  to  be  made 
acceptable,  not  merely  to  the  Lord,  Imt  also  to  Aaron 
and  his  sons,  who  ware  to  eat  of  them.   How  f$t  back  is 
history  the  flavour  of  roast  pig  was  eulogised  I  know  not, 
but  it  is  in-)niortalised  in  tlie  essay  of  Charles  Lamb.  As 
for  the  process  of  hakini^  meat,  it  is  not  nearly  so  refined 
as  that  of  roasting,  although,  it  has  one  advantage,  in  the 
circumstance  that  the  temperature  can  be  more  easily 
regiilated  than  with  roasting. 

In  making  soup,  the  objed  is  to  extrad,  as  completely 
as  possible,  all  the  soluble  constituents  of  the  meat  or 
bone,  and  when  the  latter  is  used  it  slMvM  fee  «hspptd 
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or  broken  late  tmoll  ptacM,  and  boiled  for  a  eooaidtrabie 
time — ^oot  leas  than  oiae  or  ten  houra.  Shin^bonea  wHI 
tbeo  yield  about  19  per  cent  of  their  weight  of  fat  and 
gelatine — ^the  toup  being,  accordin^^  to  Dr.  £.  Smith, 
very  natritiona,  so  thnt  f,  'bs.  of  bones  will  produce  a 
•oop  that  contains  the  nutritive  power  of  2  lbs.  of  meat 
as  far  as  carbon  is  concerned,  and  of  t  lb.  of  meat  in 
respedl  of  nitroffcn  ;  hut  although  this  may  be  so  as 
re^rdK  the  actual  quantities  of  carbonaceous  and  nitro- 

Snous  matterR  present,  yet  it  is  very  doubtful  whether 
By  are  equally  nutritious,  for  in  the  renowned  experi- 
ments of  the  French  Gelatine  Commission  it  was  found 
that  the  soup  or  jelly  from  boiled  bones  would  not  support 
(be  life  of  doge,  ^tbon^  i»w  boaee,  in  lifca  pcopwtion, 
woald. 

Ox-tail  soup  is  much  richer  than  that  from  bones  alone, 
as  it  contains  the  saline  and  other  constituents  of  flesh. 
It  is  now  a  favourite  and  rather  expensive  soup,  although 
at  one  time  it  was  the  humble  fare,  and  almost  the  only 
nitrogenous  food  of  the  poor  Protestant  French  refugees 
of  Cierkcnwell.  Prior  to  the  year  1689,  or  thereabout, 
the  butchers  of  London  left  the  tails  attached  to  the 
hides,  which  were  sent  to  the  tanoers  of  Bermondsey, 
but  the  poor  French  refugiea,  in  their  extremity  of  want, 
bought  the  taila  for  a  mere  triile,  and  ooDverted  them 
into  soup,  which  wai  eoon  fooM  to  be  of  excellent 
quality. 

Soup  made  from  meat  thoold  be  obtained  to  tiie  way 

already  described — that  is,  a  given  wcifjht  of  meat, 
chopped  fine,  should  be  allowed  to  macerate  in  its  own 
weight  of  cold  water,  and  should  then  be  gradually 
heated  to  the  boiling-point,  after  wliich  it  should  be 
strained  and  pressed.  In  this  way  about  3  [ler  cent  of 
the  nutritious  matter  of  the  meat  is  dissolved,  besides 
the  saline  constituents.  If  the  soup  be  simmered  with 
the  meat  for  some  hours,  a  larger  proportion  of  organic 
mattec,  chiefly  gelatine,  will  be  dissolved  ;  and  a  good 
«o«p  tboa  made  from  ahio  of  beef  will  contain  about  600 
pains  of  aolld  matter  in  a  frint,  and  of  thJa  ahoat  39 
grains  am  mine. 

Lean  meat  contafm  abont  ss  c«nt  of  aoHd  matter, 
the  rest  being  water,  and  of  this  from  seven  to  ten  parts 
are  soluble  in  cold  water;  rather  more  than  half  of  this  is 
albumen  and  miochrome  (colouring  matter),  which  are  : 
Coagulated  by  heat,  and  thus,  if  the  cold  solution  of  flesh  | 
be  boiled,  it  conta;  I  i  ly  from  3  to  4  per  cent  of  it 
meat  ;  and  when  evaporated  to  dryness  it  constitutes  the 
txtractum  earn'n  of  Liebig.  It  can  hardly  be  said,  how- 
ever, that  the  nutritive  power  of  this  extradl  is  very 
great,  for  its  chief  constituents  are  certain  acids,  ladtic 
and  inoaiCf  with  enosite,  creatine,  creatinine,  and  an 
ladcfinito  eoltoidal  organic  substance  of  a  brown  colour 
and  tynipv  conaiatence;  betides  which  it  contains  the 
lorihiUo  aaone  mattert  of  die  meat,  as  phosphate  and 
chloride  of  ootassium,  with  a  little  chloride  of  sodium. 
Analyses  01  this  extradt,  as  found  in  commerce,  have 
furnished  from  41  to  60  per  cent  of  water,  from  22  to 
41  per  cent  of  organic  matter,  and  from  S  to  16  per  cent 
of  saline  :iiuier.  The  extradt  is  always  acid;  and  it 
•hould  be  of  a  pale  yellowish  brown  colour,  with  an 
agreeable  meat-like  odour  and  taste.  It  should  also  be 
perfedly  soluble  in  cold  water,  and  should  not  contain 
albumen,  fat,  or  gelatine. 

False  views  have  Iwen  entertained  of  the  natritive 
power  of  thn  extras,  iisr,  a»  t  lb.  of  it  repreaenta  the 
aoloble  constitueata  of  flmm  30  to  34  Iba.  of  lemi  meat, 
or  from  45  to  48  Ibe.  of  ordinary  batchers*  meat,  it  has 
been  assumed  that  its  nutritive  power  is  in  this  proportion  ; 
but  Liebig  has  taken  care  to  corredi  this  error,  by  showing 
that  the  extradt,  when  properly  prepared,  merely  repre- 
sents the  soup  or  beef-tea  obtainable  from  that  quantity 
of  meat :  and,  as  it  is  deficient  of  albumen,  it  must 
be  conjoined  to  substances  which  are  rich  in  this  material, 
as  beans  and  peas.  No  doubt  the  phjrsiological  aAion  of 
the  axtma  ia  doe  to  the  alkaloida  which  it  oootahiai  and 
um  mnwf  n  wt  aw  or  'Wa  mm  omn  |nnim  or 


cafleiae)  ia  their  c0eAa  00  the  body,  it  miut  be 
doded  that  extraft  of  meat  ia  more  of  a  vital  restorative 

than  a  nutritious  food.  It  is  from  tbia  point  of  view  that 
Parmentter,  Proust,  and  even  Liebig  himself,  are  disposed 
to  regard  the  physiological  efTeds  of  the  preparations. 
"  In  the  supplies  of  a  Iwdy  of  troops,"  says  Farmentier, 
"extrac\  of  meat  would  offer  to  the  severely  wounded 
soldier  a  means  of  invigoration  which,  with  a  little  svine, 
would  instantly  restore  his  powers,  exhausted  by  great  loss 
of  blood,  and  enable  him  to  bear  being  transported  to  the 
nearest  field  hospital ;"  aad,  in  almost  the  same  language, 
Proust  remarks  that  "  we  cannot  imagine  a  more  forttmate 
preparation  under  theae  dnmaatances ;  for  what  more 
mvtforatiac  remedy,  what  mote  powerfoUy-a&ina  panacea 
than  a  portion  of  genuine  extraft  of  meat  dinolved  in  a 
glass  of  noble  wine  ?" 

As  in  the  case  of  soup  and  beef  tea,  its  nutritive  power 
must  be  assisted  by  vegetables  and  other  substances 
which  are  rich  in  nitrogenous  matters.  Conjoined,  there- 
fore, with  wheaten  flour,  with  peas  or  lentils,  or  even  with 
the  gluten  obtained  in  the  manufadture  of  starch  by 
Durand's  process,  it  may  be  made  to  have  the  nutritive 
power  of  meat.  Already  there  is  a  preparation  of  it 
Messrs.  Peak,  Frean,  and  Co.,  in  which  the  extras  is 
mixed  with  balced  floor  and  preimed  into  small  biscuits ; 
indeed,  as  far  back  as  the  year  1891,  Mr.  Borden,  jun., 
obtained  a  patent  for  commaing  extradt  of  meat  with 
flour,  farina,  or  meal,  and  bakmg  it  in  the  fiwrn  of 
biscuits.  In  this  manner,  by  using  the  extiaft  of  5  llie. 
of  meat  with  i  lb.  of  iour,  he  produced  biscuits  which 
contained  32  per  cent  of  nitrogenous  matter;  and  i  02. 
of  the  biscuit  grated  into  a  pint  of  water,  then  boiled  and 
flavoured,  made  a  good  soup.  In  the  ca^e  of  Liebig's 
extradt  of  meat,  i  lb.  of  the  preparation  is  sufficient, 
with  the  usual  rations  of  potatoes  and  other  vegetables, 
to  make  soup  for  130  men ;  and  a  strong  broth  is  made 
by  dissolving  a  teaapoonful  of  it  (about  150  grains)  in 
half  a  pint  ^  boiling  water,  and  flavouring  with  salt  and 
pepper. 

A  atill  mom  nntrbioaa  brath«  contaiaiae  the  albumen 
of  the  meat,  i«  obtained  liy  (nfaaing  a  thiid  of  a  ponad 

of  minced  meat  in  r4  ozg.  of  cold  soft  water,  tO  which 
a  few  drops  (4  or  5)  of  muriatic  acid,  and  a  little  salt 
(from  ro  to  iS  grains)  have  been  added.  After  digesting 
for  an  hour  or  SO,  it  should  be  strained  through  a 
sieve,  ana  the  leaidue  waahed  with  5  oaa.  of  water  and 
pressed. 

The  mixed  liquids  thus  obtained  will  furnish  about  a 
pint  of  cold  extraft  of  meat,  containing  the  whole 
of  the  soluble  constituents  of  the  meat  (r.ibumen, 
creatine,  creatinine,  &c.),  and  it  may  b«  drunk  cold 
or  slightly  waimed^the  lempemtnm  not  being  tafawd 
above  loO*  Fahr.,  for  fear  of  fioagilariag  the  albuOMo. 

There  are  many  questiona  conoeAed  with  the  economy 
of  cooking  which  I  have  not  time  to  discuss,  but  I  may 
stale  that  this  Society  has  done  good  service  for  the 
community  in  obtaining  valuable  information  as  to  the 
simplest  and  cheapest  apparatus  for  the  purpose.  Fore- 
most among  them  is  the  cooking-pot  of  Captain  Warren. 
It  is  a  sort  of  double  saucepan,  and  is  easily  made  by 
fitting  a  small-covered  saucepan  into  a  larger  one.  The 
iimer  vessel  contains  the  joint  or  other  thing  to  be  cooked, 
and  the  outer  one  haa  a  Htdo  water  in  it.  so  that  the 
tempetatnn  in  cooking  caa  never  exoeed  212".  thia 
meana  joint  la  cooked  in  itt  own  vapour  witboat 
coming  into  contaA  with  water  or  ateam,  and  thus  it  cannot 
1o«e  its  soluble  constituents;  and  if  it  be  deriied  to 
improve  the  flavoui  f  '.lie  joint  just  cooked,  it  may  be 
afterwards  roasted  lor  a  sfiort  time  before  the  fire.  The 
loss  in  weight  under  these  circumstances  is  not  nearly 
so  great  as  in  the  common  way  of  cooking,  and  the 
flavour  and  tenderness  of  the  meat  are  considerably 
increased  ;  besides  which,  there  is  the  certainty  of  cook- 
ing the  joint  equally  throughout,  without  over-dressing 
it.  Moreover,  by  the  adaptation  of  a  ateamcr  to  the 
1,  vigMiMMmrbe  tbo'coolmdntlte  mmw 
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time.  When  the  meat  is  boiled  by  this  pmcMS,  there  is 
little  or  no  loii  of  weight  and  even  when  it  is  afterwarda 
roasted,  for  the  purpose  of  improving  its  flavour,  the  Ion 

is  not  nearly  so  great  as  when  a  joint  is  roasted  in  the 

orflin.iry  way.  In  one  experiment  it  was  foun'l  th  it  15  !hs. 
of  meat  roasted  in  the  usual  manner,  in  the  kitchen  ol  the 
Cambridjje  Barracks,  lost  4  lUs  ;  o/s.  in  weight,  whereas 
the  meat  cooked  in  Captain  Warren's  put,  and  then 
roasted,  lost  only  s  lb>.  15  OSS.,  to  that  there  was  a  gain 

of  I  lb.  5  OZB. 

Another  apparatus  of  very  great  ingenotty  It  a  cooking- 
pot  from  Switzerland,  where  the  saucepan  containing 
the  joint  and  a  little  water  is,  after  boiling  for  a  short 
time,  placed  in  a  lioz  lined  with  felt,  and  tboa  left  .for  an 
boor  or  two  to  cook,  the  condufting  power  of  the  ftlt 
being  so  bad  that  the  heat  is  retained  in  the  most  perfect 
manner.  The  apparatus  is  not  only  economical,  but  it  is 
also  cxcellcntlv  well  suited  fi)r  picn-.c  parties  or  fiir  s  oldiers 
on  the  iii.irL)i,  who  may  thus  secure  .i  hot  dinner,  cooked 
while  on  the  journey. 

The  cookinp  appliances  of  the  poor  are  vrn-  imperfect, 
and  hence  thc\-  rcsoit  to  t!ie  cotjk  shops  ot  their  iicii;!; 
bourhood  ;   but  even  then  their  meals  are  scanty  and 
wretchedly  cooked.     In  the  poor  distrii^ts  of  London 
thrce>ha]fpence  is  the  usual  expenditure  for  a  dinner  by 


bas  heard  hew  the  poor  of  Paris  dine  >»  la  squirt,  where 
the  tin  soup  basins  are  nailed  to  the  table,  and  where  the 
otti.'nd:int  Leonoras  draw  jp  the  seething  soup  from  a 
hidden  cauldron  by  means  of  a  huge  syringe,  from  which 
it  is  driven  out  into  the  customLT  s  basin.    The  price  of 
the  meal      smisi  rin:rt  be  ii-stant!v  paid  down,  or  the 
callous  h;in(tin.u[l  Kiu  ks  up  tlic  soup  aj^aiii  into  tl^e  m  inster 
squirt.    Sceneit  like  thiii,  and  even  worse  than  this,  in  the 
abodes  of  the  poor,  have  urged  philanthropists  to  seek  a 
better  means  of  supplying  their  wants,  without  trespa^sin;^ 
upon  the  dangerous  ground  of  charily.    In  Fans,  an 
enterprising  widow  (Madame  Robert)  conceived  the  idea 
of  giving  a  poor  man  a  good  dinner  fat  two*p«nce.  Her 
daihr  bill  of  fate  was  cabbage-aoup,  a  slice  of  bouilH  (beef) . 
a  Dbece  of  bread,  and  a  glass  of  wine ;  and  thus,  in  the 
neighbourhood  of  the  Marchc  dcs  Innocents,  did  she  daily 
provide  for  some  6.000  workmen,  who  took  their  tlinnets 
in  the  open  air,  but  siieltered  from  the  weather  ;  and  she 
gained  a  farthm^;  by  ejch  gue*.t.    In  this  country  a  like 
benevolence  has  set  on  foot,  v.  iih  more  or  !cs  >  (,uccess,  in 
different  places,  rf'.tiwtranti  lor  the  poor,     in  Glasgow, 
for  exainpie,  the  wa:king-clas«  dining-rooms,  which  are 
far  above  the  rude  accommodation  of  Madame  Robert,  arc 
esublished  to  provide  a  Sttbetaiitial  dinner  for  4d.  or  sd. 
Long  ago  the  special  correspondent  of  the  Daily  Tttg' 
Rra^k.  in  writing  about  them,  said  that  he  obtatocd  a 
capital  dinner  of  good  pea'Soap*  boiled  beef,  10  ozs.  of 
potatoes,  aod  paddin(^nion  than  he  eotild  eat -for 
the  sum  of  jjd. ;  and  a  writer  in  the  Tniui  .ilso  stated  that 
for  4)d.  he  had  a  pint  basin  of  j  ca  s<jup,  a  plate  of  hot 
mincrd  coUops.  .a  pl.ite  of  potatoss.  ar.d  8  ozs.  of  bread  ; 
while  his  coinp.inion  had,  tor  i!ie  same  stim.  a  pint  ba«in 
of  broth,  a  philc  of  cold  bi  ef,  a  plate  of  pot.it        and  a 
slice  of  plum  pudding,  all  cxccileni  in  their  c|uaUty.  and 
Wvll  cooked,    I  he  pradicc  in  these  places  is  to  provide 
daily  a  variety  of  hot  footls— as  soup,  broth,  potatoes, 
rice,  cabbage,  pudding,  tea  and  coffee— besides  bread  and 
butter,  cold  pressed  -  beef  aod  ham  ;  and  every  ration, 
except  meat,  is  so  appoittooed  as  to  be  sold  at  the  uniform 
price  of  a  fmoy.  The  meat  costs  thiee-halfpcnce ;  and, 
with  the  view  ol  clearing  off  the  remainder  of  the  soup 
after  the  proper  dinner  hour,  so  that  a  frc^h  qjant^ty 
may  be  made  every  day,  it  is  the  pra<flice  to  bcU  tlie  ouuji 
and  broth,  at  half-price,  from  six  o'clock  t<)  eight  o'clock 
in  the  ewning,  and  then  to  give  the  remainder  awav. 
All  the  articles  are  of  the  best  quality,  and  are  well  cooked. 
They  are  bought  by  contratt  at  wholesale  prices ;  and, 
aUhough  tkcy  are  aold  M  cheaply*  yet  tbey  yield  a  nudl 


profit,  and  so  gjve  the  qpstem  thastabUity  of  a  < 
enlerpriee. 

Very  recently,  too,  Mr.  Riddle  has  proposed,  io  a  paper 
which  was  read  before  this  Society,  that  arraogemcnii 
might  be  made  for  cuok.;n^'  dinners  on  a  large  scale,  itid 
sending  them  out  to  the  houses  of  the  poor.  He  priipoics 
to  prepare,  daily,  f;ood  rations  of  roasted,  uaLct!, 
boiled  mt-at,  with  M  f^eiables,  and  to  send  them  out  in 
2  lb.,  4  lb..  (]r  6  li).  tin  canisters,  all  ready  for  immediate 
use,  and  kept  warm  m  little  compartments  of  a  propetly- 
construfted  cart.  There  would  be  no  difficulty  about  tbii, 
and  the  meat  might  be  delivered  in  excellent  conditioa  aod 
with  great  pundluality.  None  but  tboscwho are  acqeaioted 
with  the  utter  helpteasncss  of  th«  poor  in  tlie  matter  «f 
cooking  food,  or  who  know  the  difficulties  of  even  better 
classes  of  persons  in  this  matter,  can  form  any  notion  of 
the  value  of  such  a  proposition ;  and  I  should  be  glad  to 
see  it  tcalised. 

(To  be  contiQu«d). 
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Dr.  WAKaiM  oe  la  Rvc  i  .R  S.,  Pyendent,  in  llisclnir. 


Ik  accordance  wllhtbe  notice  given  at  the  last  meettnf, 
an  extraordinary  general  meeting  of  the  society  took  place 
at  eight  o'clock. 

Tb.e  Pk:  -,:nr.NT,  in  introducin<^  tlie  business  of  the 
5»pccial  Jiiccliiig,  observed  that  it  \\  ,ts  (.rijvened  under  the 
provisions  of  Law  13,  v,  hith  ]  erniitti.d  the  convocation 
of  such  a  meeting  when  any  qiu  sti  in  arose  which  required 
the  concurrence  of  the  entire  si  Liety,  Their  objcd  on 
the  present  occasion  was  to  discus.*  certain  ptopoSed 
alterations  in  the  bye  laws,  by  which  a  greater  number 
of  Fellows  would  be  admitted  to  a  share  in  the  govern* 
ment  of  the  society.  The  council  bad  long  felt  aaxioos 
to  effeA  this  obj|«d,  and  fimSng  that  the  charter  did  not 
permit  them  to  increase  the  number  of  the  council,  they 
now  proposed  to  raise  the  number  of  vice-presidents  who 
had  not  filled  the  chair,  from  four  to  six.  This  altctatioo 
would,  it  vvas  felt,  infuse  some  new  blood  into  the  govexa- 
ing  body. 

Formal  alterations  in  the  bye-laws  to  provide  for  the 
proposed  change  were  then  put  to  the  meeting  by  the 
President,  and  were  c.rricil  unanimously. 

The  meeting  was  then  resolved  into  an  ordinary  one. 

Aftertbe  formal  business,  the  following  certificates  were 

read : — 

For  the  drst  tune,  Mr.  W".  W.  Stodtlart,  Mr.  Join 
Hughes,  Mr.  T.  l\o\san  ;  for  the  second  time,  Mr.  K.  J. 
Tosh,  Mr.  G.  Gowland;  for  the  third  time,  Dr.  W.  }. 
llalmer,  Calcutta. 

The  last-named  centieman  was  then  bailottcd  for,  and 
was  declared  duly  elcded. 

The  PiiEiiiDEMT  then  announced  that  a  change  in  the 
arrangements  for  the  meetings  had  become  necessary.  Be 
had  just  returned  from  witnessing  the  demolitiea  0Diag 
on  in  Paris  to  .find  himself  |o  shosilar  quarters  here.  The 
ammgeneota  with  the  Roval  Society  had,  as  the  Fellows 
were  aware,  fallen  through,  and  their  pleasant  tea  after 
meeting  was  no  Ion;^;er  possible.  The  Linncan  .Sotiety 
had  kindly  accommodated  them  for  that  evening,  and  cart 
v.  ouM  be  taken  to  make  fresh  anangeaaeaia  tot  wax 

meeting, 

Mr.  W.  H.  Pi  rkin  then  nsade  a  communication *'0a 
ti  c  Action  ij  Lkioride  of  Ltnu  on  Aniime," 

.-\buut  twelve  years  since  the  author,  idiett  experimeet- 
ing  upon  the  pncass  of  converting  aniliae  into  aniliae 
pnipla  by  omm  «(•  Mltof  auline  and  a  M6hN«aM»  alM> 
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ir.a  'c  experiments  upon  Runge's  well-known  reaAion  for 
aniliiiL-,  to  sec  if  the  colour  of  the  solution  obtained  in 
this  manner  was  due  tn  aniline  purple  or  not ;  his  results, 
however,  wtre  dccitlL-dly  m  the  negative.  Bui  t  .su  or 
tlirue  ye.irs  alter  the  Frencli  manuf;ukurers  be^jaii  to  ex- 
periment upon  aniline  purple,  and  sut-ceeded  in  ubuining 
It  by  employing;  chloride  of  lime  as  the  oxidising  agent. 

These  oppnitite  results  could  not  at  the  time  be  ac- 
counted fur,  but  upon  repeating  his  experiments  lately  the 
«uihor  ha»  found  his  conclusion*  to  be  perfeAly  correA. 

Refviepce  wai  made  to  the  name  Range  tatt  gave  to 
aniline,  which  it  will  be  remembered  was  Igranol  or  bine 
oil,  on  account  of  the  blue  or  blue-violet  colonration  it 
gave  with  chloride  of  lime  ;  and  by  performing  Runge's 
experiment  it  was  shown  that  an  indigo-coloured  fluid  is 
obtained,  apjiearin^  rather  dull,  because  slightly  turbid ; 
it  may  be  rer.tlered  perfectly  clear  by  the  addition  of 
alcohol,  and  tlieii  presents,  by  transmitted  lii^bt,  a 
brilliant  colour  not  unlike  ammoniacal  sulphate  of  copper 
and  not  at  all  like  aniline  purple.  Moreover,  silk  im- 
mersed in  the  coloured  fluid  obtained  by  this  rea^ion  is 
dyed  a  dull  blue-lavender  ahade. 

Experiments  were  made  to  isolate  this  colouring  of 
Rouge's,  and  were  tolerably  successful,  so  that  it  was 
obtained  in  a  solid  condition,  and  was  found  to  dissolve  in 
Cold  alcohol  \sith  a  blue  colour,  and  when  evaporated 
spontancotisly  left  the  colouring  matter  as  a  aolid, 
posseasing  a  coppery  coloured  surface. 

ThJi  colouring  matter  the  antbot  proposes  to  desig- 
nate as  ■*  Rnngei'a  bine."  itanpeaia  to  be  the  salt  a/  an 
organic  bate  differing  entireff  in  iu  behaviour  with 
caustic  alkali  from  a  salt  of  mauveine,  as  its  alcoholic 
solution  gives  with  potash  a  pale  reddish  brown  colour,  a 
salt  of  mauveine  producing  under  the  Same  circumstances 
a  solutitui  of  .1  \  iolct  colour. 

Runt^e's  bU:e  dyes  silkabluc  or blue.%;olet  shade,  but 
does  not  take  on  to  thi»  fibre  R'>  re.idiK*  as  aniline  purple. 

T!ie  question  as  to  how  tlic  maivifadturer  produces 
aniline  purple  by  oxidising  aniline  witli  chloride  of  lime, 
seeing  the  result  of  that  oxidation  is  the  fornuition  of 
Runpe's  blue,  was  next  considered,  and  shown  to  be  the 
result  of  proceeding  a  step  further. 

It  is  found  that  Runge's  blue  when  boiled  with  water 
acidulated  with  acetic  acid,  is  entirely  decomposed,  yield- 
ing aniline  purple,  and  this  is  the  additional  step  taken  by 
the  manufacturer.  He  boils  his  produ^  with  water  acidu- 
lated with  acetic  acid  for  the  purpose  of  <-xtrak.lin;^  the 
aniline  purple,  hut  by  performing  this  oncraiion  he  not 
only  gets  his  colour  in  solution,  but  a(ftually  forms  it. 

To  show  that  this  is  not  a  process  of  purification,  silk 
Was  dyed  \v:tl)  Runge's  blue,  atxl  in  j'uste  exj'osed  to  the 
a^ion  of  steam  for  a  few  moments,  when  it  was  seen  that 
the  parts  BubjecV.d  to  the  acftion  of  steam  were  changed 
from  a  blue  or  bluc-violct  to  the  ordinary  shade  of  aniline 
purple.  A  iimllar  effedk  it  alto  produced  by  the  Influence 
of  heat  alone. 

An  alcoholic  tolntion  of  Runge's  blue  waa  fonitd  to  be 
very  rapidly  decomposed  into  aniline  purple  by  boiling, 
and  by  &M\n%  a  few  drops  of  sulphuric  acid  to  the  boiled 
produa  ;  crystals  of  snipnate  of  mauveine  were  deposited 
on  cooling. 

The  same  decomposition  alsn  t  .ki  s  place  in  the  cnl  j 
in  \ho  coiir'^e  of  a  dny  or  two.  T  bi<  ^'nlor.rinf^Tns'.tct  dues 
nrt  aj^pear  to  iiecf(nipcir-,c  f.o  r..]iii;l\'  whoii  in  the  ^nliJ 
State,  ruvi  when  applied  to  siik  its  decomposition  into 
aniline  purple  takes  place  very  slowly.  The  instability 
of  this  substance  has  prevented  the  author  from  establish- 
ng  its  formula. 

From  the  above  resnUs  it  was  clearly  shown  fhnt  the 
colouring  matter  obtained  by  Riin,:e  is  an  entirely  differ- 
ent substance  to  anibnc  purple,  hut  that  h  is  capable  of 
yielding  it  \\  hen  decoinposed  by  heat. 

Mr.  p£KKI^i  also  exhibited  some  beautiful  ipecimcns 
of  benzoic  and  phthalic  acids  obtained  from  |iapntbali9e» 
hod  alio  cUoroxynapbtbalic  aciif  aadffMpeof  racolouied 


salts  which  are  manufa^ured  on  the  large  scale  by 

Messrs.  Depouilly,  Frcres,  of  Paris. 

The  I'p.nsrnr.sT  could  not  avoid  recalling  the  time  when 
he  first  !>aw  Dr.  llufmann  |ierform  Runge's  experiment  of 
treating  aniline  with  chlo'  de  of  lime.  He  remembered 
saying  to  him,  "  Now,  Hofmann,  if  you  can  fix  that  colour 
there  is  a  fortune  for  you."  It  appeared,  however,  that  it  was 
not  the  right  colour  after  all.  The  colour  exhibited  by 
Mr.  Perkin  seemed  to  offer  an  advantage  tO  ladies  who 
were  fond  of  frequent  changes  in  their  costume.  A  lady 
would  merely  have  to  stand  near  the  fire  in  a  bnll-MOm 
and  her  lavender  silk  dreie  would  soon  become  a  purple 


Dr.  Mt'LLRR  enquired  whether  Mr.  Perkin  had  made 
any  experiments  upon  the  oil  which  Marignac  obtained 
hy  the  action  of  potash  on  chloride  of  chloronaphthalinc. 
I  his  substance  was  very  much  like  chloropicrin,  though 
of  course  diflerent  from  it.  It  would  be  \  ery  interesting; 
to  ascertain  by  comparative  experiments  whether  the 
formula  now  given  was  corred.  The  adion  of  nascent 
hydrogen  upon  it  should  likewise  be  studied,  for  it  ought, 
under  these  circumstances,  to  ]deld  methylene-diamine. 

Mr.  Perkin  had  nude  no  experiments  in  the  diredioa 
indicated. 

Dr.  0D141IS  ramacked  that  it  wo«ld  coofet  a  great 
benefit  upon  science  if  chemists  wonid  follow  the  example 

of  Mr.  Perkin  and  publish  the  results  of  their  repetitions 
of  previously  published,  but  little  known,  processes.  The 
prinuary  obje<i\  of  the  society  was.  of  course,  the  publica- 
tion of  new  discoveries,  btit  the  immense  number  of  the 
new  processes  which  were  published  rendered  it  impossible 
to  repeat  them  all,  and  hence  the  records  of  confirmatory 
experiments  were  of  the  greatest  value. 

The  Pkesidf.nt  enquired  whether  any  of  the  chloro- 
oxynaphthalates  exhibited,  some  of  which,  and  particularly 
the  zinc  and  copper  salts,  had  a  very  beautiful  colour,  had 
been  tried  as  colours. 

Mr.  Paaxm  said  they  had,  and  had  been  found  to  be  very 
stable.  This  observation  was  confirmed  by  Dr.  MOIIer, 
who  stated  that  the  great  objedion  to  their  use  arose  upon 
the  score  of  expense.  The  President  suggented  that  this 
would  probably  be  only  a  temporary  dilTicuhy. 

Analviii  of  a  Meteorite  from  South  Africa."  by  Pro- 
fessor Church. 

The  meteorite  in  question  was  sifn  hv  a  native  to  fall 
at  I  )aniers  Knil,  a  phacc  about  two  dav^' jnurney  N.N.li.  of 
Origua  Town.  ihc  native  said  tliat  it  was  warm  and 
smelt  of  sulphur  when  he  picked  it  up.  He  odercd  it  to 
the  Kev.  James  Good,  amissionar}-  in  Grigua  Town,  who 
declined  it,  and  recommended  him  to  take  it  back  to  the 
place  where  he  found  it  1  Instead  of  doi>Bg  SOt  he  gave  it 
to  a  Grigua  chief,  Captain  Nicolas  Waterboer,  and  from 
his  luuuia  it  passed  into  those  of  Mr,  J.  R.  Gregory,  of 
Russell  Street,  Covcnt  Garden,  and  ia  now  in  the  British 
Museum. 

It  was  small  in  si^c,  of  an  irre^^ular  oblong  form, 
weighing  z  lbs.  5  o;*?.  It  was  covered  with  ,1  dark  L;risy 
crust,  speckled  here  and  there  with  rediiitili  biuwn  sjK>tt:, 
these  spots  arising  from  a  paitial  oxidation  of  the 
ferruginous  materials  of  the  stone.  Its  density  was  ruiher 
low,  n.imely,  3  C57  and  3  C7.S,  as  found  in  two  determina- 
tions ;  but  it  is  probable  that  the  iron  contained  in  the 
stone  is  in  larger  proportion  in  some  parts  than  in  those 
analysed,  and  theverore,  were  the  density  of  the  whole 
mcttorite  to  be  taken,  it  womld  very  likely  be  as  hig^  is 
3-8,  or  thereabouts. 

The  following  was  given  as  the  analysis  of  the 
meteorite  ;  — 

Nickcl-iroii  containing  3-18  per  cent  nickel  ..  2972 

Troilite,  FeS    &itt 

Schreibersite       ..    T"59 

Silica  and  ^Keutet,  chiefliy  olivine  and  labra- 

dorite   ..    ..    ..    ..  61*53 

CtrboBi  mtygeo*  other  constitnentj,  and  lots  >'X4 
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The  iron-nickel  was  dissolved  out  of  the  StOM  hy  long 
dinaUoo  with  dilute  bydrocbloric  add,  tlw  two  laetab 
being  sepanted  by  the  barium  carbonate  procesa.  The 

sulphur  was  determined  by  oxidising  tbe  troillte  with 
potassium  chlorate,  and  nitric  acid. 

The  schreibersite,  a  sotnew)iat  undetermined  speciej, 
was  apimiximately  estimated  bv  multiplying  the  un- 
escidlMd  pboaphonta  in  (be  stone  oy  ten. 

The  composition  of  the  meteorite  wai  not  quite 
antform,  one  fragment  yielding  39*3  per  cent  of  nickel- 
iron,  and  another  only  4890  percent  of  silicates. 

"  0»  the  AetioH  qf  Salt  oh  Chestjlitt,"  by  ProfcMor 
Chttrcb. 

Tlie  author  bad,  in  1864,  commenced  a  wries  of  experi- 
ments with  the  view  of  elucidating  the  formation  of  ata- 
cainite  by  the  .nftioii  of  sea  water  on  copper  arcs.  The 
following  was  the  only  really  successful  experiment: — 
2  grammes  of  voy  pure  coee^lite*  having  the  com- 
position— 

aCuCOjtCuHaOa, 

and  a  very  p.-ile  blue  colour,  were  immersed  in  aoo  c.c.  of 
a  10  per  cent  solution  of  pure  salt.  The  blue  colour 
slowly  changed  to  pale  green,  and  by  Odtober  of  the 
present  year  the  whole  of  the  CO^  of  the  mineral  had  been 
displaced  by  chlorine,  and  remained  in  the  solution  in  the 
form  of  sodium  cariwnate.  The  mineral  was  now  found 
to  have  the  formula  2CuCl2.9CuH202,3aq.  It  was,  there- 
fore, analogous  to  atacamite,  though  it  did  not  exadhr 
eorrespond  with  it  in  composition.  The  water  whieh  n 
conti-ned  was  not  f^jver!  ofT  at  100^. 

TiiL'  President  reti..ifkcd  on  the  length  of  time  required 
for  the  completion  of  experimentfi  of  th.is  kind.  With 
respecft  to  the  meteorite  he  inquired  whether  the  carbon 
found  could  be  as<.igncd  to  any  other  cODlUtaenti  or 
whether  it  existed  in  tbe  form  of  graphite. 

Dr*  MuLtSR  enqnired  whether  a  dired  detenninatlon  of 
the  cvbon  had  been  made.  The  absence  of  carbon  in 
meteorites  was  so  (general  that  many  were  rejeded  because 

they  werp  f  un  1  i  i  tain  that  element.  He  believed, 
however,  that  a  few  undoubted  instances  of  its  occurrence 
were  known. 

Pfoieasor  Church  pointed  ontthat  the  minute  quantity 
of  caibon  present,  not  exceeding  •!  ^  cent,  together  with  | 
the  maUneia  of  theiragments  at  his  commend*  had  pre-  1 
clnded  Mm  from  ealinating  its  quantity.    He  had  only  ' 
been  able  to  ascertain  its  presence  qualitatively.  j 

The  PKtsiDBNT  reminded  Dr.  Miiller  that  he  had  seen  I 
at  his  house  a  meteorite,  the  fall  of  which,  at  Montaubin 
in  the  centre  of  France,  had  been  witnessed.  It  contained 
a  very  notable  proportion  of  carbon,  and  others  of  a 
similar  Idnd  had  since  been  traced.  It  was  evident  that 
thepresenee  of  carbon  afforded  no  reason  for  doubting 
the  meteiwic  origin  of  iron.  Meteorites  ftomdUfennt 
regions  of  space  might  have  verv  dHfcrent  COmporitions, 
which  made  it  the  more  remarkable  that  no  new  element 
had  ever  been  obtained  from  one. 

Dr.  MuLLER  endorsed  the  observations  of  the  President, 
and  added  that  distin^  traces  of  a  hydrocarbon  bad  been 
found  in  one  instance. 

The  President  then  described  briefly  some  experi- 
ments which  he  had  recently  seen  at  the  house  of  his 
friend  Mr  r;„  ;siot  with  a  battery  of  3,600  elements  of 
ainc  and  carbon  charged  with  mercuric  chloride.  This 
battery  was  able  to  transmit  the  current  through  vacuum 
tubes  without  the  interposition  of  a  coil.  lie  took  the 
opportunity  of  testing  the  eleAro-motive  force  of  the 
arrangement  in  order  to  conpare  it  with  that  recently 
suggested  fay  Dr.  Hugo  Miiller  and  himself.  The  latter 
instntment  compared  very  iavoarab|y  with  the  lar  larger 
oaeof  Ur.OaMWt. 

The  Socie^  then  «4jo«fiMd  ttBta  Thmdiyi  dit  jcd  dT 
Decemhef. 


GLASGOW  PHIL080PHICAI.  aoClBTY. 
Chshical  Smtmit* 

The  opening  meeting  of  the  Session  took  place  is  the 
Society's  rooms,  Andenoaian  Bnildiafs,OB  llond^.ths 

gth  inst. 

Dr.  .\NntRsoN,  the  Pre^^ident,  delivered  an  address  on 
"The  Present  A»pei^e>  of  Chemistry*,  and  its  Rel.itions  to 
the  Art  s.  '  In  the  course  of  his  remarks  he  referred  more 
particularly  to  the  modern  theories  relating  to  chemical 
changes,  and  disctlSSI^  at  some  length  the  views  of  Sir 
Benjamin  Brodie,  as  set  forth  in  his  "  Calculus  of 
Chemical  Operations.**  He  also  atladed  to  tbe  promss 
of  chemical  science  on  the  Continent,  and  contrasted  Ifas 
splendid  new  laboratories  ijow  being  estabfUhed  h 
Germany,  with  the  comparatively  indifTerent  facilities  at 
present  existing  in  this  country  for  the  prosccutiotj  of 
chemical  study  and  research.  He  also  drew  attention  ts 
the  faft  that  many  of  the  roanufaftures  successfully 
carried  on  on  the  Continent,  appeared  to  be  impradicablc 
in  En|(]and,  and  referred  this  circumstance  to  the  superior 
technical  training  and  skill  of  continental  workmen. 

A  vote  of  thanks  was  given  to  Dr.  Anderson  for  tm 
appropriate  and  intercstins  address. 

The  Annnal  General  Meeting  WM  held  ia  fhefiediMi'i 

Rooms,  Andersonian  Univtisny  BaiMiiigs,  «a  Menaqr 
evening,  the  a3rd  inst. 
The  wllowtag  pstlemen  were  elefted  offiee  1 
President — 
Thomu  Anderson,  M.D.,  F.R.S.E,  Proli 

in  the  University  of  Glasgow. 

Viee^Prrsidenis^ 
Dr.  William  Wallace,  P.lt.S.S« 
Alexander  Whitelaw. 

Treasurer^ 
William  R.  Hutton. 

Secretary— 
Robert  R.  Tatlock,  F.&S. 

CouHcit— 
ames  H.  Bald, 
ames  Cowper. 
ohn  Ferguson,  MU^. 
bhn  Jca  Lnnf. 
Vnibim  Macadam, 
^  ames  Mallear, 
'ohn  Paynter, 
Edward  C.  C.  Stanford,  F-C.??. 

Mr.  James  Mactear,  F.C.S.,  gave  an  interesting 
description  of  Gay  Lussac's  apparatus  for  absorbing  the 
waste  nitrous  gases  of  vitriol  chambers,  and  experimented 
very  successfully  with  a  working  model  of  the  arrange- 
ment. He  afterwards  deuiled  the  various  methods  am 
for  dcnittating  the  nltro-sulphuric  acid  produced.  Is 
answer  to  an  enquiry,  Mr.  Madtear  stated  that  tbe  ques- 
tion, whether  the  vitriol  maoufadture  is  more  economically 
condudted  with  or  without  the  adjundl  of  the  "Cay 
Lussac,"  depends  upon  the  market  price  of  nitrate  of 
eoda,  and  other  circumstances. 

Mr.  Bald  aftenvarda  exhibited  some  efflorescent  and 
4eli<|aeaceBit  ciyatnls,  pscsecved  by  a  costing  of  pamis. 

University  of  London.— The  following  gentleeiro 
have  passed  the  second  B.Sc.  examination: — Second 
Division.  Bennett,  Alfred  William,  M.A.,  Univ.  Coll.; 
Hopkinscn,  J  hn,  Trio.  Coll.,  Camb.,  and  Owen  s,  Mart- 
Chester  ;  Maxwell,  Theodore,  Univ.  Lond.  and  King<> 
Cambr.  ;  Ricks,  George,  King's  Coll.  ;  Robinson,  Arthor, 
Owen's  Coll. ;  Sheldon,  Charles,  B.  A.,  Owen'sColI.;  Tildes. 
William  Augustus,  private  study  ;  and  Wormell,  Richard, 
MiA.,  University  College;  Honours  in  Ckemstrj.—tinit 
■Class.  Tilden,  William  Augustus  fdisqualified  by  1 
Mcsiviog  Uw  Uidftnity  SctaolatiMp). 
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FOREIGNJCIENCE. 

Paris,  Nov.  25,  186S. 

Yht  ttuJflC  of  Coloanac  Matters.— OlyMriac  Bath.— New  Voltaic 
BattMjrt  Academy  or  ScicNcsa:  RcMarchet  «itht  Bleachinsof 
Tfamci  J  Chroiwlfatgil  Ifon^TridilmiDated  Acetal  from  Btnj-I 


In  teehaietl  cbemiiitcy,  •  imAtI  contribution  hat  been 
made  by  M.  Hoxtxtttt,-^wt  ttttr  to  his  paper  entitled 

"  Observations  on  the  Mode  of  Testing;  Cnlourinj;  Matters, 
and  particularly  Extrad  of  Lo^jwood."      M.  Houzcaii 
remarks  that  as  long  as  the  colouring  tnnttcrs  sent  into 
commerce  are  adulterated  with  inert   matters,  such  as 
tand,  exhausted  tar,  sawdust,  molasses,  &c.,  successive 
exhaustions  furnish  the  re<)uired  indications.  When, 
however,  substances  of  less  commercial  value,  like  sumac, 
•xtfad:  of  chemat,  &c.,  are  added,  tbU  it  not  the  caae. 
Vvr  whib  tiiece  in^dienli,  added  to  the  colooring 
mattcfi  to  lower  their  price  as  mucb  aa  poisible,  do  not 
posaeas  colooring  power  to  any  exteot  io  the  proportions 
cmployod  In  dyeing,  th^  nevertbeleaa,  when  present  in 
extran  of  logwood  or  madder,  exalt  veiy  notably  the 
tin^lorial  power  of  these  imrMitanl  produrts.     Thus,  log- 
wood mixed  with  lo  per  i^tai  of  chesnut,  though  it  con- 
tains less  hxmatine  or  hxmatoxyline  th.in  the  genuine 
extradl,  yields  with  iron  and  aluminous  mordfints,  richer 
shades.    It  is  therefore  evident  that,  by  adulterating  the 
colouring  matters  of  commerce  with  perfedly  inert  sub- 
stances, and  corrc^ng  the  diminution  of  strength  by  a 
determinate  amount  of  certain  astringent  priaci|^lcs.  as 
extras  of  sumac  or  chesnut,  the  usual  examination  will 
not  dcteft  the  fiaud.  Bom  other  timple  oieana  of  teaiin^ 
aic  reodeied  neceiaary.  Any  aduktcraiion  of  mohuaea  ta 
of  course  easily  detected  by  the  exagseratod  proportion  of 
glucose  present  in  the  suspeAed  extraA.     But  it  is  con- 
siderably more  difficult  to  deted  the  astrin^^ent  matters, 
and  especially  the  chesnut.    The  difficulty  of  separating 
the  astringent  principles,  and  distinguishing  those  which 
exist  normally  in  the  extract  led  M.  Houzeau  to  adopt  the 
following  method;     [  ^-r.jmmc  or  i  decigramme  of  the 
tuspe^eil  extra<ft,  previuu&ly  dried  at  iio%  is  entirely 
exhausted  with  absolute  ether,  and  the  weight  of  soluble 
matter  noted.    The  residue  is  then  treated  with  absolute 
alcohol  until  completely  exhausted.   A  comparison  of  the 
fetultt  thus  obtained  with  tboie  fvmiabed  by  a  genuine 
OKtraA  treated  in  tlie  tame  way,  fnmithct  a  very  good 
jodicntion*   For  example,  100  parts  of  extrad  gave— 

Matters  aolutkle         Matters  miIuUc 
in  tthcr,  in  alcoiul. 

Genuine  estraA        87*1  14*3 
Suspcfted  extrad  ..    70*9     ..    ..  jg'K 
These  figures  indicate  the  weight  of  the  resMoe  obtained 

by  evaporating  the  solution,  .ind  Lompr-se  consequently 
products  of  the  oxidation  of  the  alterable  mntters.  Hxtr;irt 
of  chesnut  scarcely  yields  anything  to  ether,  while  it  is 
sensibly  soluble  in  alcohol.  It  is  therefore  natur.il  to  find 
in  the  suspected  extraft  more  principles  sohible  in 
alcohol  than  in  the  genuine  extract.  A  further  knowledge 
concerning  the  principles  present  may  be  obtained  by 
testing;  the  dyeing  power  of  the  alcoholic  and  ethereal 
estraot.  For  thu  same  weight,  the  produds  soluble  in 
•tcdbol  and  ether  of  eveiy  ex  trad  should  dye,  in  a  similar 
manner,  the  tamo  •niftce  of  calico  if  the^  have  the  same 
composition;  this  it  the  result  of  experiment.  In  the 
sample  above  cited,  the  same  weights  of  the  produAs 
soluble  in  ether  of  the  genuine  and  the  suspecled  extract 
h.ive  tinted  etjually  the  same  surface  of  mordanted  tissue, 
while  equal  weights  of  the  matters  tolttble  to  ether  have 
furnished  totally  different  res»ilts. 

M.  Vogel  recommends  the  substitution  of  glycerine  for 
oil  when  constant  temperatures  above  luo'  C.  are 
required.  Glycerine  of  1*25  density  boils  at  128**.  A 
mixture  of  glycerine  and  water,  ineqoal  proportions,  boils 
at  loa" ;  glycerine  i  jo  parte  and  water  too  parti,  at  106° ; 
hnd  glycerine  175  ports  and  water  100  parts,  at  >o^.  The 


A  new  arrangement  for  furnishing  currents  ofeleftricity 
has  been  made  known  by  M.  Ncy.  It  ii  composed  as 
follows: — (11  a  vessel  filled  with  solution  of  chlon  l;: 
ammoniutn,  coni.^ining  a  ):latc  of  amalgamated  /mc  ; 
[ii  a  porous  cylinder  filled  with  carbe)nate  of  copper,  into 
which  a  plate  of  copper  plunges.  To  maintain  the  battery 
in  adion,  it  is  only  necessary  to  add  solid  chloride  of 
ammonium  from  time  to  time.  In  military  telegraphy, 
where  the  pile  should  be  capable  of  transport,  the  outer 
vessel  might  be  filled  with  sand  saturated  with  a  solntim 
of  chloride  of  ammoninm  in  the  place  of  the  solution. 
This  arranfement  recommends  itacif  on  the  score  of 
cheapness,  for  native  carbonate  of  copper  answers 
sufficiently  well,  and  it  likewise  only  requires  attention 
while  in  actual  use.  Carbonate  of  cupper  is  insoluble  in 
a  solution  of  chloride  of  ammonium,  but  upon  closing  the 
current,  the  chloride  is  deconiprtscd  into  hydrochloric  acid 
and  an-.inonia  ;  the  hydrocliluric  acid  collects  at  the  zinc 
pole,  the  ammonia  at  the  copper.  The  carbonate  of 
copper  becomes  soluble,  and  its  redudlion  gives  rise,  to  a 
sf  conr1,-iry  current  having  the  power  of  A  Daniell's  element. 
I  h :  s  form  of  battery  k  perfimly  oonttant. 

The  following  memoira  were  communicated  to  the 
Academy  on  the  12th  Oftober :— **  Reeeaidies  on  the 
Bleaching  of  Tissues,"  by  M.  Kblbe;  "Temperature  of 
the  Atlantic  Ocean  compared  with  that  of  the  Air,  and 
with  the  O/onornetric  c<>nJition  from  St.  N'azaire  to 
Havanali,"  by  M.  I'oey ;  "Chromites  of  Iron,"  by  M. 
Clouet ;  "  The  Trichlorinated  .Nci  tal  fmm  Ethyl,  and  on 
the  Formation  of  Chloral."  by  M.  I'aterno. 

M.  Clouet  has  analysed  a  specimen  of  chmniifcrous 
iron  which  has  the  composition  Cri03,aFeO.  In 
analysing  specimens  of  this  mineral  from  various  localities, 
he  has  always  obtained  a  constant  relation  between  the 
oxides  of  chromium  and  iron,  when  taken  from  the  same 
locality,  especial  care  being  taken  to  seleft  for  aoalysia 
the  samples  differing  most  m  appearance.  Chromitet  of 
iron  are  easily  produced  artificially.  For  this  purpose  a 
concentrated  solution  of  sulphate  of  protoxide  of  iron, 
and  solution  of  sciquichtoridc  of  chromium,  are  mixed  in 
the  proportion  necessary  for  the  combination  it  is  desired 
to  form,  and  ammonia  added  in  slight  excess.  The  pre- 
cipitate \n  filtered  as  quickly  as  possible,  and  heated  with 
a  little  carbonate  of  ammonia  and  borax  in  a  platinum 
crucible  to  bright  redne&s.  All  the  physical  and  chemical 
charadlers  of  the  corresponding  native  chromiferous  iron 
are  possessed  by  the  artificially  prepared  chromite :  density, 
insolubility  in  strong  and  boiling  acids,  colour,  and 
metallic  lustre.  By  calcining  the  mixture  CraO«,3FeO 
with  borax,  the  compound  may  he  Obt^ned  cryatalfised  in 
oAabedra. 

Llebtg  first  obtained  chloral  in  1833  by  the  adion  of 

chlorine  on  alcohol.  Two  ^ears  later,  M.  Dumas 
established  the  exaifl  composition  of  this  body,  and 
endeavoured  to  explain  its  forniation.  He  was  led  to 
conclude  that  in  the  action  of  chlorine  on  alcohol,  acetic 
ether  is  first  formed,  and  that  this  ether  afterwards  pro- 
duces chloral,  by  the  substitution  of  6  atoms  of  chlorine 
for  6  atoms  of  hydrogen.  Morerecently  still,  M.  Regnanit, 
considering  the  formation  of  aldehyde  in  the  first  p^od 
of  the  aAion  of  chlorine  on  alcohol,  supposed  the  chloral 
to  result  lion  the  adion  of  the  chlorine  on  the  aldehyde; 
and  he  considered  thie  body  »tbo  tricMorinMedaMeiqnle. 
This  hypothesis,  which  made  chloral  from  trichlorinated 
aldehyde,  seemed  confirmed  by  the  transformation  of  this 
body  into  trichloracetic  acid  etTeded  by  M.  Kolbe.  But 
on  the  other  h.ind.  when  M.  VVurtz  demonstrated  that, 
in  the  action  of  chlorine  on  aldehyde,  chloride  of  acetyl 
is  formed,  from  which  chloral  cannot  be  derived,  this 
seemed  altogether  improbable.  Professor  Lieben,  in  iS68, 
investigated  the  a<^ion  of  chlorine  on  aqueous  alcohol, 
and  found  that,  in  this  case,  the  produds  formed  are 
chiefly  the  chlorinated  derivatives  of  acctat.  He  concluded 
from  this  that  probably  the  chloral  results  from  the  do- 
compoaition  of  the  triduotinated  acetal  under  the  iofloonce 
of  hyJiocMoite  nddi  *a4  he  eupcemd  the  tam^ktmukk 
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of  •Icohol  into  chloral  by  a  scrtcti  of  readlions,  the  result 
being  in  succession,  aldehyde,  acetal,  monochlorinated 
accuUf  bichiorinMcd  acetal»  Uichlorinnted  aceul.  chloral. 
Thus— 

CHeO H- 2CI  =  2HCI  +  C:ll40,  aldehyde. 
CiH.O  +  2CaH60-H,0+CH4|  gg^gi  J  aceUl. 

CjHClj  -[  oc jl  1'  +    ICU  alCHjCl)  +  CjIlCljO. chloral. 

The  discovery  of  M.  Beilstcin  that  aldehyde  is  obtained 
in  treatinj;  acetal  by  acetic  acid,  and  particularly  the  fa^t 
observed  by  M.  Pateriio  of  the  produdion  of  bichlorinated 
•Mehyde  by  means  of  bichlorinated  acclal,  are  fttth 
argumcnta  in  favour  of  Lieben's  theoiy.  To  denonstratc 
tbis  theory  completely,  it  was  a(  the  same  time  neceiisary 
to  nrovc  that  trichlurlnatcd  acctal  exists  anionsst  the 
produ^S  resaltinic;  from  the  artion  of  chlorine  on  alcohol, 
and  that  this  body  can  be  converted  into  chloral.  This 
M.  Palermo  proposed  to  himself  tit  verify  by  experiment. 

Trichlorinated  acetal,  to^etlu  i  wiiii  uittilorinated  acetal, 
is  obtained  by  the  a(f\ion  of  ciiluruie  on  alcohol  at  So". 
Water  is  added  to  the  produd,  and  the  oil  which  colle^^s 
at  the  b4>ttoni  of  the  vessel  wanhed  with  potash  and  dis- 
tilled. 'I  richlorinated  acetal  is  contained  in  the  portions 
which  pass  over  abovii  To  isolate  it,  these  portions 

arc  distilled  in  a  l  um m  of  steam,  the  last  quarter  being 
colledcd  separately ;  the  portion  thus  separated  is  re- 
dictilied  in  the  same  way.  After  this  operation  has  been 
repeated  several  times,  the  last  pcjrtions  bein;;  always 

separated,  the  steam  commences  to  cany  over  a  rub^^tance 
v.'hich  cr>,-pt.illises  upon  reaching'  il  -  leuciver.  This  sub- 
stance, compressed  bctv.een  IwlJa  of  bloltin^;  paper, 
distilled,  and  cryst.allised  from  alcohol  or  ether,  constitutes 
pure  trichlorinated  acetal.  M.  Palermo  separated  from 
5  kilo<jranimcs  of  alcohol,  10  grammes  of  irichlorinated 
.-icetal  with  difficulty,  v.hile  he  obtained  at  the  same  time 
nearly  i  kilogramme  of  bichlorinaled  acetal.  Trichlori- 
nated acetal  crystallises  in  brilliant  needles,  resembtint;  in 
aspeA  caffeine  ;  it  melts  at  ji\  and  boils  at  230'.  decom- 


BsiD|[  a  little.  Alcohol  and  ether  dissolve  it  easily.  The 
lowing  analytical  resultswereobtained :— Carbon,  32-10. 
hydrogen,  4  87,  chlorine,  47*93;  theory  requiring,  32  05, 
4'(36,  and  48-05.  When  trichlorinated  acetal  is  heated  to 
130' with  ordinary  sulphnrir  2c'i\.  :\  K  jiu  1,  v  liii  li  .i|  pr.irs 
to  be  identical  with  chloral,  distils.  iiut  :!u-  (;i;;iriuty 
obtained  was  not  sofiicient  to  enable  it  to  lu:  j  .miicd  for 
analysis.  These  experiments  were  made  in  the  laboratory 
of  the  University  of  Palermo. 
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Snnitiuy  SiJttttt;i,or  Hesitllse/ SfwtJfft  Svslcwi  CoiuKvcd. 
London:  K.  and  I'.  N.  Spon,  Charing  Cross. 

Tlu  A,Ii.C.  Swage  Process.    London :  Yates  and  Alex- 
ander. 7,  Symondt  Inn,  Chancery  Lane. 
Report  on  til.  V, T       the  Cify  of  Mtlhowmt.  by  Sydney 

Gibbons.  V X,^y.,  1  .K.,M.S..  &c. 
The  numbers  of  a  community  may  be  United  by  two 
causes— (t)  by  bad  sanitary  arrangements;  (2)  by  the 
insufficiency  of  food  to  support  an  increase.  Such  is  the 
'  general  atatemcflft  with  which  the  writer  of  tbe  first 
pamphlet  starts.  The  disposal  of  cxcreraentltious  matter 
JS  considered,  and  doubtless  truly,  as  closely  conneded 
with  pure  air  and  water,  and  thus  as  tbe  all-imponaot 
qeeation. 


Of  the  scliemes  already  proposed  at  diitercnt  times  that 
of  tiltration  is  first  considered,  and  diiimissed  as  useless. 
In  connettion  with  the  precipitation  of  sewage  w«  find 
the  Mlowing  :— 

".\stIio  akhL-niist  iiif  o!iIen  time  pasr.cJ  h:»  "ifc  :r.  ;h; 
vain  jiijl:.u;t  ut  liie  phllusoplitjl 's  htullu  01   iIjc  ciuK  VitC, 

80  ;n  t.'ic  jirust  nt  age  the  1  L^ources  oi  cliemistfy  have  been 
wasted  in  tiie  endeavour  to  extract  wealth  by  precipitation 
into  a  portable  and  concentrated  manure  of  the  valuable 
parts  of  sewage."  That  many  of  the  proposed  plans  have 
been  complete  fidlures  is  not  to  be  denied,  among  cthcB  * 
the  procese  employed  by  the  Fntent  Solid  ikwage  llsaass 
Company  at  Leicester,  aod  likewise  the  works  carried  oa 
at  Montlistt«o&  in  facia.  Bat  tke  roentieii  of  Lcieeitsr 
brings  to  mind  the  esperimenta  of  Mewrt.  SiUar  and 
\N'iKr.cr;  of  these  we  shall  have  occasion  to  spt-.-.k  im- 
mediately. Even  impnivements  have  been  reccmly  rr.ade 
in  ihemodeof  trc.ituij.;  tiie  refuse  collciied  at  .MonUauvOO. 

Regarding  tbe  removal  of  sewage  by  water,  among  other 
proposed  improvements  noticed,  is  tbe  flushing  of  the 
sewers  with  42,000,000  gallons  of  water  additional.  It 
appears  the  water  companies  could  only  supply  5,000,000 
additional.    We  scarcely  agree  with  the  wtiter  in  tbe 
remark,  '*  Were  it  otherwise^  water  would  not  be  a  temc^, 
for  the  more  water  the  more  smell,  as  it  supplies  the 
hydrogen  for  forming  the  deadly  sulphuretted  hydrogen 
of  >ewai,'o."    llou  L-ver,  the  advantage  for  the  dry  method 
is  liiat  while  water  aiJs  fermentation,  earth  de»tro>-s  it. 
The  opinions  of  sevcr.^.l  f;Do;l  au'.liorities  are  favDurahlc  1 1 
the  earth  system :   thus  Lord  I.cif^h  says,  "  I  have  thtiut;)!! 
a  Ljrcat  deal  on  the  subject  of  these  earth  clost  ts,  .induT 
have  adopted  the  plan  with  a  reformatory  school  in  this 
neighbourhood,  of  which  I  am  chairtnaii,  and  used  it  «-ith 
great  success."    It  need  scarcely  be  remarked  that  die 
value  of  the  refuse  matter  as  manure  is  greatet  when 
earth  is  uaed  inaiead  of  water.    Little  ie  reanired,  we  an 
told,  to  es^ilieh  the  ciBcacy,  fbasibfllty,  anacheatmeMef 
the  earth  system.    Or.  Mouat  bn<;  ^Grne  teetinwnytodte 
Oovermnent  of  India  as  to  its  very  ^reat  vidoe,  and  the 
rev'orts  of  the  Coinmission  oi  inquiry  in  India,  showing, 
.11111)11       luhur  things,  a  great  decrease  of  mortality  in 
g.iols  and  hospitals  in  that  counfn,-,  are  most  positive  as 
to  us  ctficacy.    Wc  believe  that  too  little  is  known  regard- 
ing earth  closets,  and  we  are  at  the  satiu-  aware  that 
one  authority  on   the  sewage  question   has  expressed 
himself  somewhat  favourably  concernine  them.  The 
Government  and  Secretary  of  State  for  India  awarded 
the  Kcv.  Henry  Monle  ;(soo.  in  token  of  their  sense  of 
the  benefits  confened  upon  the  inhabitants  of  India  I17 
his  system. 

In  connection  with  the  same  subject,  we  fia.c  a  de- 
scription of  Messrs.  Sillar  and  VVignci's  A. B.C.  icwagc 
process,  and  the  <.\j  crimenis  made  at  Leicester,  Totten- 
ham, and  Leamin;;ton.  The  A. B.C.  mixture  derives  its 
name  from  the  initials  of  the  three  principal  inf^redients. 
anitnal  charcoal,  blood,  and  clay.  When  this  campouBd 
IS  suspended  in  water  and  added  to  the  sewage,  a  piecipi' 
tate  in  large  flakes  is  immediately  niodnceili  the  supp 
natant  liquor  is  drawn  off  into  a  tanV and  a  small  quanti^ 
of  percbloride  of  iron  solution  added.  The  iron  com- 
pound serves  to  remove  tbe  sulphuretted  hydrogen.  It 
has  been  found  convenient  ta  .i  l  l  a  tt:i.iin  pn.i[H.  it.  tn  of 
alum,  since  the  process  is  ilieji-bv  .ii-L^lcuiitd.  The 
authors  very  naturally  deplore  that  one  of  the  most 
serious  mishaps  in  connection  with  the  arrangements  at 
tlie  ;\bbey  Meadow  Sewage  Works  at  I.. 1. t  iter  shoald 
have  happened  on  one  of  tlu-  r^iy:  v.  hrr;  tlie  ssaniples  were 
being  taken  by  the  Roy.il  tAniiiusbinn.  The  dam 
between  the  Un'ks  being  wMslied  away.abuut  150,000  gal- 
Ions  of  sewage  flowed  intu  liie  tank  containing  the  Mwage 
under  treatment  by  the  A.B.C.  process.  '*  As  an  illustra- 
tion of  the  injurious  efleds  produced  by  the  accidents  to 
tbe  dam,  an  analysis  marked  with  a  star  may  be  pointed 
oat.  This  Bample,  which  was  taken  during  tbe  vivtef 
the  Soyat  CoBnuMteoi  cpataiocd  nevJy    audi  J 


Digitized  by  Google, 


CKSMtcii.  News,  ) 
Nov.  J7, 1868.  f 


Cohesion  Figures. 


261 


M  purified  wnter.     It  is  not  to  be  wondered  at  that  it 
contains  iS  ;;r.T  j  ns  J  cr  fjallon  of  organic  matter." 

Ai  to  the  value  of  the  precipitate  for  agrictiltural 
jmrpote*,  we  find  that  the  material  obtained  from  the 
Leicester  experiment*  contained  4}  per  cent  of  ammonia 
and  that  a  contiderable  qaatttity  wae  told  on  the  London 
Exchange  at  70s.  per  ton.     The  aiithors  state  that  two 
indcptrndcnt  analyses  give  valuations  of  ^3  17s.  3d. ;  they  ; 
enjoin  the  necessity  of  treating  the  residuum  with  acid  ! 
before  allowincj  to  dry.  so  that  the  ammonia  mav  He  fised,  1 
,   andrcmarV,  ''Dr.  FmnkLmd's  cstiTn.iti-  nf.n  sample  allnu'cd 
to  dry  without  the  necessary  addition  of  acid,  whereby 
a  large  portion  of  the  ammooia  wat  toit,  i*  (cvco  tiien) 
£t  i3«  oid.  per  ton  t" 

'i  iic  following  tetnlte  witl  enable  a  Judgment  to  be 

formcil  upon  the  prr>r??5  ! — 

"lit.  Tlie  scwai^c  contiincJ  43'02  i^r.iins  per  impcial 
g.illon  of  orK.inic  matter.  Of  thii  the  A.IVC.  pr.KCsa 
pri-fipitated  ^V3'^  .E;r.Tins,  Ipavir?^  only  ryfnj  f;rain8  in  the 
wattT,  .ind  tins  from  an  avcraL;!-  of  fifly  samples  talcen  at 
intervals  during  the  progress  of  the  experiment. 

"2nd.  Hitherto  the  lime  process  has  been  acknowledged 
to  be  the  best,  and  the  Leicester  mode  of  conducing  it 
to  be  the  best  of  its  kind.  The  A. B.C.  contrasts  most 
bvoorablj  with  tbia,  inaraauch  aa  from  aamplea  taken  at 
ibe  ime  time  from  «ach,  the  water  conteiaed  at  followa  t— 
**  Water  from  the  A.B.C.  contained  9-69  grs.  per  imp.  gall. 

*»        • »     UlB*         n      i6*i8     „  „ 
hanHng  precipitated  from  the  aewage  fbe  Allowing 
proportions 

"  Organic  matter  precipitated  by  tbe  A.6.C.  77*4^  pcr  cent 

„     lime    C»'39  n 

"3rd.  Of  the  nitrof^un  in  the  form  of  ammonia  m  the 

sf.v.i-^c.-,  ni-arlv  all  is  dissipated  by  the  lime  process,  but 
hy  ihet  A.li.C.  about  So  per  cent  was  retained  in  the 
resitlnvmi. 

"  4th.  Of  tl-.o  phnsphates  in  the  sewage,  the  lime  pro- 
cess threw  down  Si  percent,  in  a  form  unavailable,  owim,' 
to  the  pri  sentc  of  lime  ;  but  the  A. B.C.  threw  down  the 
whole,  and  in  a  form  readily  available. 

•'  5th.  During  the  zA  of  precipitation  by  the  A. B.C. 
process  there  was  no  objcdionabic  odour,  whilst  that 
oom  the  Ume  waa  'honibty  ofientive,'  owing,  of  courae, 
to  the  ammonia  and  other  vapoon  being  driven  into  the 
{lir  by  the  lime. 

"  6th.  The  water  from  the  A.B.C.  ?s  fn  no  way  dettf- 
mental  to  fisli  in  the  river.  We  !ia\c  fish  which  have 
been  for  some  weeks  living'  in  the  purified  sewage." 

On  the  conclusion  of  the  I.eice'^ter  experiments,  two 
•mailer  ones  were  made  at  Leamin^jton  with  about  60,000 
gallons  of  sewage. 

A  considerable  number  of  analytical  results  are  ap- 
pended, from  which  we  extraifl  the  following,  as  perhaps 
of  moat  import JUiee.  aincc  there  saemi  to  be  no  doubt 
whatever  that  the  liquid  after  precipitation  is  not  offensive, 
and  the  main  question,  therefore)  we  take  it,  la  the 
manorial  value  of  the  precipitate :— 


1 

duel 

n  LeimingtoB 

oried  in  vmk. 

raidoom. 

■ . 

. .  676 

• « 

..  29*42 

Alkaline  salts 

497 

Earthy  salts,  containing  ph 
phorie  acid  -« 1*31    , . 

12-88 

1-17  2383 

.  « 

. .  26-2S 

lOO'OO 

loo-oo 

Nitrogen  Ammonia.. 

..  4-67 

•  * 

••     3  79 

According   to  Mr.  Wigner's  analyses,  the  residuum 

possesses  considerable  value  as  a  manure ;  the  atithom 
€xpet\  that  instead  of  the  (!isposal  of  sewage  being  a 
heavy  expense,  it  mav  lie  maih-  a  vouree  ol  revenue.  The 
c]'icsti()n,  in  the  c.ise  of  most  towns,  will  not  be — Can  t!ie 
supernatant  water  be  mixed  with  river  water  from  which  I 
the  aiqtply  is  ailefwar&to'be  drawn  r  -If  Bttcb  wiere  the  | 


case,  notwithstanding  the  small  amount  of  organic  matter 
remaining,  obje(ftion  might  be  urged  ^s  to  the  quality  of 
this  or^^nic  matter,  and  the  quality  of  organic  matter  in 
water  is  very  uncertain.  Hence  we  are  inc^ned  to  think 
that  the  process  is  of  considerable  value. 

The  Health  Committee  of  the  City  Council,  Melbourne, 
instructed  Mr.  Sydney  GibSons,  I'.C.S.,  '.o  i-v,  est  ijjate  the 
natur,L'  of  .Melbourne  sc-\vat;c,  with  pa:t:^ol,ir  re^j^rd  to 
the  efticacy  of  a  certain  filtration  procc  >  It  may  be 
necessary  to  inform  our  readers  that  Melbourne  h.is  no 
se\'  eis.  L'p  to  the  present  time,  cess-pits  have  been  em- 
ployed for  liie  reception  of  excreta  and  refuse  of  all  kinds  ; 
latterly  urine  and  other  liquid  refuse  matters  have  been 
poured  into  the  street  gutters,  with  flushing  water.  Mr. 
Gibbons  explains  in  his  report  the  fermentation  which 
urine  undergoes.  The  filter,  which  it  was  desired  to  know 
more  about,  contained  animal  charcoal ;  this  filter  was 
suppoaed  to  fetaia  the  solid  excreta,  and  to  so  pnrify  Ml 
the  other  matters  that  the  liqnid  issufng  would  be  ln« 
offensive.  "  The  su'~pici;m  that  it  was  chemically  tnopera* 
tive  and  mechanically  ir.coniplctc  was  fully  borne  out." 

The  earth  sy.-^tcm,  tlie  'nerits  of  which  we  discussed  in 
commencing,  deserves  the  notice  of  the  Melbourne 
Council ;  the  conditions  seem  to  us  precisely  aoitable. 


CORRESPONDENCE. 


C^OHESION  MGUKES. 


To  the  Editor  0/  tht  Chemical  Nem. 

SiR,-*As  I  see  that  you  refer  to  the  pcodvdion  of  Pw- 
fessor  Tdmllosoa's  nsautiilil  cohesion  li«ms  of  oil,  &c., 
in  the  last  number  of  the  Cmemical  Nawa,   it  may 

possibly  interest  your  readers  to  laKi-.'.'  that  these  curious 
forms  can  be  easily  exhibited  to  a  large  audience.  At 
the  evenint;  scientific  mcetini^  of  th.s  society,  held  on 
Monda\'.  the  lOth  inst..  1  succeeded  perfectly,  with  the 
aid  of  .Mr.  Yeatcs,  the  excellent  ojitician  of  this  city,  in  pro- 
jecting the  cohesion  tigurcs  of  oils  of  lavender,  cod  liver,  and 
castor,  and  that  of  benzoic,  upon  the  ceiling.  A  b«am  of 
light  from  the  oxyhydrogen  lamp  was  thrown,  by  means 
of  a  mirter,  at  a  small  angle  upon  the  surface  of  pcrfcdly 
clean  water  eontalacd  in  a  ctrctilar  beaker.  A  double 
coavea  leas  of  long  focus  wie  now  placed  in  the  path  of 
the  reflefted  beam,  and  aa  ioiage  Of  the'  sinface  of  tlie 
water  formed  upon  the  ceiliBK— a  distance  of  about 
15  feet.  On  piacinLj  a  drop  of  oil  of  lavender  on  the 
surface  of  the  \eater.  the  exquisite  pbay  of  colours  which 
precedes  the  formation  of  the  peculiar  cohesion  fis;ure  of 
this  oil  appeared  with  unevpected  brilliancy  on  the  screen, 
and  the  gradual  dev  elopment  of  the  somewhat  character- 
istic pattern  which  the  oil  aitords  could  be  easily  watched 
from  a  very  considerable  distance.  The  experiments  can 
obviously  be  extended  to  any  required  length,  and  I 
merely  mention  the  matter  hew  atece  Professor  Tomlin- 
BOD,  in  tibe  account  of  his  lesearehca  which  I  had  the 
pleasure  of  listening  to  at  the  Manchester  Meetinf;  of  the 
Britirh  Association,  contented  himself  \iy  exhibiting  the 
mode  of  experimenting  he  employed  and  fine  drawings  of 
the  cohesion  figtires  afforded  by  difterent  substance*^. 

Before  closing  this  hasty  letter  you  will,  perhaps,  allow 
me  to  offer  one  or  two  other  suL;r;estive  remarks. 

Since  the  valuable  "Dictionary  of  Chemistry'"  of  Mr. 
Watts  has  now  been  successfully  completed,  1  think  most 
chemists  will  agree  with  me  that  it  would  be  a  matter  of 
considerable  regret  that  any  of  the  advantage  gained  by 
the  publication  of  so  important  a  work  should  be  lost  by 
the  necessarily  growing  incompleteness  of  its  contents. 
I  would,  therefore,  suggest  the  publicatioo  of  an  annual 
volume  of  the  diAionary,  thus  in  one  sense  following  the 
example  of  our  German  brethren,  but  in  reality,  following 
the  original  plan  oi  the  work,  and  enabling  British 
chemtMs  poiseniit|5  n  copy  of  the  diaioimty  to  accuntdy 
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appreciate  the  extent  and  charader  of  the  annual  profjress 
made  in  chemistry.  That  this  would  be  a  boon  there  can 
be  no  doubt,  since  few  chemists  can  spare  the  time 
neccuary  to  keep  themselves  thoroughly  an  cmtrant  with 
the  pragreas  of  our  acience  in  more  than  two  or  three  of 
it*  aaaay  bnnches.  I  would  also  draw  the  attention  of 
chemists  to  the  advaatafea  vriiich  may  be  derived  from 
the  employment  of  Professor  Everett's  "  Universal  Pro- 
portion Table,"  in  the  routine  calculaiinns  required  in 
analytical  work.  The  table  is  essentially  a  greatly  ex- 
tended slide  nili,-.  When  its  use  is  (mce  LiiiderstDoil  all 
the  troublesome  sums  in  pruportion,  lic,  so  constantly 
neccssarj',  can  be  performed  by  simple  adjustment  and 
inspection  with  considerable  accuracy.      The  table  is 

Eublished  by  Longmans,  and  costs  but  a  few  shillings.  I 
ave  bad  it  in  ui«  in  my  laboratoiy  for  some  time  past 
with  eontiderable  ftdvantage.— I  am,  ftc„ 

J.  EiutitMM  Rbyhoum. 

Laboratonr.  Royal  Dublin  Society, 
Ikildara  Sltwt« 
Nenabsratih,  IMS. 


I'EKIDOTE  METEORS. 

7*0  the  Editor  of  the  Chemical  News. 
Sir, — After  reading  M.  .Meunier's  remarks  on  my  letter  in 
No.  467  of  the  Chemical  News,  I  looked  over  the  whole 
of  the  analyse*  we  pocaei*  of  meteoric  atones,  and  I  find 
that,  with  the  exception  of  the  remarkable  stone  of  Chas- 
fiigny,  to  which  I  called  your  attention,  no  ai-rolite  has 
ever  shown  so  much  as  75  per  cent  of  pcridi itc,  as  found 
in  M.  Pisani's  analysis  of  the  stone  wluch  tVll  tliis  year 
at  Ornans;  M.  Pis.ini  'Aas.  therefore,  folly  justified  in 
calling  attention  to  this  fact,  and  my  letter  merely  fur- 
nished one  more  instance  —viz.,  a  meteoric  ston*  COD* 
taining  even  more  than  75  per  cent  of  peridote. 

Now,  with  regnrd  to  the  presence  of  metallic  iron  in  the 
CbasitgDT  OMteerite,  M.  Damour  (one  of  the  most  expert 
aaabttsio  Pari*)  does  not  find  any  (Comptct  Rtndus, 
its*),  and  if  any  oihar  chemists  thiidt  thnr  have  don*  ao, 
it  would  be  iflt«e*dag  to  know  how  they  detaAed  it. 
But  whether  tliere  be  in  thi*  stone  a  minute  amount  of 
metallic  iron  or  not,  it  does  not  interfere  with  the  state- 
ment in  my  first  letter — vi/.,  that  the  Chassigny  meteorite 
contains  even  more  than  75  per  cent  of  peridote,  which 
large  amount  was  found  by  Pisani  in  the  Ornans  meteorite 
(July,  1868),  to  which  I  now  add  that  no  other  meteoric 
stone  hitherto  (November,  1868)  analysed  has  shown  so 
much  peridote  as  these  two;  they  mast,  therefore,  in 
■pit*  of  M.  Meunier's  contrary  assartion,  be  tegawied  a* 
wnr  trmarkahle  in  this  respeft. 

The  bA  alluded  to  also  in  my  fim  letter,  tihatmeteoritea 
wWch  are  vaiy  rich  in  peridote  appear  to  have  fallen 
without  the  nsaal  striking  phenomena  of  light,  but  merely 
accompanied  with  detonations,  &c.,  will  tend  to  confirm 
the  opinion  that  this  evolution  of  light  is  owing  to  the 
rapid  combustion  of  the  nn,-tailic  ingredients  of  ai-rolitcs 
during  their  passage  throuj^h  our  atm<j»phcre.  Hence  it 
is  hoped,  as  I  h.-ive  elsrwhen-  sh;)\\ii,  that  the  limit.s  to 
which  our  atmosphere  extends  (if  it  has  a  limit)  may  be 
known  some  day  by  noting  the  heii^  aC  ahaotuig  ateia. 
.>~I  am,  &c., 

T.  L.  PumoK,  Pb  P.C.8. 

Iha  ps^ais.  P^»gr,  &W., 


twm,u 


MISCELLANEOUS. 


Photographic  Appointment. — We  have  much  pleasure 
in  announcing  that  Mr.  J.  Spiller  was  elected  Honorary 
Secretary  of  the  riu)tiit;ra]'hie  Society,  in  sucn-s^ion  to 
Dr.  H.  \V.  Diamond,  at  the  meeting  of  council  on  the 
17th  inst.  l-'urthermoie,  that  be  has  been  induced  to 
tandar  Us  lirigiMtiM  of  the  poat  of  Aaiiatant  Chcmiit  in 


the  War  Department  in  order  to  accept  an  appoiatmcat 
in  the  Atlas  Chemical  Works,  Hackney  Wicjc,  of  which 
his  brother,  Mr.  William  Spiller,  is  part  proprietor. 

Reprints  and  New  Edition*. — Ourasteatioahaslitca 

drawn  by  Professor  Pepper  to  a  subjed  of  some  importance 
to  scientific  authors.    A  recent  number  of  one  of  our  con- 
temporaries gives  a  somewhat  severe  review  of  the  "  Boy*' 
Playbook  of  Science,  "  the  title  of  which  designates  it  a 
"  New  Edition,  1869."  We  are  informed  by  the  author  that 
this  is  simply  a  reprint  of  the  old  edition  published  ten  years 
ago,  with  a  new  tttle>pa^  and  has  been  issued  withoat 
his  revision  or  co-operation.   This  is  a  matter  of  gtut 
importance  to  scientific  authors,  as  very  few  in  the  pfMS*t 
state  of  science  would  care  about  thdr  works  wiiltea  te* 
years  ago  being  put  Ibrwaid  and  criticised  as  if  tb^  had 
been  brought  down  to  the  present  state  of  science.  The 
result  in  the  present  case  has  been  that  Professor  Peppct*t 
work  is  reviewed  in  much  more  severe  terms  than  would 
probably  have  been  adopted  had  the  writer  known  that  he 
was  leviewiaf  an  old  book. 


MOTES  AMD  QUERIES. 

Analyses  of  Acorns.— Pcrh.^ps  the  fo!ln»inc  analvir-,  nf  »c  rn>  by 
Dr.  Voelcker,  asl^lMilhed  in  the  'j.-urnal  ff  tht  Koynt  .l^-ru  i.;,'»>ii 
SocitI)/  for  186S,  may  tuit  one  of  your  corrctpoadents  wbo  cn^uud 
■yea  fbS Sabjei^  in  Notc!>anJ  (Queries:— 

PlloroRTlOMS  OP  HViK  AND  KSKKBL. 

Hutk*  

Kerads    •   iHa 


CoMPoirrtoN  op  KcRMeta. 

Moisture   

Fatty  maltcrt   a  64 

Albuminous  comnounds  (cowtaiaiBg sitnigSB eysa)  41* 

Surch,  Cum,  and  Sugar   ..  .. 

W<M«|r  ikra  (ctf  alossl. 


— CHAaLSS  HuMTsa. 


IEETIHG8  FOR  THE  WEEK. 

MoHDAT.— Medical,  8. 

  London  Institution,  6. 

  Royal.  AnniverMry  Meeting,  4. 

WaiMiasiMV.— Sociaty  of  Arta,  *.   "  Farther  Notes  on  U 
'  of  Natalt'tgrDr.Maan. 


TiivRsiMur<--ChBi*Ietf.  8. 
Vai»*v.^-Caelo*isis'  ~ 


TO  COBRESPOHiDENTSb 


Jl/furj.  WU 
tcndtil  to. 

/::/<'/iA(ii.— We  believe  it  it  no  eucgeration  to  say  that  the 4  

of  «nc  individual,  by  the  time  the  sewage  ia  appliooto  tiw  had  isll* 
way  Mr  Mcchi  recoiBnwnds, iB4iliU«4 With  1,443 toesaftaalir. 

AmaKii'--  Heat thastaal taiitaBiaMsaUttetiat,aad then fawk 

in  cnld  water. 

f.  dfllMii— Apply  to  the  SccreUry,  Barlingion  House. 
,  A.  P^Ttie  ao-called  chemieal  waather^Klasa  is  prepared  by  tt* 
Bolvine  *i  drachma  of  camphor  ia  11  drachma  of  r«Aiaed  spirit :  Ifcea 
dissolve  }8  Rrammcs  cacb  of  nitre  and  sal-fflunoaiac  ia  9  imckm  of 
water,  and  mix  tbewbole*  Placal' 
fully  saal  up.    It  b  «t»f  •  tof, 
indicator. 


■  II  arBcnna  01  ivaiaea  apii 
«  and  sal-Munoaiac  ia  o  «n 
:e  the  UqaU  ia  a  loaf  taw.  1 
ft  sM  is  «f  BO  valas  as  a 


CommuniemHo»»  have  been  nerived  from 
H.  Perkin,  F.R.S. :  K.  Tatlocli :  H.  Walenn ; 


Professor  Church :  W. 
Dr.  E.  Fleisthef 

•nctoaare):  Dr.  RiihriK;  Dr.  C.  \V.  BinRley  .  W.  W.  Si^Jdart;  H. 
Taylor  (with  enclosure);  Dr.  T.  I-.  Phipiun  (with  encloiure);  W. 
Little  iwilh  encloinrei;  Dr.  H.  Dobell  ;  J.  H.  Pepper;  Bccfctr  and 
Sor.s,  I)i  C.  Chandler  iviUh  ciitUnurc).  Dr.  R.  C.  Moffat.  Dr.  R. 
Ani;us  tiraithjF.k.S. ;  Mu&pritt  and  Sons;  C. 
PrioNMS  t  J.  0«nby  ;  J.  He)  wood;  K.  S.  Silliioe; 

UUOKS   KECEIVI  D. 
RepettefttsUaiMtStaSsaPaMatOae«fori86!.  tvola.  Froiallc 
HtoBoerabla  tha  CnemisslaeBr  «f  Paunu,  Wainiqg^og. 


K.  \,.  MOIUI,  Ul- 
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POPULAR  SCIENCE. 

■*  A  LITTLE  learning  i«  a  danftwram  thinjc,**  and  the  lew 

you  havL-  the  more  Jnrs^crous  :t  is.  It  it  danf^erous  for  a 
mail  to  be  so  far  reiJyk:cd  in  tlie  knowledge  of  fire  that  he 
cannot  obtain  u  \v  ithout  the  friiitiori  (if  sitLks,  bi-cause  in 
damp  we.-ilher,  ur  m  the  absence  ot  su:tablf  wood  or 
stron^^tb.  he  may  be  able  to  get  nonu  ut  all.  liut  it  is 
St. 11  more  dangerous  if  he  loses  even  that  isttle  knowledge 
without  any  to  supply  its  place  ;  he  may  then  despair  of 
liie.  If  great  depths  were  the  only  places  where  strata 
of  Valuable  learning  were  to  be  found, few  would  benefit, 
at  few  would  befoiUld  willing  to  leave  the  brigbt  sunshine 
and  the  light  of  the  human  comteaaitce  to  mrrow  even 
•oiOBg  treararet.  We  value  the  esperienoe  obtained  by 
the  man  who  sinks  2,000  feet  below  the  autfaee  and 
brings  up  wc.ilth,  and  wo  I'sUn  to  him  with  pleasure. 
We  have  u  similar  intcrost  in  him  who  Icivcs  his  home 
and  crushes  quarts  in  a  w;li!  place  f  >r  yr.irs  m  nbtmn  ;^iiiJ, 
and  we  look  with  more  or  It-ss  ri'vcrcticc  ou  the  man  who 
hull's  in  hi";  'Uuiiy  and  loses  society  in  which  he  delights 
that  he  may  bring  out  ot  darknt:5.s  what  truth  he  can  find. 

All  these  men  benefit  as  a  rule  by  their  labours  ; 
they  have  a  reward  independent  of  their  discoveries:  btit 
the  world  cares  little  for  their  work,  although  ,-iccompanted 
by  A  delight  in  nature,  or  in  invigorating  bodily  exercise, 
or  in  mental  feats,  compared  with  the  great  gross  result 
itself.  The  gold  appears  and  ckcnUucs;  it  it  n  part  of 
the  world's  stores  passing  to  this  man  and  Icavtne  that 
one  like  the  air  ii'?clf,  and  the  long  years  of  study  are 
summctl  up  iu  a  few  lines  in  a  penny  newspaper.  The 
•:;old  b-.iys  bread  without  tht-  knowlcdia-  of  di:';;ing  and 
ftf.impir^',  and  the  once  abstruse  ciiscovcp-  betoines  so 
plum  that  we  wonder  why  tin-  '-ludunt  \'  as  ;-o  \on^^  about 
it.  Having  lived  so  manyycars.  did  he  do  m  mnrf  than 
tbnt? 

There  arc,  however,  men  who  seem  to  think  that  the 
knowledge  of  the  amal^iamation  process  ought  to  come 
befofe  tlw  knowledge  of  the  shilling's  value,  and  are  un- 
willlas  that  a  boy  should  leant  a  lai^age  without  passing 
through  the  same  process  of  thotight  passed  by  the  nation 
which  spoke  it,  forgetting  the  centones  of  its  life  and  its 
millions  of  livin;:;  bc;n  ;s  who  modified  the  speech,  and 
the  few  lij.rii  vcars  v.  hit  h  the  boy  has  in  order  to  attain  the 
s.imc  end.  j5iit  time  teaches  firmly,  and  throws  difticultics 
aside  by  making  them  impossible  :  so  we  cease  to  enquire 
if  tlie  f^oM  came  from  Opliir  ii^  Sf.ilon/on  s  >1; ips  or  from 
New  iiealand  by  the  overland  route,  aad  wc  karti  to  speak 
onr  mother  tongue  little  thinking  of  the  terrible  his.ury 
of  man  during  the  time  of  its  formation.  No  student 
could  go  over  the  history  of  a  piece  of  gold  if  it  were  in 

Ebtinest  laaguage«  so  long  would  it  be ;  or  if  he  could  read 
>ng  enough  be  would  be  little  endowed  with  feeling  if  he 
could  endure  it.  If  we  saw  before  os  all  the  feelings 
exercised  in  forming  some  of  our  words  we  should  be 
obliged  to  u-ic  but  few.  the  painof  learning  would  be  so  great. 

Knowledge  is  real,  even  if  the  weary  head  that  first  saw 
it  lay  down  in  despair  oti  account  of  iinrew.irdcd  labour  ; 
and  gold  is  real  if  the  mint?  is  lust  for  ever  to  mankind. 
Who  knows  the  ori<;in  of  bread-making  or  of  pot-boiling, 
or  of  the  commonest  ntodeti  of  agriculture  ?  We  try  to 
form  their  history,  and  move  cautiously  back  towards  its 
beginning,  but  we  soon  become  as  thoroughly  lost  as 
when  we  think  of  the  beginning  of  time  or  of  space.  The 
nacfial  arts  are  conditions  under  which  we  of  this  genera- 
tion have  aftpesied.  We  heard  lately  of  n  mining 
company  in  Spun  which  began  operations  in  gionnd 
covered  with  dfbrit  of  pteviovf  mining  and  smelting 


operations  to  an  extent  greater  than  we  can  show  in  any 
part  of  this  cmintrv.  The  old  workings  arc  said  to  be 
very  cxt«  n  i  .  c',  .in  1  pumping  Archimedean  screws  are  still 
in  situ  with  statuettes  at  cross  roads,  forming  little  chapels 
underground.  \V  c  should  like  to  hear  more  of  these 
works  and  have  the  whole  authenticated,  hut  the  heaps 
show  already  the  amotiM  itf  labotur.  and  we  sec  readily 
why  so  many  vessels  went  to  the  west  and  why  the  apples 
themselves  became  to  the  ancients  golden  in  such  a  fand 
of  wealth.  The  world  allo\ved  the  whole  to  go  to  wreck, 
and  believed  the  |>eople  to  be  fabulous  although  the  golden 
apples  'vrre  there  in  abund.^nce.  The  one  was  turned 
alnuDst  out  of  tradition,  the  other  v,c  have  multiplied  to 
commonness,  as  oranges.  The  great  world  takes  what  it 
ph  ase>  of  the  works  of  men.  Generations  labour  for 
centuries  lo  elucidate  ii  truth,  and  the  :irr,r  comes  when 
it  appears  so  clear  as  to  be  taught  in  a  few  minutes. 
The  human  race,  with  a  certain  m.tjesty  which  we  may 
fairly  call  divine,  treats  equally  the  results  of  a  thousand 
years  and  of  one  day. 

When  pbiloaopbera  think  and  scientific  men  make 
experiroenta,  obserratioiit,  and  calculations,  their  work 
receives  admiration  as  occasion  requires,  but  the 
nnme  h  most  frtjquently  forgotten  or  negleded.    He  is 

h!:;hlv  honrnired  indeed  who  fills  up  a  whule  line  in  an 
enc'.'cK,:ptt;tli,i.  It  i.i  true  that  occasionally  some  wntvr 
aur.iLts  the  attention  of  the  public  to  .in  mdivi  dual,  bolrbn;; 
hitn  up  to  the  wondering  world,  and  turning  b.ini  round  on 
all  sides  in  a  tr;.n  parent  biographical  c  as  -.  an  intelledtnal 
translation  of  the  method  by  which  we  examine  bees  at 
work  in  their  glazed  hiveSi  astonished  at  the  origin  of 
their  thoughts  and  the  constancy  and  accuracy  of  their 
labour. 

Sometimes  we  think  it  a  pity  that  so  many  noUe  thinkera 
should  be  forgotten,  but  greatness  Is  comparative.  Even 
if  our  later  ideas  on  the  progress  of  man  be  incotreft,  it  in 
hard  to  imaj^ne  the  number  of  men  who  must  have  given 

their  minds  to  the  improvement  and  cultivation  of  corn. 
We  cannot  count  up  the  number  that  we  have  seen  with 
our  o^^"n  eyes  of  ploughmen  plodding  homeward,  partici- 
pating in  some  experiment  where  success  had  been  trained 
or  was  expedled.  .\>  a  sovereign  of  old  who  ;,a'.v  the 
people  dig  as  one,  x\hjli.i  he  also  was  one,  and  the  more 
important,  so  tradition  throws  these  endless  agriculturists 
into  a  word  and  gives  the  honour  of  the  discoverv-  of  com 
to  Ceres.  We  can  afford  under  this  word  to  give  them 
a  little  amusing  attention  for  a  few  hours  of  school  days, 
feeling  ourselves  as  superior  to  them  all  as  a  living  dog  to 
whole  ages  of  dead  lions ;  and  why  should  we  treat  thcnt 
differently?  We  habitually  view  even  greatworlds,  suns, 
and  systems,  as  objctls  so  extremely  trifling  that  numbers 
of  them  arc  required  to  give  a  slight  whiteness  to  the  sky, 
not  visible  except  when  the  sun  is  absent.  ?()  trifling  is 
the  amount.  We  have  a  ri^ht  to  treat  them  all  as  com- 
parati<.tdy  urir.ip'Tt.int,  e-.avily  .111  n  child  has  a  right  to 
trnt  lis  nurse  with  more  attention  than  any,  however 
exalt -1,  person  that  may  claim  its  favour  ;  an  undeniable 
right  derived  from  our  inherent  weakness  and  littleness. 
Everything  in  this  bttSy  World  must  take  its  place  accord- 
ing to  its  value  to  us ;  we  are  the  living  dogi< 

With  the  same  absence  of  remorse  we  cut  down  dis- 
coveriea,  taking  from  loo^  memoin  a  few  figures,  and 
throwing  the  rest  into  a  hind  of  waste  library,  which  we 
keep  out  of  resped  for  the  workmen,  but  which  v.  e  ncv.  r 
read.  The  great  world  cares  not  even  to  keep  th..t,  bui 
burns  it  virtually  as  it  has  often  burnt  the  accumulations 
rc.iUy.  1  o  the  world  the  great  life  of  an  old  philosopher 
becomes  a  fable.  Whom  shall  we  pick  out  ?  say  Pytha 
r;ora«  ;  he  is  simply,  to  most  w  ho  have  heard  of  him,  the  dis- 
er)\  erer  of  a  geometrical  problem  now  well  known.  He 
thanked  the  gods  for  it  by  a  sacrifice  ;  some  of  us  learn  it,  and 
few  remember  it.  The  world  h;>s  left  but  sniall  scraps 
of  curious  and  interesting  things  regardin|^  all  the 
great  men  of  Greece,  but  nevertheless  this  is  one 
of  the  most  complete  iUttstzations  of  the  diminished 
influence  of  the  great,  and  of  the  manner  in  which  thctr 

Digitized  by  Google 


Popular  Science, 


a64  

roost  .mportant  ideas  dwiiullf.    Even  that  tittle  is  no\? 
made  into  abstracts.    It  wat.  a  wonderful  tinnr;  i  )  discover 
the  satellites  of  Jupiter,  but  we  now  l  i  i.;  at  them  with 
opera  glasses,  and  there  are  even  men  wiio  say  that  they 
Bee  them  with  the  unaided  eye.    When  Glauber  made  his 
set  mir^ibile,  Anding  it  of  wonderful  power  in  the  vegetable 
kingdom, in  medicine,  and,  indeed,  '*  tu  all  men  of  whatso- 
ever State  or  condition,"  he  little  thought  o(  the  hundreds 
«f  thoutsnds  oftons  to  be  made  yearly,  not  for  direfi  use,  i 
but  nmply  at  a  atag»  on  t|ie  way  to  the  nuuivfafture  of  a  ' 
much  more  tmportant  tttbstance,  soup.     We  mu«t  not 
brin^  instances  here  when  every  encyclopcedta  is  a  proof 
ot  thuu&.uids,  but  we  may  recall  to  mind  that  sometimes 
the  works  of  a  man,  after  diminishing;  in  magnitude  to  our 
own  eyes,  cease  to  appear  altogether  as  discoveries,  but  | 
become  as  simple  truisms  known  to  all  men,  and  not  tu  | 
be  claimed  by  any  but  quacks  or  .tdventurcrs.      By  a  late  ■ 
treatment  of  Dacon"s  life  the  in  J.icti.o  philosophy  slips  ' 
from  him  etiiircly  and  fri>m  every  other  man  also  regarded  as 
a  founder.    We  still  keep  our  respetft  for  Bacon,  but  the 
world  cares  little  which  view  is  true,  and  probably  believes 
after  all  that  it  would  have  reasoned  quite  as  well  if  it  had 
bad  no  such  training.     Schools  of  philosophy,  great  for 
centuries,  leave  no  trace  to  be  seen,  unless  yoo  examine 

the  Jvbris  with  a  microscope.  A  few  students  do  this  and 
keep  up  the  knowledge,  but  it  gradually  diminishes  in 
their  eyes,  am!  tiu.-v  at  l.ist  i  <ll.j'.v  ti.e  c\.iiii)ile  uf  the 
multitude  wisivh  t.iies  little  fui  iin  ,  ihni^j  tliat  lui  no 
rapidly  available  K'j  'J  in  ^t.  They  think  as  t;ie  iinn'j 
fadurcr  did  when  an  .analysis  was  brought  to  him  contam- 
ing,  among  other  items,  a  trace  of  sulphur.  Trace  i  what 
is  the  use  of  a  trace  in  a  man's  business  ? 

As  we  see  great  things  diminish  intotridesor  vagueness, 
so  scientific  discoveries,  however  much  they  seem  for  a 
while  toiill  the  minds  of  thinkinii  meni  float  lightly  over 
the  world;  in  other  words,  the^  become  popular,  and  take 
their  place  at  the  fiie*side  beside  the  interesting  fairy  tale 
and  the  still  more  interesting  bread  and  butter.  In  a 
certain  city  of  no  small  fame,  in  1848.  the  people  de- 
tt.-niiiied  on  .1  revolution.  They  met  after  breakfast  an] 
RtDrncd  ntuch,  but  dinner  time  came  before  they  cnuld 
get  their  work  done  and  tliey  went  home,  orcimrsc  they 
must  dini*.  After  dinner  they  required  rest  and  a  jupc 
and  could  tio!.  be  coUciied.  and  srj  the  opportunity  was 
gone.  Every  event  and  idea  interesting  to  man  is  reduced 
to  the  level  of  his  habitSi  understanding,  and  capacity.  It 
is  made  popular. 

The  machinery  of  discovery — that  is,  the  workin«  of  the 
mind  which  discovers,  is  set  aside,  and  the  cream  of 
everything  is  taken  so  far  as  it  can  be  understood  and 
fitted  to  man's  present  wanu.  Do  not  let  tts  anpnoM 
that  popular  knowledge  is  merely  a  little  of  the  feast 
valuable;  the  people  seize  on  the  highest,  and.  for  general 
purposes,  best,  and  let  scientific  men  blame  themselves 
iri  most  c.ises  if  their  work  is  not  knivA  n  to  the  fiuijlic. 
Tliearnunnt  of  scienti5c  woiic  dune  in  Lurope  is  beyond 
the  ken  of  .ins  man.  Kvcn  prfifoutid  scientific  men  arc 
obliged  to  pick  out  the  best  in  a  popular  way  ;  the  word 
popular  having  a  meaning  differing  according  to  the  man. 
Scientific  journals  exist  professedly  to  abstra^  the  best, 
and  reviews  and  newspapers  extrad  again  and  make 
dear;  that  which  bears  explanation  without  long  study 
becomes  popular.  No  magnitude  repels  the  public ; 
vastnesa  is  always  attraAive,  but  complicated  studies 
require  time,  and  these  never  can  become  popular  whether 
small  or  great  in  value.  The  people  seize  the  best  they 
c.tn  use.  and  this  is  popular  science.  We  read  a  book  of 
lonj;  rc-a'^oninj;,  .ind  forget  all  but  a  few  sentences  as  wr 
think,  but  pov.cr  remains.  Popular  scirnce  t.ikcs  these  few 
sentences.  It  says.  We  take  the  kernel  and  leave  you  the 
shell;  we  burn  the  coal,  yoti  go  down  theptt ;  we  eat,  you  sow. 

This  popular  science  rules  US,  and,  to  a  great  extent,  must 
always  guide  us.  When  public  bodies  discuss  affairs  which 
require  kn(r.\  ledge  of  nature,  how  seldom  do  the^  seek  aid 
of  scientific  men  ?   They  settle  by  popular  scieace.  If, 
"'^'kowever,  thi^  are  opposed,  th^  seek  scicntiiic  men  to 
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prove  th'.;m  correft,  not  tn  teach  them.    This  brin- 
to  tne  actual  difference  bclweeh  popular  science  uiu 
science  prOpctly  so  called.    No.v  this  may  be  viewed  in 
many  ways,  but  we  shall  take  only  such  as  serves  for 
present  purposes.      In   a  stagn.^nt   stale    popular  and 
profound  science  would  give  the  same   opinion.  The 
advantage  of  the  latter  would  be  in  its  power  to  give  a 
better  reason,  the  true  place  of  a  fa^  would  be  better 
known  to  it  in  its  relation  to  other  fa^s,  but  in  aaad* 
vancing  age  the  thorough  scientific  man  has  a  still  grestcr 
advantage.    He  has  followed  the  scieace  from  the  ocgm. 
ning  through  a  long  line  of  learning,  and  he  knows  tneie- 
fore  in  what  direAion  it  is  leading.    He  knows  that  there 
are  dangers  on  one  side,  uncertainties  on  another,  and 
almost  absolute  certainty  on  a  third.    He  sees  to  a  certain 
extent  ;n  advance.    Do  not  suppose  that  because  we  hive 
looked  with  favour  at  the  i;reat  position  ol  popular  scitncc 
that  we  are    inclined  to  speak  slightingly   of  the  true 
Student.    If  we  did  so  how  foolish  we  should  be!    If  th; 
united  worlds  in  Ae  heavens  sink  down  to  a  brightnc^ 
so  small  as  to  be  compared  to  inferior  milk,  it  is  not  that 
we  may  despise,  but  it  is  rather  that  we  may  wonder  mure 
at  the'inconceivaUe  distances  that  have  produced  such 
awful  results.    Nor  does  the  world  think  of  giving  up 
its  minoter  science,  but  clings  more  and  mote  to  it,  as  » 
must  find  students  again  and  again  to  go  over  the  founds- 
tiuns  iif  knowlcdj^e  and  keep   up  the  building  which  hai. 
Uiilortiinatelv,  in  many  pojijlsi,  becu  raised  in  the  presence 
of  a  too  sin.tll  number  of  witnesses. 

The  popular  mind  knows  everything  in  a  way.  No 
calculations  trouble  its  serenity,  no  liard  experiments,  no 
long  laborious  readings,  no  weary  attempts  to  make  clear 
in  words  that  which  has  rejoiced  the  heart  and  elevated 
the  mind.  It  knows  all  sciences  and  arts,  and  really 
knows  them  wonderfully  well.  But  who  will  trust  it  to  do 
anything  whatever  requiring  exa^  knowledftt.  Ifwegaveit 
a  ship  to  build,  could  it  pick  out  good  vrood  or  make  good 
iron  t  There  are  but  few  that  can  do  the  tatter,  even  with 
the  aid  of  our  best  metallurgical  treatises.  Could  the 
popular  fiiitit!  put  the  wood  or  iron  in  a  proper  ^hapc' 
Could  It  riic  the  ship  ?  Could  it  supply  it  with  good 
engines?  Could  it  even  fit  up  the  household  part  with 
comfort?  We  think  that  there  is  no  part  whatever,  frnro 
thr  hii^hest  pennant  to  the  keel,  that  we  could  trust  to  the 
pop. liar  mind,  even  with  all  the  grandeur  with  which  wc 
ar<;  inclined  to  believe  it  to  be  endowed.  There  is, 
probably,  in  every  department  one  man  only  who  does 
everything  best ,  and,  moreover,  there  it  Mother  mimriio 
has  a  better  idea  of  improvements  than  any  other  msa. 
In  bnilding  a  ship  for  a  long  voyage  to  bear  costly  bales 
about  the  world,  we  sorely  would  desire  the  best  of  idl 
these  men  to  do  the  work. 

In  an  advancini;  age  there  are  always  new  points 
arismr;.  as  there  are  new  undertakings.  The  whole 
woriii  has  Iii-cDtne  one  f;re,it  laboratory  for  experiments 
of  \ariir.is  kinds.  We  desire  to  communicate  with  our 
countrymen  inure  rapidlv  than  hy  post.  Fopvilar  science 
fails,  but  investigation  obtains  a  method.  This  method 
soon  becomes  popular,  and  thousands  of  men  know  it 
quite  well.  We  desire,  however,  to  communicate  with 
America;  popular  science  fails,  and  invcsti|;ation  agaia 
comes,  and  ^r  W.  Thomson  maket  Us  eeaaittve  sbiaiiv 
needles- 
Popular  science  is  of  no  value  in  such  esses;  it  stands 
aghast  for  a  little,  bat  it  soon  seems  to  know  all  about  it 
Popular  science  has,  perhaps,  better  than  real  science,  ap- 
preciated the  practical  value  of  tiiat  which  it  has  adopted, 
but  it  is  little  able  to  guide  civilisation  rushing  onwards  into 
an  unknown  future,  so  we  must  be  extremely  careful  not  to 
allow  the  reins  to  get  into  her  h.mds.  In  such  a  rapid 
express  train  as  ours  it  is  needful  that  there  should  be  men 
carefully  to  examine  every  inch  of  the  line,  and  that  drivers, 
stokers,  and  guards  should  be  multiplied  rather  tbaa 
diminished.  They  must  work*  Mid  their  work  may  bevety 
small  in  quantity  if  only  compeaMMioa  be  made  by  t* 
intrinsic  cxeelleno^ 
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Specirum  Observaihns  on  the  Sun, 


SPECTRUM  OBSERVATIONS  ON  THh  SUN. 


Thk  Rev.  Father  Secchi  has  forwarded  the  following;  com- 
munication to  the  French  Academy  of  Sciences  : — 

*'  The  important  diicoveiy  of  M.  Janssen,  on  the  pussi- 
bilt^  of  seeini;  the  lumiiKms  rays  of  the  protuberances  in 
ftttt  sunshine  ny  means  of  the  sptdroscope,  induced  me  to 
make  some  resc.irches  on  this  interesting  subjei.1 ;  and 
although  a  great  part  ot'\v  hat  I  h.ive  seen  may  become 
useless  when  we  hear  details  from  M.  Janssen  iiimvtlf,  ;:s 
I  may  have  made  some  new  observations  I  take  llie  lLb<?i:v 
of  presenting  these  restilts  to  the  Acatle:i\v. 

*•  The  speiflroscope  that  I  employed  is  formed  of  two 
excellent  prisms  of  very  dispersive  heavy  flint,  and  sufli- 
ciently  perfeA  not  only  to  double  the  ray  o  sufificiently  to 
caaUe  toe  distaoce  between  its  components  to  be  measured, 
but  even  to  separate  the  very  fine  rays  which  are  near 
Bt  towards  A.  The  aperture  of  the  large  objed  glass  of 
Mers  was  reduced  to  8  centimetres,  so  as  to  prevent  the 
heat  injurin};  the  apparatus  ;  the  opening  of  the  slit  was 
as  small  possible. 

"  As  .S.00I1  as  the  app.iratus  was  directed  to  the  sun,  in 
such  a  manner  that  tlie  edj^e  of  the  solar  image  fell  on  the 
slit,  I  saw  the  rays  c  and  F  reversed — that  i^  to  say, 
luminous  in  one  portion  of  their  length  across  the  speaium. 

**  To  examine  in  n  nore  accurate  manner  the  circum- 
stances of  these  phenomeiia,  I  dIreAedtfae  slit  alternately 

parallel  and  peq>endicular  to  the  edge.  I  then  remarked 
that  there  was  a  reversal  of  the  rav  c  very  near  the  edge, 
round  the  entire  disc  of  the  sun  ;  l).it  when  the  slit  was 
perpendicular,  the  luminous  line  was  from  ten  to  tifteen 
seconds  at  most  in  length,  except  in  the  neighbourhood  of 
the  zones  of  spots  and  facula,  where  it  was  alwavs  four 
limes  as  lon^.  .Many  poir.ts  were  observed  w  here  this  Iit;e 
appeared  separated  from  the  edge  ;  these  points  corrcs pi  jhlI, 
doubtless,  as  M.  Janssen  has  observed,  to  isolated  clouds. 
If  the  slit  is  placed  parallel  to  the  tangent  of  the  edge,  a 
brilliant  line  is  seen  in  all  parts  which  traverses  the  whole 
length  of  the  spcdmim,  and  which  sometimes  divides  before 
nmving  at  the  edge  of  the  sun  in  this  manner :  Mm  ■n  n  ; 
oncoming  nearer  the  edge  the  line  becomes  continuous: 

  .    This  observation  prov-cs  that  the  rose 

colouiec!  ^;,iseous  envelope  is  conttnuolISi  butVCiy  irregular 
in  its  outline,  .is  sliown  by  eclipses. 

■'  The  rav  which  appears  easiest  reversed  is  ll'.e  lay  c  ; 
it  dominates  iluou^hout.  The  ray  v  is  also  revei.scd,  but 
always  shorter  and  more  feeble,  as  Mr.  Lockyer  has 
remarked.  But  what  has  not.  I  believe,  been  remarked 
before  is,  that  near  the  edge  of  the  sun,  even  where  the 
ray  c  does  not  become  brilliant,  the  black  line  disappears 
and  the  speArum  becomes  uniform.  This  is  not  an  efle^ 
of  contrast,  but  a  real  phenomenon  due  to  the  reversal 
being  only  partial.  The  same  thing  is  observed  in  the  ray 
t  and  many  other  rays. 

"  Another  curious  fatft  Is  that  the  lununous  lines  become 
very  vivid  and  brilliant  in  ceiiain  re;;i()ns.  1  lie  most 
feniarkable  are — A  line  in  liic  ted  in  tt)nt;Kt  with  Uie  ray 
li,  un  the  side  of  c  ;  another  at  a  little  distance  ^tum  n,  at 
about  l  i  the  width  of  this  ray  on  the  side  uf  the  violet ; 
another  in  the  green,  between  the  two  wide  rays  of  mag- 
nesium ;  finally,  many  others  among  the  rays  of  iron. 

**  This  augmentation  of  brilliancy  does  not  appear  to  be 
due  to  reversal,  for  even  with  a  spectroscope  of  seven 
prisms  I  have  not  seen  in  any  of  these  regions  a  black 
line  as  lari;e  as  tlie  correspondin:;  luminous  ray.  This 
cannot  all  be  explained  by  the  elVtck  of  contrast,  although, 
indeed,  this  explanation  is  prcibable  in  the  case  of  thegreen. 
for  there  a  threat  number  of  the  fine  rays  disappear  near 
the  edge,  l  urther  researches  are  therefore  necessary,  and 
there  probably  may  be  another  explanation  different  from 
that  which  is  usnuly  adopted  at  present. 

By  employing  a  speAroscope  formed  of  a  single  veiy 
dispenive  prism  by  Merz  (with  which  alone  all  KirchhoCTs 
linen  m$f  be  seen),  I  have  stiU  Men  revened  the  third 
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line  of  hydrogen,  H  y,  in  the  violet  The  black  lines 
undergo  a  sensible  weakening  in  this  region  near  the  edge. 
It  would  be  premature  to  advance  .1  theory,  but  this 
partial  reversal  may  easily  explain  the  phenomenon 
observed  by  M.  Rziha,  the  a'^trononier  of  the  Austrian  Hx- 
pedition,  who  saw  that  tlic  corona  gave  a  continuous 
spcArum  without  lines  durmg  the  eclipse  tV.  Astr.  nach. 
No.  1716). 

"  1 1  m  ay  be  i  n  tcre  St  i  ng  to  remark  that  among  the  I  u  m  i  nous 
lines  observed  by  us  arc  found  rays  near  to  B  and  d  which 
do  not  belong  to  hydrogen,  and  which  were  seen  luminous 
by  M.  Rayet.  Doubtless  this  astronomer,  owing  to  the 
feeble  power  of  his  instrument,  conld  not  notice  the  small 
space  which  separates  them  from  Frafinhofer's  black  line. 

"  TIius  the  discoverv  of  M.  Jai'.ss  Ml  enah'es  i:s  to  .ippre 
ciate  new  faas,  which  vvill  throw  much  light  on  many 
points  which  are  still  doubtful  connedled  with  this  speC' 
trum  theory  of  the  Kun." 


ON  THE  VOLUMETRIC  ESTIMATION  OF 
COMMERCIAL  IODINE. 

By  M.  .XIJOLPHE  liOBIERRE, 
DinAor  of  the  Efotc  Siupexieuie      Scienecsat  Nastc*. 

In  the  month  of  Ma^  last  a  manufaAurer  consulted  me 

concerning  expeditious  methods  of  estimating  iodine. 

Those  generally  adopted,  and  consisting  of  the  employ- 
ment of  sulphuious  acid  or  hyposulphite  of  soda,  yield 
excellent  results  in  clever  .md  experienced  hands,  but  the 
normal  liquidi,  whose  use  is  necessary,  varj'  under  the 
influence  of  atniosplienc  oxygen.  The  raii'tp  of  these 
variations  has  been  studied  by  Biinsen,  who  further 
demonstrates  thai  the  estimation  of  iodine  by  sulphurous 
.'icid  and  starch  is  possible  with  dilute  liquids  only; 
because  if,  on  the  one  hand,  the  center,  sulphurous  acId, 
and  iodine,  may  in  certain  cases  furnish  sulphuric  and 
iodhydric  acids— on  the  other  hand,  and  in  more  eoncen* 
trated  liquids,  the  sulphuric  and  iodhydric  acids  will  yield 
iodine  and  sulphurous  acid. 

The  rapid  change  in  the  standard  of  sulphurous  acid, 
the  ncccs:  itv  of  workin;^  nnlv  r.pcn  lirpiids  ol'a  lixed  di'v;rce 
of  cunctnltaiiun,  .ind  the  ininulk;  precautioub  to  be  t.iken 
in  order  to  obviate  these  inconveniences,  made  me  deier- 
niine,  in  the  first  instance,  on  rejriling  this  method,  winch, 
although  suit.ilde  ';  i  a  1 .1  l:o: .itory,  may  bc  advantageously 
supplanted  by  other  processes  in  a  manufa<ftory.  Amc^ng 
the  ingenious  methods  for  estimating  iodine  described 
by  Stteng,  there  is  one  in  which  protocbloride  of 
tin  is  employed  as  a  reducing  agent— this  I  do  not 
recommend  on  account  of  the  easy  alteration  of  the 
reagent ;  but  Mohr's  method,  based  upon  the  use  of 
arsenite  of  soda  with  excess  of  alkali,  appeared  so 
advantageous,  as  regarded  certainty  and  rapidity,  that  I 
immediately  began  to  consider  lunv  to  render  its  execu- 
tion as  simple  9.^  possible.  Mohr  advises  that  the  iodine 
to  be  Lsiiniitcd  should  be  pounded  in  a  normal  solution 
of  arsenite  of  ^oda,  .iddinf»  a  small  quantity  of  starch; 
when  the  whole  of  the  iodine  is  combined,  the  liauid 
will  be  colourless,  and  if  a  normal  solution  of  ioaine 
be  then  added,  the  desired  standard  will  be  obtained  by  n 
relation  previously  established  between  the  anenioui 
liquid  and  the  iodic  solution.  In  the  hands  of  an 
experienced  chemist  this  method  is  perfeft,  but  it  neeesai* 
tates  the  use  of  starch,  whose  transformation  into  blue 
iodide  is  not  so  instantaneous  as  fo  preclude  the 
possibility  of  many  errors  being  committed  by  a  mar.u- 
faiflurcr. 

I  succeeded  in  rapidly  effedling  the  direct  estimation  of 
iodine  in  the  following  manner: — 

I  substituted  for  the  starch  readton  the  tntenie  red 
colour  jrielded  by  the  aAion  of  free  iodine  npim  benzine, 
and  wbtch  was  pointed  out  by  M.  Moride  in  1853. 


Digitized  by  Google 


266  Chemical  Reactions 


Numerous  comparative  experiments  made  by  means 
of  benzine  and  chloroform  have  clearly  proved  to  me 
that  the  first  of  the&e  liquids,  from  its  feeble  density,  and  the 
colour  iodine  cammunicates  to  it,  is  very  piefcraDle  to  the 
other. 

Arsenite  of  soda,  rendered  strongly  alkaline  by  a  soltt* 

tian  of  bicarbonate  of  soda,  receives  an  addition  of  ben- 
zine. If  into  this  is  then  poured  a  solution  of  iodide  of 
potassium  contiiinin^  definite  q?:antit; i,  >  of  j.  !inc.  it  will 
lit:  seen  that,  if  tliese  quantities  vary  m  the  ioilowini;  pro- 
p(i7'.u)r,s  — I  to  \,  I  to  J,  I  to  },  I  to  i — there  must 
iiave  been  used,  in  order  to  impart  a  red  colour  to 
the  bcn/iiic,  the  followin)^  divisions  of  iodic  solution  : — 
7'50°.  15  T5  •  23"45  .  i^S^,  40  20  ;  quantities  v.hich  are 
sensibly  between  those  of  S  to  16,  to  24,  to  32,  to  40  (i  ). 
This  experiment  takes  onlv  a  short  time,  and  yields,  in 
addition  to  the  roseate  tiii^ic  of  the  benzine,  another 
significant  charaderistic — viz.,  the  slightly  yellowish  shade 
of  the  aqueotis  liquid.  Here  U  the  method  of  opera- 
tion : — 

^eparaHan  of  fht  Rtagtnts- — Make  a  concentrated 
solution  of  iodi.f'j  I) potassium,  which  should  remain  un- 
chauf.ed  for  a.  niLiui  series  of  experiments:  this  is  to 
receive  the  iodine  'Ah;i!i  3  to  be  tested  (2).  The  normal 
liquid  arsenite  of  so-da  is  oht.iiincd  by  combining  f;rs. 
of  arsenious  acid  with  14- rrs.  of  cr)'stallised  carbonate 
of  soda,  and  diluting  the  aqueous  liquid  to  r  litre.  This 
solution  will  decolourise  an  iodised  liquid  containing 
12*688  of  -.liilim-   per   litre ;   admitting  that  the 

anenious  liquid  m  iy  not  have  this  reducing  pOWer,  the 
teat  will  be  none  the  lesa  exaA,  as  at  the  moment  of 
dfeAiog  it  the  relation  of  a  given  weight  of  ptuc  iodine  to 
the  acaeajte  will  be  determined. 

A  somewhat  concentrated  solution  of  bicarbonate  of 
soda  must  now  be  prepared,  to  be  u  -cJ      w  ill  be  shown. 

Performance  of  the  Attiilysti.  1  lie  analysis  is  best 
effected  in  n  Ktnall  stoppered  flas](,  such  as  is  generally 
used  for  hydromctric  tests.  Into  this  are  put  10  c.c.  of 
arsenite  of  soda,  to  which  must  be  added  5  c.c.  of  alka- 
line bicarbonate  solution  ;  the  whole  then  receives  a 
further  addition  of  aboat  4  C.C.  of  perfeftly  colourleaa 
benzine. 

A  given  quantity  of  pure  iodine  is  weighed  between  two 
watch  slasses ;  dissolve  this  in  the  concentrated  solution 
of  iodiae  of  potassium  prepared  beforehand,  and  which  must 
iw  the  same  to  be  need  for  all  the  various  estimations 
which  may  be  made;  fill  vrith  this  coloured  liquid  a  phial 
containing  100  c.c.  shabc  it,  and  pourthe  contents  into  a 
f^raduated  burette. 

On  allowing  the  iodised  solution  to  fall  into  the 
arsenite  drop  by  drop,  and  stirring  it  quickly,  the  brown 
colour  will  b("  Ut  Juiippc.u  in'.t.inuncousiy ;  but 

scarcely  will  the  arsenite  have  been  transformed  when 
traces  of  free  iodine  will  produce  a  double  phenomenon  ; 
in  the  first  place  the  benzine  will  turn  red ;  secondly,  the 
aqueous  liquid,  whicb  was  perfeAly  ccdowlees  at  the 
beginning  of  the  operation,  aasumea  a  very  aensible 
yeuowisb  tinge;  the  significant  dnnAer  of  thlaia  the 
more  snrpriaing  when  cimiea  to  compute  the  very 
small  <]uaattty  of  metalloid  mliich  cauxes  it.  Tt  wilt  now 
be  easily  understood  that  a  second  experiment  mncx  -jpon 
the  iodine  to  be  estimated,  the  same  weight  usci!, 
will  instantly  show  the  desired  strength,  since  tht-  volume 
of  solution  requisite  to  destroy  the  alkaline  arscmtc  is  in 
inverse  proportion  to  the  quantity  of  real  iodine  to  be 
determined. 

Finally,  this  method  is  simple,  quick,  and  based  upon 
known  rea^ions,  whose  sensibility  has  been  already  proved 
by  ezperieDCe  ;  la  is  therefore  eminently  adapted  for  the 
oae  of  manu&ftttvets  in  the  estimation  of  commercial 
iodine  more  or  test  p}Mn.—MonitatrSeitutifquc. 

Noras  OH  THE  FOREOOINB. 

(i).  I  oadit  to  state  that  it  hat  already  been  proposed  to 
nibstltute  lor  the  use  of  starch  .in  volumetric  experiments 
the  odJouiing  or  discolotuiag  of  nilpbide  of  carbon  and 


Produced  by  Light. 


of  iodised  chloroform  {Duprc,  Annales  de  Chimit  d  it 
Phanuncie,  t.  xciv.,  p.  365).  M.  Dupre's  method,  howevef, 
in  no  way  resembles  mine  :  it  is  extremely  sensitive, 
but  necessitates  the  employment  of  a  solution  of  chlo- 
rine, while,  on  the  other  hand,  the  indication  of  the 
end  of  the  operation  is  a  discolouration.  Lastly,  tbe 
Journal  de  Mtiktn* it  VOuest  of  theitat of  Atinst,  iMS, 
contains  .i  notice  of  a  process  by  M.  Bertirt,  which  coniliti 
in  d-ssdlvinj;  the  iodine  lo  be  estimntcJ  in  bcnrine,  aitd 
adJiiu;  ;ir>eiute  of  soda  until  dtcolourisation  ensues.  One 
grtnt  ;ii!vantage,  in  my  npinion,  of  the  process 
by  colouring,  is  that  the  nior-t  delicate  «;haflf';  arc  per- 
ceptible, and  tli.it  t!ie  tint  obtrxincd,  morr  nr  less  <Mir, 
will  reveal  the  presence  of  sulphur  in  the  iodine. 

(2).  I  should  have  enquired  whether  an  alcoholic  solu- 
tion mi^ht  T  't  h.'  substituted  for  that  efieded  by  means  of 
iodide  of  pc  t  is  iiini,  but  I  found  it  Reccesaiy  to  relinquish 
such  a  substitution.  In  tiUs  case  part  of  the  free  iodine 
remains  in  the  akobol,  which  It  renders  yellow,  to  die 
detriment  of  the  colouring  of  the  benzine.  This  may  ke 
ascertained  by  adding  to  the  alcohol  a  small  quantity  of 
benzine  coloured  red  by  iodine:  fl-.i_-  rrjd  colour  \\'ill  immc 

I  diately  diminish  until  the  alcohol  assumes  a  settled  tinge 

'  of  yellow. 


ON  A  xsw  suns  OF 

CHEMICAL  REACTIONS  PRODUCED  BY  LIGHT.* 

By  JOHN  TYNI^ALT..  LL.D..  r.It.S,  ttk 

I  ASK  permission  of  the  Royal  iJociety  to  draw  the  atles- 
tion  of  dwBBlm  to  a  form  or  ractliod  of  catperiatfiDt,  wkkh, 
though  obvious,  is,  I  am  infermed,  unknown,  and  wkidi. 

I  doubt  not,  will  in  their  hands  bccomL'  a  new  experimental 

flower.    It  consists  in  subjeif^int;  the  vapours  uf  volatile 
iquids  to  the  adion  of  ( onci-tnr.ited  sunlight,  Of  tO  the 
concentrated  beam  of  the  cleAric  light. 

Actioti  o/^  the  BUetrit  Light — A  giasatube,  a-8  feet  loo;; 
and  of  2'5  inches  internal  diameter,  frequently  employed 
in  my  researches  on  ndiaot  heat,  was  BupportcJ 
horizontally.  At  one  end  of  it  was  placed  an  elediic 
lamp,  the  height  and  position  of  both  being  so  arranged 
that  the  axis  of  the  glass  tube  and  that  of  the  parallel 
beam  issuing  from  the  lamp  were  coincident.  The  tube  in 
the  firfil  L.tperiniL'iu  ^vas  (closed  by  platCS  of  TOck-aatt,  and 
Bubsequentlv  1>\'  plates  of  glass.  ' 

As  on  forniiT  occasions,  for  the  sake  of  distiodtioo,  t 
will  call  this  tube  the  experimental  tube. 

The  experimental  mlic  u  as  cor.nef-.cd  with  an  air-pump, 
and  also  with  a  series  of  drying  and  other  tubes  used  for 
the  purification  of  the  air. 

A  number  of  test-tubes  (I  suppose  1  have  used  fifty  of 
them  in  all)  were  converted  into  VVoulfe's  flasks.  £sck 
of  them  was  stopped  by  m  cork  through  which  passed  two 
glass  tubes:  one  of  these  tubes  fa)  ended  tmmediatdj 
below  the  cork,  w  hile  the  other  (h)  descended  totheboKom 
of  the  flask,  being  drawn  out  at  its  lower  end  to  an  orifice 
about  0*03  of  .'m  inch  in  diameter.  It  w.ig  IpitDdMCCHMIf 
to  cnat  the  cork  carefully  with  ccrr.cn;. 

'I'l-.i-  little  tl:isk  tluis  forn;ed  was  p.irtially  filled  with  the 
lujuid  whose  \apour  was  to  he  (■xaminc<l  ;  it  was  ihw 
introducud  into  thf  path  ol  the  purified  current  of  air. 

The  experimental  tube  being  exhausted,  and  the  cock 
which  cut  off  the  supply  of  purified  air  being  cautiously 
turned  on,  the  air  entered  the  flask  through  the  tubei,  and 
escaped  by  the  small  orifice  at  the  lower  end  of  b  into 
the  liquid.  Through  this  it  babbled,  loading  itself  vnth 
vapour,  after  which  the  mixed  air  and  vapotir,  passinc 
from  the  flask  by  the  tube  u,  entered  the  expenmeatu 
tube,  where  they  were  subjedcd  to  the  adtion  of  light. 

The  power  of  tlie  elcdric  bcani  to  reveal  the  existence 
of  anything  within  tiic  cxperimentiii  lube,  or  the  imputtties 
of  the  tube  itself,  is  extraordinary.    When  the  expcrimeat 

*  Prom  the  i'MMHfMCX/'J^II^SMMjr,  tie.  iqg^aM 
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is  made  in  t  darkenei)  room,  :\  tube  which  in  ordinary 
dayli|i;ht  appears  absolutely  clean  is  cften  shown  by  the 
present  made  of  i-x.imination  to  be  exceedingly  filthy- 

The  following  arc  .'-nnie  of  the  results  obtained  with  this 
arran^jeiTient  :  — 

Nitrtteof  Antyl  (boiling-pointgi'  to  96°  C.J.— The  vapour 
of  this  liquid  was  in  the  first  instance  permitted  to  enter 
the  experimental  tube  whih-  thu  beam  from  the  eledlric 
lamp  wras  paniog  through  it.  Curious  doads  were 
obMHwd  to  fonn  near  the  place  of  entiy,  which  were 
afterward*  whirled  tbroagb  the  tube. 

Tlie  tobe  Mag  again  exhaoited,  the  nixed  air  and 
vapour  were  allowed  to  enter  it  in  the  dark.  The 
slightly  Convergent  beam  of  the  eleeftric  Iit;ht  was  then 
sent  through  the  tube  from  end  to  end.  I''or  a  moment 
the  tube  was  optically  empty  nothing  whatever  was  seen 
within  it  ;  but  before  a  second  had  elapsed  a  shower  of 
liquid  spherules  was  precipitated  on  the  beam,  thus 
generating  a  cloud  within  the  tube.  This  cloud  became 
denser  as  the  light  continued  to  aft,  afaowlDg  at  aome 
places  a  vivid  iridescence. 

The  beam  of  the  eteAric  lamp  was  now  converged  so  as 
to  Ibim  within  the  tube,  between  ita  end  and  tba  focna, 
aconeof niTVsboatgiadwaloni;.  Tbetabewaacleanaed 
and  again  filled  in  darkness.  When  the  Hght  was  sent 
tbroti^  it,  the  precipitation  upon  the  benm  was  so  rapid 
and  intense  that  the  cone,  which  a  moment  before  was 
invisible,  flashed  suddenly  forth  like  a  solid  iumtnons 
spear. 

The  efTec'l  was  the  same  when  the  air  and  vapour  were 
allowed  to  enter  the  tube  in  difliise  daylight.  The  cloud, 
however,  which  shone  with  such  extiaoroinaty  radiance 
under  the  cleAric  beam,  was  invidble  In  the  oidinaty 
li^  of  the  laboratory. 

The  quantity  of  mixed  air  and  vapour  within  theexperi> 
mental  tube  could  of  ooona  be  wgnlated  at  Measure. 
The  rapidity  of  the  idioii  iimiiilifaed  with  the  attenaa* 
tion  of  the  vapour.  WlNn»  for  examplOi  the  mercurial 
column  associated  with  the  experimental  tube  was 
depressed  only  5  inches,  the  acb'on  was  not  nearly  so 
r.ipid  as  when  the  tube  was  full.  In  such  cases,  howi  ver, 
itwasexceedififijly  interest! n:^  to  observe,  after  some  seconds 
of  waiting,  a  thin  streamer  of  delicate  bluish-whitc  cloud 
slowly^  forminf;  along,  the  aide  of  the  tube,  and  finalfy 
swelling  so  ns  to  iiil  it. 

When  dry  oxygen  was  empfaqfied  to  carry  in  the 
vapour,  the  effeift  waa  the  aame  a*  that  obtained  with 
air. 

VfhCD  diy  faydroscn  was  oaed  u  a  veUele,  the  efled 
was  also  the  fame. 

The  cflbA,  thoefim,  is  not  due  to  any  ioteraAion 
between  the  vapour  of  the  nitrite  and  Its  vehicle. 

This  was  further  demonstrated  by  the  deportment  of 
the  vapour  itself.  When  it  was  permitted  to  enter  the 
experimental  tube  unmixed  with  air  or  any  other  fjas,  the 
effedl  was  sub'tantially  the  same.  Hence  the  seat  of  the 
obser\ed  action  is  the  vapour  itself. 

With  reference  to  the  air  and  the  glass  of  the  experi- 
mentsl  tube,  the  beam  employed  in  these  experiments 
was  perfeAly  cold.  It  had  been  sifted  by  passing  it 
fbcough  a  solution  of  alum,  and  through  the  thick  double- 
convex  lens  of  the  lamp.  When  the  noaifted  beam  of  the 
lamp  was  ennlojred,  the  eKtA  waa  still  the  same ;  the 
obscure  caloritic  tajw  did  not  appu?  to  interiimi  with  tlie 
result. 

I  have  taken  no  means  to  determine  striflly  the 
charader  of  the  a<2ion  hero  described,  my  object  being 
simply  tu  point  out  to  chemists  a  method  of  evperiment 
which  reveals  a  new  and  beautiful  series  of  re.TCtjons;  to 
them  I  leave  the  examination  of  the  products  of  decom- 
position. The  molecule  of  the  nitrite  of  amyl  i.i  shaken 
asunder  by  certain  specific  waves  of  the  el'earic  beam, 
fonatng  nitric  oxide  and  other  produAs,  of  which  the 
nitrate  of  aniTi  Is  probably  one.  The  brown  fumes  of 
aitfotts  add  were  seen  to  mingle  with  the  doud  within  the 


The  nitrate  of  amyl.  being  less  volatile  tlian  the  iiitiite, 
could  not  maintain  itself  in  the  condition  ol  vapour,  but 
would  be  precipitated  in  liquid  q^harulea  along  the  trade 

tjf  the  beam. 

In  the  anterior  portions  of  the  lube  a  fif  ing  a^ion  of 
the  vapour  occurs,  which  diminishes  the  chemical  aftion  in 
the  posterior  portions.  In  some  experiments  the  pre- 
cipitated cloud  only  extended  halfway  down  the  tube. 
When,  under  tbeaecircuiiist.inces,  the  lamp  was  shifted 
so  as  to  send  the  beam  through  the  other  end  of  the  tube, 
precipitation  occnired  there  also. 

AcHm  ojT  ^ml^kU—tht  solar  light  also  effieda  the 
decomposition  of  the  nitrlte^)f-amyl  vapour.  On  the  loth 
of  Oiflober  I  partially  darkened  a  small  room  at  the 
Koyal  Institution,  into  whitih  the  sun  shone,  pcrmillint; 
the  light  to  enter  through  an  open  portion  of  the  window- 
shutter.  In  the  track  ut  tiie  beam  was  placed  a  large 
plano-conve.\  lens,  which  formed  a  fine  convergent  cone 
in  the  dust  of  the  room  behind  it.  The  experimental  tube 
was  filled  in  the  laboratory,  covered  with  a  black  cloth, 
and  carried  into  the  partially  darkened  room.  On  thruat- 
ing  one  end  of  the  tube  into  tlie  cone  of  rays  behind  the 
lens,  pvedpitation  within  the  cone  waa  coinooi  and  im- 
mediate. The  vapour  at  the  distant  end  of  the  tuba  waa 
in  p.-Hrt  shielded  by  that  in  front,  and  was  also  more 
feebly  afted  on  thcougb  the  divergence  of  the  rays.  On 
reversin)<  the  tube*  •  secood  and  similar  oone  waspce- 
cipitated. 

Physical  CouiuL-railons.  —  I  youj^ht  to  determine  the 
particular  portion  ol  the  wliile  beam  which  produced *thc 
forej^oing  eft  t  When,  previous  to  entering  the  experi- 
mental tube,  the  beam  was  caused  to  pass  through  a  red 
glass,  the  e(Te&  was  greatly  weakened,  but  not  cxtin- 
guiaed.  This  was  also  the  case  with  various  samples  of 
yellow  glass.  A  blue  glass  being  introduced,  before  the 
removal  of  the  yellow  or  the  red,  on  taking  the  latter 
away,  aagmcntcd  predpitation  oocuixed  along  the  track 
of  the  blue  beam.  Hence,  in  thia  case,  the mocerofiangjlile 
rays  are  the  most  chemically  aQive. 

The  colour  of  the  liquid  nitrite  of  amyl  indicates  that 
this  must  be  the  case  ;  it  is  a  feeble  but  distinct  yellow; 
in  other  words,  the  yellow  portion  of  the  beam  is  most 
freely  transmitted.  It  is  not,  howevc^r,  the  ti.tnsmitted 
portion  of  any  beam  which  produces  chemical  aition,  but 
the  absorbed  portion.  Blue,  as  the  complementary  colour 
to  yellow,  is  here  absorbed,  and  hence  the  more  eneigetic 
aaion  of  the  blue  rays.  Thia  reasoning,  however,  amnma 
that  tbe  some  rq«  are  absorbed  by  the  liquid  a«d  its 
vapour. 

A  aolntiou  of  die  yellow  chromate  of  polaab,  the  ooloOT 
of  which  mqr  be  made  alaaoit,  if  not  altogedier.  identieal 
with  that  of  the  liquid  nitrite  of  amyl,  was  found  for  more 

effective  in  stopping  the  chemical  rays  th.in  either  the 
red  or  the  yellow  glass.  But  oi  all  substances  the  nitrite 
itself  is  most  potent  in  arresting  the  rays  which  ad  upon 
its  vapour.  A  layer  on«!-et?jhth  of  an  inch  in  thickness, 
which  scarcely  perceptibly  affedled  the  luminous  intensity, 
sufficed  to  absorb  the  entire  chemical  energy  of  the  con- 
centrated beam  of  the  eleAric  light. 

The  close  relation  subsisting  between  a  liquid  and  its 
vapour,  as  regards  their  action  upon  radiant  heat,  has  been 
already  amply  demonstrated,*  As  regarda  the  nitrite  of 
amy],  this  rdaition  is  more  specific  than  in  the  eaaea 
hitherto  adduced  ;  for  here  the  special  constituent  of  the 
beain  which  provokes  the  decomposition  of  the  vapour  is 
shown  to  be  arrested  by  the  Iic|uid. 

A  question  of  exirLine  importance  in  molecular  physics 

here  arises:-  -Wliat  is  the  real mecbuniam of thia abaofp. 

tion,  and  where  is  its  seat  ?f 

I  figure,  as  others  do,  a  molecule  as  a  group  of  atoms, 
held  together  by  their  mutual  forces,  but  still  capable 
of  moitTen  amoog  themaelves.    The  vapowr  of  the 

♦  I'hi'i.  irar^  .  :.S^r( 

■f  My  ■tiention  was  very  forcibly  dircAcd  to  this  subjeA  »omc 
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nitritf  of  amvl  is  to  be  rct^arded  as  :in  a^^semhlage  of  such 
molecules.  I  he  question  now  before  us  is  this  : — In  the 
Z&.  of  absorption,  rs  it  the  molecules  thai  are  effe(ftive.  or 
is  it  their  constituent  atoms?  Is  the  vis  viva  of  the 
intercepted  waves  tratisfemsd  to  (he  inolectile  at  a  vr1u4e, 
or  to  its  constituent  partn  ? 

The  molecule,  «S  a  whole,  can  only  vibrate  in  virtue  of 
the  forces  exerted  between  it  and  its  neighbour  molecules. 
The  intensity  of  these  farces,  and  consequently  the  rate 
of  vilvatiim,  would,  in  this  case,  be  a  fundion  of  the  dis- 
tance between  the  molecules.  Now  the  identical  absorp- 
tion (if  lh»-  lifjuit!  ;in(i  of  tin-  v.-xpormis  nitrite  ol'  .imyl 
indicatrs  an  idrntirnl  vibrating  period  on  the  part  of  liquid 
and  vu]>riur,  .aid  this,  to  my  mind,  amounts  to  nn  t-vpcri- 
mental  demonstration  that  fhf  abeorption  occur'<  in  tlu' 
main  within  tlie  molecule.  l-"ur  it  cm  hardly  be  :.iuppnst'd, 
if  the  absorption  were  the  act  ol  the  molecule  as  a  whole, 
that  it  could  continue  to  affcd^  waves  of  the  same  period 
after  the  sub^t.ince  had  passed  from  the  vaporous  to  the 
liqnid  state. 

In  point  of  fad,  the  decomposition  of  the  nitrite  of 
am  vt  »s  itarif  (o  loine  catent  an  tllttstration  of  this  interaal 
■meenlar  abaorpdon  ;  for  were  the  absorption  the  adl 
of  the  molecule  as  a  whole,  the  relative  motions  of  its 

constituent  atoms  wonli!  rcm.iin  iincl'..'inL;eit.  ,ind  there 
would  ho  no  mechanical  cause  for  their  hcpar.Uioii.  It  i,s 
probably  the  synchronism  of  the  \'ibrations  of  one  portion 
of  the  molecule  with  the  incident  waves  which  enables 
tiic  amplitude  of  thnsr  vihratMins  to  a'.ignient  until  the 
chain  which  binds  the  parts  of  the  molecule  together  is 
snapped  asunder. 

The  liquid  nitrite  of  amyl  is  probably  also  decomposed 
by  light ;  but  the  rea^ion,  if  it  exists,  it  incomparably 
less  rapid  and  diatincl  than  that  of  the  vapour.  Nitrite  of 
amyl  has  been  subjcded  to  the  concenlrai^  solar  rays 
until  it  bdkd,  and  it  has  been  permitted  to  continue 
boiling  for  a  consfderable  time,  without  any  dlstindly 
apparent  change  occurring  in  the  liquid.* 

I  anticipate  wide,  if  not  entire,  generality  for  the  fact 
that  a  liquid  and  its  \  .ip;>ur  absorb  the  same  rays.  A  cell 
of  liquid  chlorine  no\i.'  preparin':  for  me  will.  I  imagine, 
depnve  light  more  elTeitnallv  of  it.  ]'ovver  of  causing 
chlorine  and  hydrogen  to  combine  tl.an  anv  other  filter 
of  the  luminous  rays.  The  rays  which  t:ne  >.hiorine  its 
colour  have  nothing  to  do  with  this  combination,  those 
that  are  absorbed  by  the  chlorine  being  the  really  effedive 
rays.  A  highly  sensitive  bulb,  containing  chlorine  and 
hydrogen  in  the  exa<5l  proportions  necessary  far  the  forma- 
tion of  hydrochloric  acid  was  .placed  at  one  end  of 
the  experimental  tube,  the  beam  of^ the  cle&ric  lamp  being 
sent  through  it  from  the  other.  The  bulb  did  not  explode 
when  the  tube  was  filled  with  chlorine,  while  the  explosion 
was  violent  and  immediate  when  the  tuhe  w.is  fln;.d  with 
air.  I  anticipate  for  the  li4Uid  chlorine  an  action  similar 
to,  but  still  more  energetic,  than  that  exhibited  by  the 
gas.  If  this  should  prove  to  be  the  case,  it  will  favour  , 
the  view  that  chlorine  itself  is  molecular  and  not  monatomic. 
Other  cases  of  this  kind  I  hope,  at  nu  distant  day,  to  bring 
before  the  Royal  Society, 

Production  of  Sky-hhie  by  tht  ilecomf>ositioH  of  Nitrile 
of  Amyl. — When  the  quantity  of  nitrite  vapour  is  con- 
nderafale,  and  the  li|;ht  intense,  the  chemical  adion  is 
CMSeedlngly  rapid,  the  particles  precipitated  being  so  large 
as  to  whiten  the  luminous  beam.  Not  so,  however,  when 
a  well-mixed  and  highly-attenuated  vapour  fills  the  ex- 
perimental tube.  'I'he  etTedt  now  to  be  described  \i.'as 
obtained  in  the  greatest  perl'cctioti  wlieii  the  v.ijjour  iil"" 
the  nitrite  was  derived  from  a  residue  of  the  nunsture  of 
its  liquid,  w  hich  had  been  accidentally  introduced  into  the 
passaj^e  through  «^ch  the  dty  air  flowed  into  the  experi- 
mental tube. 

In  this  case  the  eledlric  beam  traversed  the  tube  for 
several  seconds  before  anv  artion  was  visible.  Decom- 


•  On  th«  atst  pf  OAober,  Mr.  Eroc«t  ClupniAn  mentioned  to  mc  in 
reawmsllisi  Ibsl  hact>e»ao»sd»<tr>ie-ol-aisri  oapeartoihe 
oTNctt.  With  what  nssltTda  01  ' 


position  then  visibly  commenced,  and  advanced  slowly. 
T  he  particles  first  precipitated  were  tfio  smaH  to  b*  dil- 
tiiij^uishcd  b)'  an  eye-glass  ;  and,  when  the  li^jht  wis  very 
Strong,  the  cloud  appeared  of  a  milky  blue.  Wheo,  OQ 
the  contrary,  the  intensity  was  moderate,  the  blue  «rai 
pure  and  deep.  In  Briicke's  important  experiments  oa 
the  blue  of  the  sky  and  the  morning  and  evening  red.peie 
mastic  is  dissolved  in  alcohol,  and  then  dn^ped  iota 
water  well  stirred.  When  the  proportion  of  mastic  to 
alcohol  is  corre^^,  the  resin  is  precipitated  SO  finely  as  to 
elude  the  highest  microscopic  power.  By  refled^ed  light, 
such  a  medium  appears  bluish,  by  transmitted  li^ht  yellow- 
ish, which  latter  colour,  by  aiii;rnenting  the  quantity  of  the 
precipita'.e.  can  be  caused  to  pass  into  orange  or  red. 

Hut  the  devclupment  of  colour  in  the  attenuated  nitrite- 
of  amyl  vapour,  though  admittinf;  of  the  same  explitu- 
tion,  is,  doubtless,  more  similar  to  what  taices  place  in 
our  atmosphere.  The  blue,  moreover,  is  purer  and  more 
sky-like  than  that  obtained  from  Briicke's  turbid  medium. 
There  could  scarcely  be  a  more  ioipreisive  illustration  of 
Newton's  mode  of  regarding  the  gmecation  of  the  cobsr 
of  the  firnument  ^an  tiiat  Sere  exbibited ;  for  never,  e«co 
in  the  skies  of  the  Alp,  have  I  seen  a  richer  or  •  puscr 
blue  than  that  attainable  by  a  stiitable  disposition  of  the 
I:j.;Iu  fanini;  upon  tfie  precipitated  vapour.  May  not  the 
aqueous  vapour  of  our  aluiosphcte  act  in  a  similar  manner? 
and  may  we  not  fairly  refer  to  liquid  particles  of  in- 
finitesimal size  the  hues  observed  by  Fnncipal  Forbes  over 
the  safety  valve  of  a  locomotive,  and  so  skilfully  COneedst 
by  him  with  the  colours  of  the  sky  ? 

In  exhausting  the  tube  containing  the  mixed  air 
and  nitrite  of-amyl  vapour,  it  was  difficult  to  avnid 
explosions  under  the  pistons  of  the  air-pump 
to  those  which  I  have  already  described  ai 
with  the  vapoora  of  bisulphide  of  carbon  and  otim 
sttbstancea.  Thoo^  the  quantity  of  vapour  praMnt  is 
these  eases  must  have  been  inlioitesimal,  its  cxpioston  wt» 
sufiicient  to  destroy  the  valves  of  the  pump. 

ludide  of  AHyl  (boiling-point  loi''  C.I. — Among  the 
liquids  hitherto  suhienJled  to  tlie  concentrated  eledr.c 
light,  iodide  of  alU  l.  in  point  of  rapidity  and  intensity  oi 
a^ion,  comes  next  to  tlie  mtnte  of  amyl.  With  the  iodide 
of  ally!  I  have  eniployed  both  oxygen  and  hydrogen,  as 
well  as  air,  as  a  veliicle,  and  found  the  effect  in  all  cases  sub- 
stantially the  same.  The  cloud  column  here  was  cxquistteiy 
beautiful,  but  its  forms  were  dilferent  from  those  of  the 
nitrite  of  amyl.  The  whole  column  revolved  round  the 
axis  of  the  decomposing  beam  ;  it  was  nipped  at  certain 
places  like  an  hour-elaas,  and  round  the  two  bells  of  tlie 
glass  delicate  dond-maments  twisted  thcmtclves  in  spirals, 
It  also  folded  itself  into  convolutions  reaembliog  tMseof 
shells.   In  certain  conditions  of  the  atmosphere  in  the 

Alps  I  have  ofien  observ«'d  clouds  of  a  special  pearly  lustre; 
v\  hen  hydrogen  was  made  the  vehicle  of  the  lodide-of- 
allyl  va]>our,  a  similar  lustre  was  most  exquisitely  shows. 
With  a  suitable  disposition  of  the  light,  the  purple  hue  of 
iodine  vapour  came  out  vcrv  stronj^ly  in  the  tube. 

The  remark  already  made,  as  to  the  bearing  of  tiiC 
decomposition  of  nitrite  of  amyl  by  light  on  the  question 
of  molecular  absorption,  applies  here  also  ;  for  were  the 
absorption  the  work  of  the  molecule  as  a  whole,  the  iodine 
would  not  be  dislodged  from  the  allyl  with  which  it  is 
combined.  The  nen-^chronism  of  iodine  with  the  wawt 
of  obscanheat  is  illustrated  by  iutnarvclIoiitMaspaiency 
to  such  heat.  May  not  its  synchronism  with  the  wavesw 
light  in  the  present  instance  lie  cause  of  its  divoJCt 
from  the  alK  I  ?  l-'urtiier  expei-mciits  on  this  point  are  iS 
preparation. 

lodideof  /so/ri./'i /.  -The  a^ion  of  light  upon  the  vapour 
of  this  lupiid  is  at  hrst  more  languid  than  upon  iodide  of 
allyl ;  indeed  many  beautiful  re.K^ions  may  be  overlooked 
m  consequence  of  this  languor  at  the  commencetnent. 
After  some  minutes'  exposuie,  however,  clouds  begin  to 
form,  which  grow  in  denaity  and  in  beauty  as  the  li{lit 
continues  to  aid.  In  eveiy  eKpeiiment  hitherto  made 
with  thii  subeuncc  the  colnmn  of  dond  wbieh  lilM  ibt 
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eipeiimeilUt  tube  was  divided  into  two  distind  pant  near 
Ibo  middle  of  the  tube.  In  one  experiment,  a  globe  of 
clood  formed  at  the  centre,  front  Miieh,  right  and  left, 
issued  an  axis  which  Qoitcd  tilie  globe  with  the  two 
adjacent  cylinders.   Both  globe  and  cylinders  were  anima- 
ted by  3.  common  motion,  of  rotation.    As  the  aiftion 
contirmeJ,  paroxysms  of  motion  were  manifested  ;  the 
various  parts  of  the  cloud  would  rush  throuj^h  each  other 
with  sudden  violence.     During  thc»e  nujtions  beautiful 
and  grotesque  cloud  fiirins  were  developed.     At  some 
places  the  nebulous  mass  would  become  ribbed  so  as  to 
resemble  the  graining;  of  wood ;  a  longitudinal  motion 
would  at  times  generate  in  it  a  seriee  of  curved  transverse 
bandi,  the  fetaidbv  iaflMoce  of  the  aidet  of  the  tube 
canting  an  mpenxance  icnnbling,  on  a  amall  scale,  the 
dirt>liand«  01  the  Mcr  do  Olace.  In  the  anterior  portion 
of  the  tnhe  thow  nddiw  «onaio«Ions  were  moat  totense ; 
here  bodi  of  dond  would  sprout  forth,  and  grow  in  a  few 
seconds  into  perfedl  flower-iitce  form&.    The  most  curious 
appearance  that  I  noticed  wait  that  of  a  cloud  resembling 
a  serpent's  head  :  it  grew  rapidly ;  a  mouth  was  formed, 
and  from  the  mouth  a  cord  of  cloud  resembling  a  tongue 
was  rapidly  discharged.    The  cloud  of  iodide  of  isopropyl 
had  a  chara^er  of  its  own,  and  differed  materially  from  all 
others  that  I  had  seen.    A  gorgeous  mauve  colour  was 
developed  in  the  last  twelve  inches  of  the  tube ;  the  vapour 
of  Iodine  was  present,  and  it  may  have  been  the  sky-blue 
pioduced  by  the  prectpilatcd  partides  which,  mingling 
with  the  purple  of  the  iodina,  pfodnccd  tUa  splendid 
naava.   As  in  all  other  cases  hert  addaccd,  the  effeds 
were  otxyved  to  be  due  to  the  light ;  thejr  never  occurred 
in  darkness. 

I  should  like  to  guard  myself  against  saying;  more  than 
the  fads  warrant  regarding;  the  chemical  effects  produced 
by  li^ht  in  the  fullowmg  three  substances ;  but  the  physical 
appearances  are  so  exceedin^y  singalar  that  I  do  nut 
hesitate  to  describe  them. 

Hydrohromic  Acid. — The  aqueous  solution  of  this  acid 
was  placed  in  a  small  Woulfe's  flask,  and  carried  into  the 
experimental  tube  by  a  current  of  air. 

The  tube  being  lilted  urith  the  mixture  of  acid,  aqueous 
vapour,  and  air.  the  beam  was  seat  through  it,  the  lens  at 
the  same  time  being  so  placed  as  to  produce  a  cone  of 
very  intense  light.  Two  minutes  elapsed  before  anything 
was  visible  ;  but  i]:-  end  of  this  time  a  faint  bluish 
cloud  appeared  to  liang  itself  on  the  most  concentrated 
portion  of  the  beam. 

Soon  aftcrward.s  a  second  cloud  was  formed  five  inches 
further  down  the  experimental  tube.  Both  clouds  were 
united  by  a  blender  cord  of  cioud  of  the  same  bluish  tint 
as  themselves. 

As  the  a^ion  of  the  light  cootioood.  the  first  cloud 
gradually  resolved  itself  into  a  aariea  of  paraltel  discs  of 
exqoiaite  delica^;  the  discs  rotated  rotwd  an  axis  per- 
pendictilar  to  their  saifaces,  and  finally  they  blended 
together  to  produce  a  screw  surface  with  an  inclined 
generatrix.  This  surface  gradually  changed  into  a  litmy 
funnel,  fn  v  i  nd  of  which  the  "cord"  extended  to 
tiie  cloud  in  ativaiicc.  'I  his  also  underwent  modification. 
It  resolved  itself  into  a  series  of  strata  resembling  those  of 
the  electric  discharge,  .\fter  a  little  time,  and  through 
changes  which  it  was  difficult  to  follow,  both  clouds  pre- 
sented the  a|>pearance  of  a  scries  of  concentric  funnels 
set  one  within  the  other,  the  interior  ooea  being  seen 
through  the  spedral  walla  of  the  outer  ones ;  those  of  the 
diaiaat  cloud  lesembled  datet  glasses  in  shape.  As  many  as 
six  funneb  were  thua  coocentrically  set  together,  the  two 
series  being  united  by  the  delicate  cord  of  dond  already 
referred  tn.  Other  cords  and  slender  tubes  were  afterwards 
formed,  and  they  coiled  themselves  in  spirals  around  and 
along  the  funneU. 

Rendering  the  light  along  the  connecting  cord  more 
intense,  it  d  min  shed  in  thickness  and  became  whiter; 
this  \va«  ?.  coni^qaence  of  the  enlargement  of  its  panicles. 
1  he  c  rd  finally  disappeared,  while  the  funnels  melted 
into  two  ghost-lihe  films,  shaped  lihe  panwols.  The  films  < 


were  hardy  viiRile,  bdag  of  an  exceedingly  delicate  Haa 
tint;  they  seemed  woven  of  blue  air.  TocompaiadMB 
with  cobweb  or  with  gause  would  be  to  likea  then  to 
aomethiag  iofinitdv  gioascf  thaa  themaelvea. 

In  a  second  trial  the  result  was  very  much  the  same. 

.'\  cloud  which  soon  assumed  the  parasol  shape  was  formed 
in  front,  and  5  inches  lower  down  another  cloud  was 
formed,  in  w  hich  the  funnels  already  referred  to  wer-j 
sidcrably  ».harpened.  It  was  connected  as  before  by  a 
filament  wit  1  ijL  cloud  in  front,  and  it  ended  in  a 
spear-poInt  w  hich  extended  12  inches  further  down  the 
tube. 

After  many  changes,  the  film  in  front  assumed  the  shape 
of  a  bell,  10  the  eoavex  surface  of  which  a  hollow  cylinder 
about  a  laches  long  auached  itself.  After  some  time  thia 
cylinder  hrofce  away  from  the  hell  and  Ibnaed  itself  lata 
an  iridescent  ring,  which,  without  apparent  coon*£tioa 
with  anything  else,  rotated  on  its  axis  in  the  middle  of 


the  tube.    The  inner  diameter  of  \\ 


:  -z  was  nearly  an 


inch  in  length,  and  its  outer  diameiei  ricurly  an  inch  and 
a  half. 

The  whole  cloud  composed  of  these  heterogeneous  parts 
was  anim.ited  throughout  by  a  motion  of  rotation.  The 
rapidity  of  the  rotation  could  be  augmented  by  intensify- 
ing the  beam.  The  disks,  funnels,  strata,  and  convolu- 
tions of  the  cloud  exhibited  at  times  diftadion  colours, 
which  chaaged  colour  with  every  laatioa  of  the  ohaaivtr'a 
eye. 

Molstufe  appealed  to  he  favourable  lo  the  pradudkm  af 
these  appearances;  and  it  hence  became  a  questioa  how 
far  they  were  really  produced  by  the  light ;  hydrohronrie 
acid,  even  from  its  solution,  f  ir  i-.-.  v.  ht  ci  it  comes  into 
contad  with  the  aqueous  vapour  ui  the  .iir ;  its  residence 
in  water  does  not  appear  to  satisfy  its  appetite  for  the 
liquid.  Tlie  same  etfcC^,  as  everybody  knuw^,  is  observed 
in  the  solution  of  hydrochloric  acid.  Might  not,  then, 
those  wonderfully -shaped  clouds  be  produced  by  an  adlion 
of  this  kind,  tlw  preseace  of  the  U^t  beiagaa  oaaeoesaaiy 
accident  ? 

The  hydrobromic  acid  was  permitted  to  enter  the  expert* 
mental  tube  and  remain  in  diftise  daylight  for  five  miaataa. 
Oa  darkening  the  room  and  sending  the  dcdric  beaai 
through  it,  the  tube  waa  optically  empty.  Two  minutes* 
aAion  of  the  light  caused  the  clouds  to  appear,  and  they 
afterwards  weat  tlitou|^  the  aaaie  variety  of  chaages  aa 

before. 

No  matter  how  long  the  hydrohromic  acid  was  allowed 
to  remain  in  the  tube,  no  a<^ion  occurred  until  the  luminous 
beam  was  brought  into  play.  The  tube  tilled  with  the 
mixture  of  air,  aqueous  vapour,  and  hydrobroraic  acid  waa 
permitted  to  remain  for  fifteen  minutes  in  the  dark.  On 
sending  the  beam  through  the  tube, it  waa  found  optically 
emptv ;  but  two  miautea*  aftioa  of  the  devdopedtha 

douds  as  before. 
Permittin;;  the  beam  to  pass  through  a  layer  of  water 

before  entering  the  experimental  tube,  no  diminution  of 
its  chemical  energy  was  observed.    Permitting  it  to  pass 

through  a  solution  of  hydrobromic  acid,  of  the  same  thick- 
ness, the  tliemical  energy  of  the  beam  vvas  wholly 
destroyed.  This  shows  that  the  vibrations  of  the  diss:  I.  id 
acid  are  synchronous  with  those  of  the  gaseous  aciti,  and 
is  a  new  proof  that  the  constituent  atoms  of  the  mole- 
cule, and  not  the  molecule  itself,  is  the  seat  of  the 
absorption. 

Hydrochloric  Add. — ^The  aqueous  solution  of  this  acid 
was  also  employed  and  treated  like  the  solution  of  hydro- 
bromic add.  I  iatead  to  invoke  the  aid  of  aa  artistio 
friend  in  an  effort  to  reproduce  the  efleAs  observed  during 

the  decomposition,  if  such  it  be,  of  hydrochloric  acid  by 
light.  But  artistic  skill  must,  I  fear,  fail  to  convey  a 
notion  of  iliem.  The  cloud  was  of  slow  growth,  requiring 
fifteen  or  twenty  minutes  for  its  full  development.  It 
was  then  divided  into  four  or  iw  l-  --a  i;  ons,  every  adjacent 
two  of  which  were  united  by  a  elendcr  axial  cord.  Each 
of  these  seAions  possessed  an  exceedingly  complex  and 
ocaatc  stniftuie,  exhibiting  ribs,  spears,  funoels,  leaves, 
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tttfolved  KTons,  and  iridescent  flears'de-lia.  Stitl  the 
MnAnre  of  the  cloud  from  beginning  to  end  was  pwfeftly 
ignntnetrical  t  it  wet  a  ctood  of  tevolntion,  its  corre- 
sponding points  being  at  equal  distances  from  the  axis  of 
the  beam.  There  are  many  points  of  resemblance  between 
the  cloud"?  of  hydrochlonc  and  hydrobromic  acid,  and  both 
•re  perfed^Iy  di<!tin<:t  fr<5m  anything  obtainable  from  the 
substances  previously  mentioned  ;  in  fa(fl,  every  liquid 
app«-ars  to  have  its  own  special  cloud,  varying  only  within 
narrow  limits  from  a  noniial  type.  The  formation  of  the 
cloud  depends  rather  upon  its  own  inherent  forces  than 
upon  the  envinnment.  It  is  true  that,  by  warming  or 
chilling  the  expetimental  tube  at  certain  poiirta,  extra- 
ordinary iexnresand  wUihrinds  may  be  prodoeed;  bat 
urith  a  pctfB&ly  coMtant  condition  of  tube,  specific 
diflbntBceaof  dmid-atraftare  are  revealed,  the  peculiarity 
of  each  tubitanceatamping  itself  apparently  upon  the  pre- 
cipitated vapoar  derived  from  its  decomposiiiun. 

When  the  beam  before  entering  the  experimental  tube 
was  sent  through  a  layer  of  the  aqueous  acid,  thirteen 
minutes'  exposure  produced  no  adion.  .A  layer  of  water 
bein^  substituted  for  the  layer  of  acid,  one  minute's  ex- 
posure sufficed  to  set  up  the  decomposition. 

Hydrivdic  Acid. — The  aqueous  solution  of  this  acid  was 
alto  employed.   On  first  subje<?ting  it  to  theaftion  of  light 
ao  visible  effed  was  produced;  but  aubieqaeat  triala  de- 
veloped a  very  extraordinary  one.  A  fitmuy  resonMancg 
penwdea  the  nebute  of  IqNiriodIc,  hydrobromic,  and  hydro- 
chloric acida.    In  all  tmce  eases,  for  example,  the  aOion 
commenced  by  the  formation  of  two  small  clouds  un-tcd 
by  a  cord  ;  it  was  very  slow,  and  the  Krowth  of  the  cloud 
in  density  and  beauty  very  t;radual.    The  most  vivid  green 
and  crimson  that  I  have  yet  observed  were  exhibited  by 
this  substance  in  the  earlier  stages  of  the  adtion.  The 
development  of  the  cloud  was  like  that  of  an  organism, 
from  a  more  or  less  formless  mass  at  the  commencement, 
to  a  struAure  of  marvellous  complexity.    I  have  seon 
nothing  so  aatonishine  as  the  effed  obtained,  on  the  aStb 
of  Odober,  with  hydnodic  acid.  The  cloud  exteaded  for 
about  i8  inches  ahmg  the  ttfbe,  and  gradually  sibifted  its 
poaitionftoBi  the  aad  aeaeeat  tbelaaap  to  the  most  distant 
end.  The  portion  quitted  by  the  cloud  proper  was  filled 
by  an  amorphous  haze,  the  decomposition  which  was  pro- 
gressing lower  down  being  here  apparently  complete.  A 
speAral  cone  turned  its  apex  toward<(  the  distant  end  of 
the  tube,  and  from  its  circular  base  filmy  drapery  seemed 
to  fall.    Placed  on  the  base  of  the  cotie  '.vas  an  exquisite 
vase,  from  the  interior  of  which  sprung  another  vase  of 
similar  shape ;  over  the  edges  of  these  vases  fell  the 
faintest  clouds,  resembling  spedral  sheets  of  liquid.  From 
the  centVBof  the  upper  vase  a  straight  cord  of  cloud  passed 
fbr  aouM  disiaaee  atcag  the  axia  of  the  emeriaieDtal  tube, 
aad  at  each  sMa  of  tua  eord  two  involved  and  highly 
iridescent  vortices  were  generated.  The  iVonuI  portion 
of  the  cloud,  which  the  cord  penetrated,  assumed  in 
succession  the  forms  of  roses,  tulips,  and  suntlowers.  It 
also  passed  through  the  .appearance  of  a  series  of  beautifully 
shaped  bottles  placed  one  within  the  other.    Once  it  pre 
sented  the  shape  of  a  fish,  with  eyes,  gills,  and  feelers, 
i  ti  -  lM;lit  was  suspended  for  several  minutes,  and  the  tube 
and  its  cloud  permitted  to  remain  undisturbed  in  darkness. 
On  re-igniting  the  lamp,  the  cloud  was  seen  apparently 
motionless  within  the  tube ;  much  of  its  colour  had  gone, 
bat  its  beauty  of  form  was  unimpaired.  Many  of  Its  parts 
were  cakidBtad  to  remind  one  of  Gassiat'a  diacfaaiges ; 
but  la  complexity,  and,  indeed,  in  beauty,  the  discharges 
would  not  bear  compariscm  with  these  arrangements  of 
cloud.    A  friend  to  whom  I  showed  the  cloud  lii<encd  it 
to  one  of  those  jelly-like  marine  organisms  which  a  film 
barely  capable  of  retleding  the  li^bt  renders  visible. 
Indet  d  nil  other  comparison  is  so  suitable  ;  and  not  only 
did  the  perfeft  Symmetry  of  the  exterior  suj^^est  this  idea, 
bat  the  exquisite  casing  and  folding  of  film  within  film 
suggested  the  internal  economy  of  a  highly  complex 
organism.  The  twoness  of  the  urimal  form  was  displayed 
tbioaglMVtt  and  no  coil*  diae^  or  fpecfc  eaistad  on  oaa 


side  of  the  «dt  of  the  tuba  that  bad  Hot  Its  exad  coontcr- 
pait  at  ao  equal  diataoce  on  the  other.  I  looind  in 
wander  at  this  extraordlnar>'  produftion  for  nearly  two 

hours.' 

The  precise  conditions  necessary  to  render  the  produc- 
tion of  the  efteds  observ'cd  with  hydrobromic,  hydrochloric, 
and  hydriodic  acids  a  certainty  have  not  yet  been  deter- 
niinei].  Air,  moreover,  is  the  only  vebivle  which  has  been 
employed  here.  I  hazard  no  opinion  as  to  the  chemical 
nature  of  these  readions.  The  dfy  adds,  moreover,  I 
have  not  yet  examined. 
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Litien  on  Natural  Magic.  By  Sir  D.win  Bklw^ivj, 
New  Edition.  Edited  by  J.  A.  Smith.  London: 
Waiiaot  Tegg.  1868. 

The  notice  of  this  volume  has  been  porpoaeiy  debqrsdia 

some  wedcs ;  the  reasons  for  thia  win  be  app«redt  afteraa 
analysts  of  the  book  itself. 

Viewing  it,  as  we  reasonably  may,  from  its  scripturit 
quotations  and  high  moral  tone,  as  a  scientific  sermon, 
our  remarks  (as  suggested  by  this  view  of  the  case),  msy  K 
arranged  under  three  heads,  with  an  application. 

m.  Physical  aad  naked  tyts  ebaraders  of  the  prcsec: 
efition.  and.  Tba  aditor'a  aim  and  resulu  in  bis  om 
langnauB  as  neariv  as  may  ba«  jid.  A  coninion*seaieaad 
rattoaat  view  of  these  results*  and  of  tba  aatiioi^  mpr 
maotai  tliii,itis^ndl^aecea8aiyto8tate,ismaoyaMsi 
with  tneopiuon  oWmi  raviawei ,  aitd,  vre  hope*  of tto  nafcn 
of  the  Chemical  Nbws  ;  the  application  will  show  ik 
importance  of  the  whole  of  the  questions  involved  in  tk 
above. 

ist.  The  volume  consists  of  a  new  edition  of  tkc 
••Letters  on  Natural  Magic"  addieased  to  Bk  VMct 
Scott  br  Sir  Da^d  Brewster,  some  general  renarb 
(physical  and  metapbyrical),  and  tiie  latest  edition  of  tht 
expiaaaHona  of  aaoas  lacent  natural  magic  tricks;  tke 
whole  of  these  ans  added  by  Mr.  J.  A.  Smirii,  anOer  of 
a  treatise  "  On  tho  Strudure  of  Matter."  The  book,  cSiM 
"  Brewster's  Natural  Magic"  {vide  back  of  volume),  con- 
tains- a  preface  (Mr.  Smith) ;  a  first  part,  on  the  bcin; 
and  faculties  of  man  in  reference  to  natural  mr^ic, 
by  Mr.  Smith  (S6  pages) ;  Sir  David's  orit,'inal  letters  (306 
pages)  ;  32  additional  ones  for  explaining  the  pht- 
nomcna  of  natural  magic  not  treated  of  by  Sir  Da^J 
Brewster,  so  in  default  by  Mr.  Smith.  Thus  Mr.  Smtth 
writes  one-fourth  of  tbo  book,  explaining,  reconcifinc. 
and  barmoatMng  all  known  tra^  aad  liaat  witbpoor  Sic 
DstvU  Ihawslcp  betncea  Its  conponeat  one-eighths  Re 
a  valley  between  two  hills. 

Of  Sir  David's  original  letters  it  Is  unnecessary  to 
speak — they  belonR  to  our  scientific  classics;  and  treait 
sincerely  grateful  to  Mr.  Smith  for  not  having  nmami 
•jbieL«ionab1e  passagea  to  an  appendix,  as  the  woat  of 

editors  of  classics  is. 

2nd.  Mr.  Smith's  preface  telLs  us  his  aims  and  restlt- 
Object :  as  creduliij'  is  great,  it  is  desirable  to  get  rid  of 
it ;  the  mcam  used  by  him  are  the  giving  to  letters  thit 
Sr  Walter  Scott  delighted  in  "  the  benefit  of  that  pro- 
fbunder  Interest  which  must  arise  from  a  consideratioa 
Of  the  ^bjnacal  aad  moti^jraiGal  eaistence  of  num." 
ndt  method  of  MMSng  to  ne  Interest  of  a  subbed  «• 
hope  shortly  to  see  applied  to  Johnson's  Didionsiy,** 
the  "Arabian  Nighu,"  and  "Newton's  Principia "--M 
of  them  daadesl  books.  To  Mr.  Smith,  above  all  ediwii 

•  "msssyMfcassiftunwdinalatlie ;"  "  lt<wMpwii»e<uu>tfsdy 
val«Mbl«  10  pattem-rtwignnrs,*  ww  rMnarhs  mada  bf  nr 

as  they  watched  the  ctpcrimcnt.  Mr.  L«dd.  who  if  iciiioitth 
iic",i;air.;cd  with  the  phcn.-inicna  of  Ae  electric  c!i-^f:jn:r  t!ir:)«<« 
rarefied  media,  rcmarlied  that  no  effcft  he  hod  ercr  strti  could  co 
in  point  of  beauty  and  complexity  with  the  appeamnct  h«re  imp 
deactibcd.  I  mcaligo  this  ta  iodicate  bow  th«  pfaa 
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should  the  first-named  volume  be  thus  hancicii  for  his 
corre^lions.  for  how  is  credulity  defined  by  hini  ? — "  the 
extreme  of  scepticism  is  crcdality,  and  the  extreme  of 
credulity  or  superstition  is  sccpUcism  ;"  "  the  words 
are  used  in  a  philosophic  seasc  merei} ."  Thus  on  the 
threshold  the  cbariiabli:  allomuice  made  by  a  scientific 
man  for  a  peraon  who  attaches  only  a  Pickwickian  lenw 
to  the  wofdt  he  iigea,  cannot  be  auowed  here. 

Statetnentt  of  the  editor,  taken  at  random,  made  by 
him  \v;tli  the  above  mcntionLJ  ubjoLi.  ^[^1^t. — "Three- 
fourths  of  liis  whulf  bcin^  js  n'.ctaph)!5icil  or  immaterial, 
and  only  one-fourth,  and  that  the  least  essential  portion 
of  it,  his  body,  physical  or  material."  "  Matter  may 
exiit  without  life,  mind,  or  feeling ;  it  is  hcnci-  rctij  ru 
caily  inferrible  that  life,  mind,  and  feeling  may  all  exist  in 
a  state  of  separation  from  matter."  The  very  foundation 
of  many  disputed  quettioas  is  thus  eaailf  dispoied  of  bv 
leciprocal  inference ;  we  pneame  that  thU  eapiession  it 
luea  in  a  ]>bilo«>pbtc  tenee  mefdy. 

**  In  the  experience  of  every  man,  oar  cooacioiiHicra  did 
not  eidit  from  all  ttmSty  "—"  even  matter  did  not  always 
exist  to  man's  conscioosness  ;  hence  the  indcstrudtibility 
i  f  matter  is  net  domnn'strable  by  so  lim;fctt  .int!  finite  a 
ieir.j;  as  man.  '  lorce  is  consistently  ignored;  thus, 
"  cltctnc  t  y  is  a  material  element,  capable  by  Jts  application 
(if  expanding  and  cf»nlra<?lin;;  bodies,  as  electrolysis  has 
shov^  n."  Immaterials  "  float  alon^  our  nerves  and  ti-^sucs 
by  a  mysterious  power  and  range  of  volition. "  Chemical 
forces  certainly  don't  a&  ia  im»  sort  of  way.  "  Bella's 
cotnct."  in  1846,  without  any  ascertainable  cause,  divided 
intu  two  parts — the  division  continues :  tiijc  dearanttnitea 
that  "then  aie  eonditiaiia  in  which  autlter  maj  iwt  be 
pessesnd  cither  of  ctdicaloa  or  coaeentrie  attraAiona— a 
dfCttnatancc  which  no  known  law  of  chemistry  or  other 
sdence  can  explain."  Wc  will  gradually  reach  a  climax 
with  Mr.  Snmli.  ••  I'cclin^  and  taste  hiveiulual  contad, 
and  the  perception  of  tempernturc,  and  the  sense  of  smell, 
^':r:ial  toiitact,  and  pnrtial  perception  of  temperature,  in 
addition  to,"  i;c.  Thus  Mr.  Smith  smells  the  varia- 
tions of  temperature  because  told  makes  him  snee/c  ' 

We  are  told  sensation  does  not  run  up  nerves,  but 
Consciousness  runs  down  them ;  wtien  a  ntae  cuts  his 
finger,  he  cuts  the  immaterial  Coaadousnefts :  the  e:q>eri- 
ment  is  suggested  of  putting  an  aDimal  under  the  influence 
of  chlocofiimo,  tickling  its  lee  to  get  the  Consciousness 
into  it,  and  then  removing  both  together  (p.  jO- 
There  is  a  great  deal  of  scripture  ciuotcJ  in  the  book; 
but  we  were  amazed  at  the  discussion  (p.  55)  of  the 
manner  in  which  the  Deity  is  influentcd  by  rays  of  li^ht. 

We  wouKJ  Commend  to  Sir.  Smith  the  t'olhiwin^  lemark.s 
of  the  great  .Addison,  .\fter  remarking  that  tlic  Jews 
would  not  let  a  name  so  great  (given  by  Mr.  bmith  111  the 
text)  enter  even  into  their  religious  discourses,  he  buvs, 
"  What  can  wc  then  think  of  those  who  admit  it  into  the 
meet  familiar  questions  and  assertions,  ludicrous  phrases, 
and  works  of  humour." 

Mr.  Soiith  tdls  as  that-"  to  human  optics  the  source  of 
sight  ia  not  evco  the  objeft  seen,  but  the  original  influence 
ofligbt,  which,  falling  upon  objed^,  and  picking  up  their 
images  by  the  way,  carries  those  images  as  an  ineidcnce 
to  our  consciousness ;  for  the  incident  ray^  uf  ootical 
science,  after  all,  arc  not  those  rays  which,  reneded 
from  .a  mirrorinf^  surface,  form  what  we  otherwise  call 
dc:1eeted  rays,  hut  tho;-e  r.iya  of  liyht  which,  fallini;  on 
incidental  objeds  in  their  course,  make  the  limits  and 
peculiarticR  of  these  objcdls  their  first  mirror  or  imaging 
surface, and  from  mirrors  purely  so  called  pick  up  nothing, 
but  merely  suffer  additional  or  further  and  renewed  deflec- 
tioo,  and  bear  with  them  thence,  and  still  unimpaired,  the 
first  image  they  have  acquired  in  their  progreaa  non 
originafiypare  light.  This  is  probably  not  the  mode  in 
which  a  disengaged  consciousness,  freed  from  the  eye  and 
its  optical  arran^^ements,  and  in  ,i'  i  1  .1  i  iJl  ■.■.ith  ohjeds, 
would  perceive  them  not  the  uay  it.  which  a  spirit,  or  in 
which  God  perceives  objects." 

The  attthoi  has  expressly  suted,  iA  we  htve  ehowOi 


that  electricity  is  a  material  element  ;  at  p.  G.j  we  are  told 
"  it  is  impossible  to  perceive  hu-,v  life,  which  is  not  a 
physical  element,  can  be  a  physical  force."  Influenced  by 
such  arguments  (p.  70),  it  is  concluded  that  all  we  can 
say  of  metaphysics  is— "that  it  is;  and  then  sink  our 
vaunted  knowledge  into  Iip>sealed  and  bumbled  ienorance/' 
The  expression  of  our  author  at  p.  59 — "NilHisi  tewwc 
mortu  " — may  be  a  metaphysical  reading  of  a  rather  trite 
quotation  ;  physically  read,  the  Latin  is  decidedly  un- 
grammatical. 

I-e.iving  metapliysics,  let  us  sicu  wliat  arc  found  to  be 
additional  phenmnena  of  natural  magic  ;  a  short  lisit  will 
eufficc  : — "  Professor  Pepper's  Ghost,"  '  l-acfts  beyond  the 
r.inf;c  of  Physics,"  "  Iierr  I'rikel's  Mjsk;;  and  I'aces," 
"  Floating  Cherubs,"  "  Aurora  Uorcalis,"  "  New  Faft  in 
Philosophy,"  the  latter  discovered  by  Mr.  Smith.  By  lads, 
the  editor  of  the  book  leads  us  to  a  reJuctio  ad  absurdmm 
in  the  case  of  the  two  theories-'"  cx  nihilo  nihil  fit,"  and 
2  2  always  equal  4— just  as  Eaclid  would  treat 
any  proposition  equally  absnrd  with  them;  hat  the  method 
is  by  applprfng  natural  bistoiy  to  chemistry,  or  vice  versA, 
as  convenient.  Two  sovereigns  don't  always  equal  one 
and  another  one,  because  one  Amceba  may  be  cut  into 
three  or  four,  so  un  Oil  nauuam:  people  who  make  con- 
trary statements  are  ignorant  oi  any  science  but  their  own. 
Mr.  Smith  says—"  .Amon^  modern  pliilosophers  (who  have 
ideas  of  fixityj  wc  never  have  found  one  who  liaj  a  wide 
knowledge  of  comparative  science."  A  chemist  is  silenced 
by  a  child  in  an  imaginary  conversation  : — Child — "  What 
is  gold  made  of?"  Chemist—"  It  is  a  primary  element 
my  dear — ^nothing  but  gold."  Question  and  answer 
repeated.  Child—"  But  sold  must  be  made  of  some- 
thing. Chemical  parent  (uienced)  has  todivertthc  child's 
mind ;  not  that  this  results  (rotn  the  child's  want  of 
capacity— oh  no  I — *•  it  is  the  honest  energy  of  unvitiated 
dialeifMcs  penetrating  to  the  Icfittmate  oitimatuai  of  all 
causation." 

Thirdly,  we  sum  up  the  whole  question.  It  18  hardly  worth 
while  to  intjuirc  which  is  weakest — Mr.  Smith's  Latin, 
phy-oics,  physjolOf^y,  or  /oolo^^y  ;  which  of  Mr.  Dlckens's 
cliaraiiers  are  more  prominently  suggested  to  us  for  pur- 
poses of  comparison — Pogram,  who  got  out  of  his  depth 
instantly,  or  the  threo  L.L's.  who  were  never  in  thdrs—io 
their  famous  metaphysical  discustf  on.  Bat  there  it  aeerioul 
side  to  the  subjeA.  Not  one  penon  in  ten  reads  « preface, 
and  without  a  clear  anderstandiag  of  the  arrangement  Cf 
the  book,  and  a  pre-existent  knowledge  of  Sir  David 
Brewster's  style,  his  high  authority  would  be  accepted  for 
the  utti  '  ir.irs  of — Mr.  Smith.  Imagine  Sir  David  Brew- 
ster, in  a  letter  to  Sir  Walter  Scott,  discussing  the  manner 
in  w  iiich  the  Deity  perceives  rays  of  light  I  Wc  cannot 
protest  too  stronj^ly  against  incompetent  editorship  of  a 
scientific  classic  ,  how  much  more  when  the  volume  is 
meant  for  general  readers,  who  will  be  impressed  with  the 


of  argument  used  by  scientific  men  presump- 
tively lepresented  by  Sir  David  Brewster.  We  deny 
the  riglht  of  any  metiplq^al  pUlosopher  to  use  scientific 
property  (as  tlie  lelten  ace)  as  an  sdverttsement  for  his 
own  vague  ideas,  uMA  would  he  otheiwlie  ipioicd  bgr 
science. 


"filfswnfr  0/  Cktmiiiry,  Tkiorttieat  Md  PraeHeai. 

Fart  JI.,  Inorganic  Chemistry."  By  William  Allen 
Miller,  M.D.,  LL.D.,  V.P.R.S.  London  :  Longmans, 
Green,  Reader,  and  Dyer,  1868. 

This  fourth  edition  of  Dr.  Miller's  classical  elements 
cannot  fail  to  increase  its  icpatation  for  accuracy  and  for 
keniing  up  with  the  latest  piognss  of  science,  we  shall 
Botiee  a  few  points  as  In  duty  bound :  bat  must  in  the 

first  place  emphatically  record  the  v^i  JI  I  i!i  .1  il  l  work, 
as  it  always  1) as  been  from  its  first  a;  i  L.i  u;  :  \  is  un- 
rivalled for  the  amount  of  information  c  r.t  uned  in, 
comparatively  speaking,  a  small  space,  without  serious 
loss  from  condensation  of  its  matter.     Among  English 

dMoucalclaftaks»it»seGQadonlytoWstu'a**  Di^oaiy," 
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which  js  loo  vmst  a  work  for  one  author,  and  cannot 
fairly  be  compared  with  the  "  Elements "  in  this 
respedt. 

The  plan  of  the  book  lias  been  unaltered,  and  we  hope 
it  may  never  be  so  to  any  great  extent,  but  a  few  matters  we 
think  might  take  their  place  more  easilyi  by  transference 
from  the  third  to  the  second  part. 

Among  minor  matters,  we  start  rlv  understand  why  the 
expression  "cupicous"  {oxide,  chloride,  &c.),  should  be 
prciVrrcd  to  cuprous ;  we  have  sulphuio  ji  m  chemistry, 
the  expression  sulphureous  being,  we  believe,  limited  to 
"  FaradisL-  Lost,"  and  old  books  generally. 

7'he  greatest  pains  to  secure  an  inclusion  of  the  latest 
matter  is  shown  throughout  the  book,  notably  in  two 
respect.  The  researches  of  Rescoe  on  Vanadium  are  ac- 
curately set  forth,  and  compared  with  thoie  of  Berzeliua, 
a  very  interettiog  tummaty  is  the  result,  and  we  would 
caD  oor  readers'  attention  to  the  matter.  In  Dr. 
Miller's  list  of  element^-,  Rosc  l's  equivalent  number 
is  preferred  to  that  of  Bcr^'clms.  but  the  thcuretical  plan 
claimed  by  Dr.  Roscoc  is  not  allowed  ;  Vr.n.idium 
is  not  only  not  placed  in  the  nitrogen  family, 
but  it  is  excluded  even  from  the  i^lLir.cnts  called  triads. 
Its  cl.-<im  to  this  position  is  surely  as  strong  as  that  of 
chru:n-.um  or  manganese  to  the  bexad»  or  of  iron  to  the 
tetrad  group. 

'Another  most  interesting  paper  is  also  piven  to  us  in  a 
concentrated  form,  relating  to  chemical  change  in 
soltttioa — ^we  allude  to  the  papers  of  Messrs.  Harcourt 
and  Eison — which  from  their  philosophic  accuracy  of 
detail  well  merit  a  careful  study. 

It  may  be  observed,  in  passinf;,  th.it  Dr.  Miller  generally 
gives  references  to  the  original  sources  fiom  whence  he 
obtains  the  ini  jrm.uKni  he  gives  us;  this  is  a  valuable 
feature  of  the  \v<irk,  .and  thr  future  value  will  be  still 
further  increased  b',-  an  extcr.smn  of  this  principle  of  giving 
references  to  the  sources  where  full  information  may  be 
obtained.  It  is  true  that  all  these  may  be  found  in  Watts's 
'*  Dictionary,"  but  they  would  also  be  i-.^eful  here  for  the 
undent,  who  has  not  always  ready  access  to  dial  work; 
wc  urge  this  chiefly  on  behalf  of  such  students. 

We  hope  that  a  too  rigid  method  of  adhering  to  the 
plan  of  airat^tmcat  of  the  three  volumes  will  not  limit 
the  tisefulneis  of  each  separate  volume ;  a  Ifnie  repetition 
of  matter  is  often  necessary,  ami  no  one  i'^  more  qualified 
than  Dr.  Miller  to  give  us  the  i.l;arii:icri&ti»;  hpeiiroscopic 
tesfFi  of  nictnl;.,  &c.,  which  may  fairly  be  placed  sideby  side 
With  specific  gravity  and  condudini^  power  in  the 
physical  history  of  each  clemcr.t  fir  torn}  ound. 

One  of  our  favourite  se^ions  in  the  second  part  we  are 
pleased  to  find  added  to,  and  made  more  interesting — we 
allude  to  the  section  treating  of  the  equivalent  weights  of 
the  elementa  as  given  fay  dii!ercnt  authors,  and  their 
different  processes.  The  use  of  the  newexpTMaion  in  the 
present  edition  of  non-metals  as  opposed  to  metals,  gives, 
wc  heme,  the  death*hlow  to  that  word  of  exotic  growth 
*'  metalloids." 

In  conclusion,  we  congratulate  Dr.  Miller  upon  his 
success  in  improving  the  work  that  has  always  been  one 
of  the  chemists'  best  and  most  intimate  friends* 


COBBESPONDENCE. 


PERI  DO  I  £  MEliiOKS, 


To  tk*  Editor  0/  the  Chemical  News. 

SiK,— I  am  surprised  to  see  that  Dr.  Phipson,  who  has 
lately  published  such  an  interesting  work  on  meteorites, 
considers  the  stone  o<  Chassigny  as  a  solitary  exception  ; 
as  I  have  already  said.  i)>  my  letter  published  in  No.  468 
of  your  v.il Jible  journ.-jl,  other  meteorites,  such  as  ibnse 
of  Luotalaks,  l  inland  (December  13,  1823),  of  Braly- 
stock,  Poland  (Odtober  5  or  8,  1827),  and  of  Maasing, 


Bavaria  (December  13, 1803),  oiler  a  compoiitioB  peifMUf 

analogous. 

It  will  suffice,  I  think,  to  justify  my  assertion,  ta  iccaB, 
for  example,  the  results  obtained  by  Berzelius  (Pflggen* 
doriTs  Annalen,  vol.  XKXtii.,  p.  901  in  analysing  the  stooe 
of  Luotalaks,  and  to  compare  them  with  those  of  the 
well-conduvfkcd  experiments  made  by  Mr.  Damour  on  the 
stone  of  Chassigny. 

The  stone  of  Luotalaks  contains  53-65  per  tct  of 
matter  attackable  by  acids,  and  uiTerin^  the  same  tom- 
position  .lb  the  analogous  substaace  which  forms  the  96  23 
luindrc'dths  of  the  stone  of  Chassigny.  In  the  following 
table  the  first  column  contains  the  numbers  relatiM  to 
the  peridote  of  Luotalaks,  and  the  second  thme  whidi 
relate  to  the  peridote  of  Chassigny 

Peridot*,  fernlnc  FeriMe,  feniiiac 

93"*3  per  cent  01  pt'  ttot  dl 

the  ttone  of  Ihe  atone  of 

Luotalaks.  Cbu^icn}. 

Silica..    ..    ,.  ..    37-4111    36-83 

Magnesia  329220  ..  33-15 

Protoxide  of  iron   . .  28*6100     , .  . .  ZJ'QJ 

Protoxide  of  manganese     0*7930  .<  0*53 

Alumina   0*2640  0^55 

Sesquioxidc  of  chromium    0*2640     ..  ..  o'Sj 

Poush    ..    ..  trace  ..  0-69 

Soda   «.     uace  ..  0*69 


The  stones  of  Bralystock  and  of  Massing  give  analo- 

![ous  results.  Consequently  Dr.  Phipson  has  no  authont) 
or  saying  that  "  no  other  meteoric  stone  hitherto  {Koi^ 
1868)  analysed  has  shown  so  much  peridote  aathesetwe*' 
(Chassigny  and  Ornans).— I  am,  &c., 

Stanislas  Mei;sisr. 
Aide  Naturaliste  au 

a.  Rue  6k  Vaueirard,  Paris. 


COHESION  FIGURES. 

To  ih*  BdUof  tf  tk4  Chmkat  N*m. 

SiK,— Your  last  itsue  contains  ft  letter  from  Mr.  J. 
Emerson  Reynolds,  on  cohesion  figures.  In  it  is  suced 
that  he  w.ts  enabled  to  exhibit  these  on  the  ceiling,  ty 
means  o(  the  oxyhydrogen  lamp,  to  the  members  of  ibt 
Dublin  Society  un  the  i6th  inst.  If  I  have  not  been 
wrongly  informed.  Dr.  !5tiethill  Wright  did  the  sarae 
(hut  on  a  largo  screen  1  i![n\ards  of  tlirte  years  a^o.  a:  l 
meeting  of  the  Koyal  Scottish  Society  of  Arts  held  m 
Edinburgh.  1  was  not  present  at  Dr.  Wright's  leflurr. 
but  I  was  informed  by  several  scientific  fnends  of  bit 
having  very  successfully  done  80. 

In  my  privale  CMnmunicatiom  to  yon  on  the  aoth  inst„ 
I  stated  net  I  had  been  able  to  fix  the  beautifol  paltcras 
produced  fay  diflisrent  oils  when  placed  on  water  in  coleei* 
on  paper.  I  have  been  successful  in  transferring  to 
simple  paper  the  many  forms  of  crochet-like  patterns 
assumed  by  v.irious  oils,  and  of  imbuing  the  paper  with  acy 
coliuir.  such  as  scarlet,  black,  &c.  Those  I  enclosed  to 
you  were  starkt  patterns  of  rape  oil,  fixed  at  different 
periods  of  time  within  the  sixt>'  seconds.  Our  process  i* 
one  of  great  simplicity  and  beauty,  atid  as  many  as  a 
do/en  copies  may  be  taken  off,  at  intervals  within  the 
minute,  by  employing  that  number  of  large  glass  basins 
filled  with  water.  I  fancy  they  might  readily  be  photo* 
maphed  while  being  developed,  but  that  department  I 
have  not  gone  into.  Mr.  Reviiolds  deserves  credit  Ibr 
bringing  this  beautiful  mode  of  ascertaining  the  relatise 
purity  of  oils  (though  it  is  only  an  excellent  conjundivfc 
lest!  before  his  meeting  in  Dublin.  Some  little  tin.e  will 
el.'ipse  before  I  complete  my  experiments,  as  I  intend  to 
place  the  slips  of  paper  containing  the  coloured  pattern* 
on  the  pages  of  books,  so  that  they  may  be  retained  to 
reference  by  chemists,  oil  refiners,  &c.     It  is  well  kaown 

that  Tomlinson  was  the  first  to  biting  into  public  notice 
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the  cohesion  figures  or  oils  on  water;  and  all  I  claim  is 

the  fixing  of  these  fij;ures  in  colours  on  paper.  In  the 
meantime,  should  any  chemist  ik-iirc  the  paper  patterns, 
or  the  fi  :;ure8  of  particular  oils,  I  shall  be  most  nappy  to 
forward  them,  though  they  will  necessarily  be  in  an  un- 
feiihed  coDditioo^I  an,  &c., 

R.  Carter  MorrAT,  Pb-D. 
Labortlory,  Mtcbaaics*  InstiUttlon,  GUuow. 


MISCELLANEOUS. 


The  Royal  Society. — At  the  annual  meeting  of  the 
Fellows  of  this  Society  on  Monday  iMt  (St.  Andrew's 
day),  the  sold  medals  of  the  Socienr  were  awarded  as 
followt:— -The  Copl^  to  Sir  Charles  Wbeautone,  D.C.L., 
Oxon.,  Professor  of  Experimental  PiiiUNopbyt  iQag's 
College,  London  ;  the  Romford  medal  to  Dr.  Balfour 
Stesvard,  M.A.,  S jperinteii'Jent  of  the  Kew  O':  -  '.  .i'  ;  .  ' 
the  British  .^ssuciatiou.  Of  the  two  Royal  medals,  one 
was  .wvartled  to  the  Rev.  Dr.  Salmon,  Rej^ius  Professor  of 
D)%initv  in  the  I'niversity,  Dublin  ;  and  the  other  to  Mr. 
Alfred  Rus-iell  Wallace,  \\ell  kno  '.n  by  his  researches 
in  the  zoology  of  the  Eastern  Archipelago.  At 
the  same  meeting,  the  following  officers  and  council 
were  ele^ed  for  the  ensuing  year : — President.  Lieut.- 
Oeneral  Edward  Sabine,  R.A.,  D.C.L.,  LL.D.  Treasurer, 
WUliam  Allen  Miller,  M.D..  LL.D.  Seerstariu,  William 
Sharpey,  M.D.,  LL.D.,  George  Oabriel  Stokea,  Esq., 
M.A.  D.C.L.,  LL.D.  Foreign  Secretary,  Professor 
William  Hallows  Miller,  M.A.,  LL.D.  Olher  Members 
of  the  Council,  Frederick  Augustus  Ahcl,  Tsq..  Sir 
Benjamin  Collins  Brodie,  B.in.,  M..\.,  W'ilii.Tm  Benjamin 
Carpenter,  M.D.,  J.  Loc  t  ri  c  arkc.  Esq.,  Frederick 
Currey,  Esq.,  M.A.,  Warren  De  Rue.  Esq.,  Ph.D., 
Sir  William  Fergusson,  Bart.,  William  Henry  Flower, 
Esq.,  Captain  Douglas  Oalton,  C.B.,  John  Peter  Gassiot, 
Esq.,  John  Hawkshaw,  Esq.,  John  Marshall,  Esq., 
Joeepih  Preatwich,  Esq.,  Oeorge  Henry  Richards.  Capt. 
R.N..  Ardiibald  Smith,  Eaq.,  M.A.,  Lient.-Cotonel 
Alexander  Strange. 

Royal  Institution  of  Great  Britain.-  -Fnday  Evening 
Arrangements. — Jan.  15th.  Professor  Tyndall,  F.R.S., 
.M.R.I.,  On  Chemical  Rays  and  Molecules."  Jan.  22nd. 
Professor  Alexander  Herschel,  "  On  the  la^t  Eclipse  of 
the  Sun."  Jan.  29th.  John  Ruskin,  Esq.,  "On  the  Flam- 
Iwyant  ArchiteAure  of  the  Valley  of  the  Somme." 
FCD.  5tll.  James  Fergusson,  Esq.,  F.R.S..  "  Tree  and 
Serpent  Worship,  as  exemplified  by  recently-discovered 
Indian  Monuments."  Feb.  12th.  Colonel  W.  F.  Drum- 
mond  Jervols,  "On  the  Coast  Defences  of  Enprland." 

F  1  fQth.  C.  Grcville  WiUi-ims,  Ksq.,  F.R.S..  "On  the 
f-emalf  Poisoners  of  the  Sixteenth  and  Seventeenth 
Centuries,"'  Feb  ;6th.  John  H.  Ikidges,  M.A.,  H.M., 
late  Fellow  of  Oriel  College,  Oxford,  "On  the  Influence 
of  Civilisation  upon  Public  Health."  March  sih. 
William  Huggins,  Esq.,  F.R.S.,  "On  the  Latest  Dis- 
coveries in  Astronomy  made  with  the  Spedrum."  March 
lath.  Professor  Abel,  F  R.S.,  "On  some  Applications  of 
EleAricity  to  Naval  and  Military  Purposes."  March  igth. 
Or.  Crom  Bro«n«  "  On  Chemical  Constitution  and  its 
Relation  to  Physical  and  Physiological  Propenies/' 

A  Newly-Discovered  Property  of  Gun-Colton.  -It 
has  been  found  that  the  explosive  force  of  ^un  cotton  may, 
like  that  of  nitro-plycerine.  be  developed  by  the  exposure 
of  the  substance  to  the  sudden  concussion  prodnced  by  a 
detonation,  and  that  if  exploded  by  that  agency,  the  sud- 
denness wbA  consequent  violence  of  its  a^ion  greatly  ex- 
oeed  that  of  its  explosion  by  meant  of  a  highly  heated 
body  or  lame.  Thit  ia  a  maan  important  diicovenr,  and 
one  which  invests  gnn-cotton  with  totally  new  and  valu* 
able  charaAeristicB ;  ibr  it  follows,  as  recent  experiments 
have  fully  demonstrated,  that  gun<otton,cvcn  when  freely 
napoaed  to  air,  nny  be  made  to  csplede  with  dpatrvAive 


violence,  apparently  not  inferior  to  that  Of  hilrd- glycerine, 
.limply  by  employing  for  its  explosion  a  fuse  10  which  f# 
attached  a  sm^li  detonatinj^  char^^e.  Some  remarkable 
results  have  been  already  obtained  with  this  new  mode  of 
exploding  gun-cotton.  Large  biucicB  01  granite  and  other 
very  hard  rock,  and  iron  plates  of  some  thickness,  have 
been  shattered  by  exploding  small  charges  of  gun-cotton, 
which  simply  rested  upon  their  upper  surfaces — an  tfft€t 
which  will  be  sufficiently  surpriaine  to  those  who  have 
hitherto  believed,  as  every  one  has  oelieved,  that  nncon* 
fined  gun<otton  was  scarcely  to  be  consideted  as  explosive 
at  all,  that  it  pnfled  harmfe«sly  away  into  the  air,  not 
exerting  sufficient  force  -.ipon  the  body  on  which  it  might 
be  resting  to  depress  .i  mccly  balanced  pair  of  scales,  sup- 
posinf*  the  charge  to  he  tired  upon  one  phitc  of  the  scale. 
Further,  loni;  char^jes  or  trains  of  ^un-cotton,  simply 
placed  upon  the  ^nnind  aijainst  stockades  of  great  strenf;th. 
and  wholly  unconfincd,  have  been  exploded  by  means  of 
detonating  fuzes  placed  in  the  centre  or  at  one  end  of  the 
tr.un,  and  produced  uniformly  destruftive  eCfeds  through- 
their  entire  length,  the  results  corresponding  to  those 
produced  by  eight  or  ten  times  the  amount  of  gunpowder 
when  applied  under  the  most  favourable  conditions. 
Mining  and  quarrying  operations  with  gtin-cotton  applied 
in  the  new  manner  have  furnished  results  quite  equal  to 
those  obtained  with  nitro  ;;lvcerine,  and  have  proved  mjh 
clusively  that  tl  gun-cotton  is  exploded  bv  detonation  it  is 
unnecessary  to  confine  the  cliar;.;e  in  the  blast-hole  by  the 
process  of  hard-tanipinfj,  as  the  explosion  of  tlic  entire 
charge  takes  place  too  sudden!\'  for  its  effects  to  be  ap- 

Ereciably  diminished  by  the  line  of  escape  presented  by  the 
last-hole.  Thus  the  most  dangerous  of  all  operations 
connected  with  mining  may  be  dispensed  with  when  gun- 
cotton  fired  by  the  new  system  is  employed.  It  will 
readily  be  observed  that  this  discovery,  which  we  believe 
is  due  to  Mr.  Brown,  of  the  War  Office  Chemical  Establish- 
ment, is  likely  to  be  attended  with  the  most  important 
results.  Not  merely  is  the  strength  of  gun-cotton  ex- 
ploded in  this  way  much  greater  than  that  of  the  same 
substance  fired  by  simple  ipnition,  but  a  now  operates 
under  conditions  whicli  were  sulScient  under  the  old 
system  pra^ically  to  deprive  gun-cotton  of  its  power.  It 
has  been  said,  and  said  justly,  that  if  you  want  gun-cotton 
to  exert  itself  you  must  coax  it  into  the  belief  that  it  has 
a  great  deal  to  do.  Yott  must  give  it  bonds  to  break  and 
physical  obstacles  to  overcome,  with  no  outlet  or  possi- 
bility of  escape.  But  now  gun-cotton  will  exert  itself,  and 
put  forth  more  than  what  was  believed  to  be  its  full 
strength,  whether  it  see  any  wotli  to  do  or  not.  It  will 
behave  as  less  coy  explosives  have  behaved  before  it — 
alwajrs  with  this  difference,  that  it  is  half-a  doien  times 
as  powerful  as  any  of  its  rivals,  with  the  exception  of 
nitro-glycerinc,  to  which  in  mere  power  even  it  is  not  in- 
ferior. This  discovery,  therefore,  can  hardly  fail  to  give 
.1  considerable  impetus  to  gun-cotton,  and  to  lead  to  its 
universal  adoption  for  mining  purposes,  as  siwn  as  its  new 
properties  become  generally  known.  In  connexion  with 
possible  military  applications  the  discoveiy  is  invaluable. 
There  can  no  longer  be  any  doubt  what  agent  should  be 
employed  for  the  breaching  of  stockades  and  the  like;  and 
the  absence  of  alt  necesaity  for  the  use  of  strong  confining 
envelopes  will  have  an  important  bearing  on  the  employ- 
ment of  gun-cotton  for  torpedos  and  all  submarine  explo- 
sive operations,  besides  f;''<^-'*tly  simplifying  mining  and 
breaching  operations  in  the  field.  We  have,  in  fadt,  dis- 
covered several  new  advantages  to  .idd  to  those  which 
already  had  sufficed  to  recommend  pun  cotton  as  an  ex- 
plosive agent  in  preference  to  all  others.  The  conditiona 
that  are  fulfilled  by  a  detonating  fuse  in  determining  the 
violent  explosion  of  gun-cotton,  under  circumstances 
which  hitherto  have  been  altogether  unfavourable  to  snch 
a  reaolt»  have  been  made  the  suUeA  of  invcatifation 
Mr.  Abel,  and  we  hope  at  some  future  time  to  notice  the 
conclosioni  at  which  he  has  arrived,  as  they  appear  to 
have  a  very  important  general  bearing  upon  the  conditions 
which  reguaie  the  devdopmeot  of  mipiUMm  foice,  not 
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merely  from  gun-ct)tton  and  nttro-glycerinc,  but  from  ex- 
plosive compuunds  and  mixtures  geqerally.  Meanwhile, 
it  is  satisfadory  to  be  able  to  record  what  has  been  done, 
and  to  add  that  the  subjeA  is  now  accopyine  moeh  atten- 
tion at  Woolwich  and  Chatham,  under  the  intelligent 
diredion  of  the  departmeiit  to  which  the  discovery  is  due. 
—Patt-MtU  QtuMt. 


PATENTS. 

Mr.  Vauomah,  F.CSh  Pattat  Afcot,  94,  Cksmary 

Liin«,W.C. 

GRANTS  OP  PROVISIONAL  PROTECTION  FOR  SIX 
MONTHS. 

S|8i.  B.  S.  T.  SIMM.  BaricinK.  Bmex,  "Improvemeatt  ia  tha  OMnu- 

fftAlire  of  »o«p."— Pctiuon  recorded  July  jt,  1S6R. 

3<y>8.  M.  Deacon,  Applttun,  Lan.;uhitc.  "  Improvements  ia  the 
mnnrfai^lure  uf  sulphuric  acid." — October  g,  1868. 

13 1  J.  J .  He:tton,  Lanslev  Milli,  OeTbjnhirti "  Inprovennnla  ia  tb« 
ptuiluction  of  iron  and  ateeL" 

3JI}.  K.  Oxlnad,  CompMa  OlAifd,  PlyiWHltll,  OevoRSblre,  "  Im- 
provements in  the  treatment  of  am  and  minmali  fpr  the  estiaftton 
of  tin  ••— 0<rti.b<-r  15,  iSfiS. 

\\z-\.  K  Irvine,  Lcitb,  N.H.,  "  ImpwiwunHiB  tbs |icadsAioa  of 
alcoholic  liauors."~0<tober  JO,  ii>68. 

1141.  S.  Schaman,  GiaacMr.  N.B., "  Iai|iro<r«nenti ia  tmiioe  and 
otilitini;  fcrcnl  matim,  and  la  the  apparattit  employed  thoralor."— 

November  ^.  iS'iif. 

T.  Kubinson,  Widncs,  LjiKa-^hirc,  "  InpraveBMntS  in  tho 
manufacture  <if  irun  and  »tccl." — November  4,  iMS. 

3376.  H.  Baker.  WigMi,  liHewhHe,  "CettitB  {mfwevcmesls  fai 
furnaces  and  fire-ban.*— Nwramher  6,  iSM. 

340}.  T.  KuM.  OMon,  Cheshire,  and  K.  K.  Gibson,  New  nri^htun, 
Cbiethire, "  Impr.n'cmenta  in  ulilisine  a  certain  vraate  material  ob- 
tained intrtitintjc  ition  iced,  and  in  machinery  employed  therein." 

j^oS.  G.  Cl.irl<,  North'jmberlnnd  Street,  Strand,  "Improvements 
in  the  treatment,  manufacture,  and  use  uf  explosive  compounds." 

J419.  H.  Uciacmcr,  Cannon  Street,  London,  "  Improvements  in 
the  raanufafture  of  cast-steel  and  bomn(;encoas  malleable  iron,  and  in 
the  fuiion  or  melting;  of  difTcrrnt  kinds  or  qualities  of  iron  and  steel 
and  their  allt  ya.  an  J  also  in  the  constr  jClion  and  m.idc  of  working  the 
furnaces  and  apparatua  employed  lot  thai  purptMC." — November  10, 
186S.  * 

3431.  C.J.  Chaplin,  BticUefttrary,  London.  "An  improved  com- 
posilion  for  cattle  food."— A  communicatirm  from  E.  Chaplin  and  E. 
Payne,  Montreal.  Canada.— November  la,  JW>S. 

3459-  J-  B.  Green,  Bury,  Lancashire,  "Improvementc  in  si--e  used 
in  preparing  yarn  or  warps  to  be  wovea," 

3471.  H.  Aillicn,  Palairk,  N.U.,  "Improvememi  in  ircatini;  iron 
ores  or  iron  atoaea." — Novcrol>er  14,  1868. 

34S4.   A.  McNiot,  Tiverton,  Devonshire,  ani  \V.  Whcaton,  Exeter, 
Devooabire,  "  An  improved  process  for  the  manulaAius  of  salts  of 
'  t  from  ammoniacal  gas  tiqnor."— Novemksr  tt,  tSML 


INVENTION  PROTECTED  BY  THE  DEPOSIT  OF  A 
COMPLETE  SPECIFICATION. 

3jn.  H  n  Ho^k.Jd,  Cin!!rrr  >r  i.  Gloucestershire,  G.  p.  Wheeler, 
Abinghall,  tjlnujtsitTsliire,  "  ImprMvcmcntn  in  the  manoCiiftsn  Of 
artificial  iael."— Petition  recorded  Nuvember  19,  i8(i!t. 

NOTICB8  TO  PROCRBD. 

aSto.  H.  n.  Woodcock,  Low  Moor.  Yorkshire,  "  .K  new  mannfaAure 
of  metal  .for  axles,  rails,  tyres,  and  other  puri^oscs." 

3811.  C.  Turner,  Preston,  Lancashire,  "  CerMin  improvements  in 
furnaces." — Stjiltmbcr  I3,i8i58. 

jojo.  J.  G.  Willans,  St.  Stephen's  Crescent,  Middlesex,  "  Improve- 
mente  in  the  manufafture  of  iron  and  steel." — October  6^  tWft. 

3066.  J.  Dewar.  M.D.,  Kirkcaldy.  Fifeshire.  N.U.,  "  Imptovementt 
in  preparinj;  food  from  the  entrails  of  animals," 

30B7.  J.  Dtuar,  M.D.,  Kirkcaldy,  Fifeshire,  N.D.,  "  Improvements 
in  making  and  preserving  manure,  and  in  deodoriaing  offenaive  aub- 
•Uncee."— OOober  8, 1868. 

21  ij.  D.  Hall,  Winsfnrd,  Cheshire, "  Improvements  in  the  conatruc- 
tion  of  furnaces,  .ind  in  .ipparatm  for  ^tipplying  them  «-ith  fuel." — 
Petition  recorded  July  i,  iWkS, 

1137.  E.  H.  Ncwby,  King  William  Street,  London.  '  Improve- 
ments in  reducing  aluminium  from  its  ores  or  eartht,  and  in  ;  r^lneing 
allars  therefrom."— A  communication  from  A.  L.  FIcur)-,  Byston, 
Mto«.,U.8.A.--Joly4.iS68. 

SITS.  T.  J.Mayall,  Budge  Row,  London,  **  Improvcmeata  in  the 
treatment  of  tndia  rabber,  nna  percba,  or  cempoindstbeiMl.  and  in 
the  manufacture  ef  type  ana  oUwr  aition  therefrom,  for  prieting  and 
other  uses." 

nn.  J.Kairis.lImMdIron  Warln,Middlea«i,aadV.Pan«ml, 
Milton  Road,  Dulwieb,  Surrey,  *'  Improvements  In  tlie  msnabfture 

of  wrought-iron  and  5i<  r!  "  -Jalyn,  iT'' 

zxny.  A.  Munro,  ri  :i-r-  1-  rhushuc  N  H  riri;i  W.  I!.  .\t!amsi)n, 
Glasgow,  N.n.,  "  Improvcmcntii  in  the  manulacture  ol  iron  a4)d  other 
metallic  substances. —July  13. 1868. 

zi6j.  J.  Thomas,  Newcastle-upon-Tyne^  Improvemeats  ia  fur- 
naces for  smelting  and  melting."— July  ||,  iMt, 

2278.  L.  Rose,  Leith,  "  An  tomvad  almitd  Bnald  er  aitilclal 
i."-ja|yaobi«66. 


2334-  J-  H.  Johnson.  Lincoia^  Ian  FioMl.  MiddlcKX.  "  Imp.-Drt. 
ments  in  the  manufacture  of  eaat-  and  wroaKBI-iron  and  ited.  aitd  m 
<lie  fornaces  employed  therefor.*— A  communieatian  tan  A,  " 
and  P.  E-  Bnyenval,  Paris,  Prance.— July  14.  t8<8. 

ij^l.   J.  HigKin.  Manchester,  *"  Improvements  in  nukia(  , 
bl.ii;.c,  an  iin  applyini;  it  t  i  t'.-\ti)t-  f.ihr,cs  .ir. !  y.ir.is.     July  »7,  ll68. 

249^.  V.  l.c  R -y.  C  irr.mcroal  Unad,  MidJlcsei.  "  An  impniTr-;  n-'ti. 
cnnduClinfi  com;- 1  r!  >n  for  pn-ventinc  the  radia;^">n  or  irar insraioa 
of  heat  or  ci>!.J,  and  an  improved  method  of  applying  the  same."— 
Auijust  10.  1*63. 

2H1.  W.  Shaen.  Bedford  Row,  Hoiboea.  Mtddleset,  "  Inprwc- 
rocnts  in  the  m.inufatture  of  explosive  etmipounds."— A  commiinica. 
tion  from  J.  V .  E.  Schultf  c.  Potsdam,  Prussia.  -August  i*.  I^t.^ 

3036.   R.  Heilmann  and  P.  Hart,  Manchester.  "Animprored 
miUiod  of  utilising  the  fnmea  or  mpeeis  ewitaa  dsriag  eMaia 
chemical  operatioos."— OAober  s,  iMR 
3313.  J.  Heatoa,  ^^^^^"9         Derbjreblie,  ••  Inprovenan  is 


the  prodoAiaq  of  iron  1 


"~<jAobers9i,iMB. 


NOTES  AND  QUERIES. 


peterminalion  of  Acetic  Acid  in  Commercial  Acetate  of 
Lime. — "■  \'.C  "  has  called  my  attention  to  Frcscnim  s  meih  il  wiili 
phosphoiic  acid,  t  shouldtike  to  ask  him  whether  be  has  tried  it  wilh 
I  he  I  mpare  commercial  aealsn,  brown  or  gr^,  mdi  if  wbai  cSeA 
the  phuaiUMrie acid  liaa  en  we  tarry  compaaada^  ItartonwM 
produce  acid  snbauncea,  which  tvoald  vitiaM  the  reBatla,f-^.  N. 

Drying  Gila.— Your  correspondent.  "  Waterproof,"  seems  te  kt 
under  the  impression  that  the  so-called  drying  oils  become  only  rr^lr 
drying  oils  after  having  bcL-n  autimitted  to  heat,  or  to  some  such  trcii- 
ment  as  he  speaks  of,  both  9f  which,  however,  if  well  ctecutcJ  ind 
cOnlinand  for  a  sufficiently  lonK  time,  will  have  the  desired  etfst 
Thaoih  of  linseed,  poppy  seed,  walnut:.,  hemp  seed,  and  a  few  otfaen, 
ate  drying  oils  -that  is  t  >  say,  become  very  easily  oxidised,  an  J  "iri-r 
tliit  process  of  oxidation  i^ivc  rise  to  the  formation  of  a  caoutchouc  i'ki 
substance :  that  sub:>tance  is  the  protedinv;  cr>atinf(  which  is  prodocni 
by  the  application  ol  oil  paintb,  and  is  akin  In  caoutchouc,  and  a!n 
impervious  to  water.  Your  correspundcnt  dc>c^  not  wish  to  hi«: 
heat  applied  to  the  oil  he  deaircs  to  u:ie,  and  wiihe«  it  to  be  dn"' 
twenty-four  hours  ;  good  itenaine.  and  especially  old  lin»ced  oil.eill 
be  so  iiscli  without  be.itinR.  provided  the  material  or  fabric  tJ  wkich 
it  is  .i;'|:lic.l  hv  |:lac<:J  in  i.it  ilily  whMc  a  dry  and  warm  current -.' iir 
is  kcnt  up,  and  provided  the  layer  of  oil  be  not  too  thick.  If  "  Water- 
proof "wwiW  be  kind  cneeehMpfasiaeiralbta  what  for.  and  bevhe 
wants  to  oae  tlie  iril,  I  conn  readily  give  litffl  every  aid,  which  I  vis 
do  with  fircat  pleasure;  let  him  n  c  ilk-^'t.  however,  that  all  the  drriec 
oils  arc  in  reality  so, even  imnii  .li.ii.  lv  ,ii!i  i  hivm-4  been  obtainei  Irrr. 
the  seeds  ;  but  for  reasons  which  it  uould  be  too  lenf^thy  to  entct  latii 
now,  the  older  the  linseed  (raw)  oil  the  bcller.~Dr.  AuRtAHi. 


MEETINGS  FOR  THE  WEEK. 

MoisDAV.— Medical,  3. 

  London  Institution.  6.  Mr.  Rodwell  on  "  Heat  TruMiit 
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  Riiyal  In  .lilutiin  2.    GeiR-r.-vl  Monthly  Mectir-.g. 

TLT.sri*v.--l'hotot;raphic.  S. 

WsonasDAr.— Society  of  Arts,  8.    "  On  the  Theorv  of  Boiliag,  is 
eonaadUmiv?'*  *<"■»  Praccaacs  in  tte  UscfalArta,' 

by  Charles  Tomlinaon,  P.R.S.,  ftc. 

—  Gr  il  '  rirnl,  8.  •' Notes  of  a  GeoloKicx)  Rrconnaissanet  is 
,Vi.i  ;ia  Petrea,"  bv  H.  Bauerman.  Es4|  ,  F  C.S.  "On 
the  Occurrence  of  Sulphate  of  Strontia  iCelestme/  ia 
the  Tertiary  Kncku  of  Ei;ypt.'"  by  H.  Bauerman.  Em  . 
F.G.S.  "On  the  Uasalt  Dykes  of  the  Mainlinl  0! 
India,  Ac"  by  G.  T.  Clark,  Esq.,  F.G.S.  "OBtlie 
Exist eoce  during  the  Quatemar>-  Period  of  a  Glacier 
of  the  Second  Order,  occupying  the  'cirqua'  <>!  the 
valley  of  Palh^res  in  the  ucitern  part  of  the  granitic 
'maaaif  of  the  Locire,"  by  Dr.  C.  Martins,  Focr. 
Corr.  G.S. 
  Microeoopical,  8. 

Tiii  KsnAV.  — Roy.il.  Rj. 

 Royal  Sr>cietv  Club,  S. 

FatlMV.— Astronomical,' 8. 


TO  CORRESPOHDENTS. 

Yello-.'  0*iJt  of  Aniimor. .  —\\\-  h:ar  th.it  ab.lut  3?  font  nl  tV; 
article,  which  is  seldom  met  with  in  (quantity  in  the  London  eiatktt. 


end  «f  the  month. 

IP.  H.  ITiiirai*.- The  subJcA  is  under   .  _ 

correspondent  will  probably  hear  further  from  ttt  mpedtiogit 

Ci^mmunications  hart  btrn  ricciitii  fmm  J,  Thompson:  G.  W. 
Tcclrs  (viiih  enclosure);  London  and  (iencral  Water  I'unipac 
Company;  K.  K.  Tatlock ;  Bollmann  Condy,  and  Co.  (•iih  en- 
closure); P.  Squire;  M.  Kastrick;  J.  O.  .N.  Kuttcr  (uiih  cr.cicKtircl; 
Dr.  Otto  Richtcr ;  J .  Mavcr  (with  enclosure):  Motterabcad  aad  C«; 
C.  K.Jewcn,  Giiltingen:'\V.  Hobbs;  Dr.  Angus  Smith,  PJl&t^ 
B.  Baker;  J.  Bowing;  Dr.  K.  C.  MofTal ;  W.  Sykc«S  a>  & 
(with  cn«i0Mis);  R.  AiasdbBtsti  aad  F.  W.  GfiAo. 
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ON  THF, 

COMPOSITION  AND  METALLURQY 
or  tOMB 

KORWEGIAN  TITANIFEROUS  IRON  ORES. 
By  DAVID  FORBES,  F«IL8.,  te. 


C0NSIDF.RA111.F.  attention  has  of  late  been  direded  to  the 
utilisation  uf  the  titaniferuus  iron  ores,  which  are  found 
abundantly  in  New  Zealand,  Canada,  Scandinavia,  and 
Other  countries,  under  the  supposition,  entertaineJ  by  many 
engaged  in  thejnanufaftHrc  of  iron,  that  these  ores  yield, 
on  tmdting^  an  iron  or  iteel  tlloiyed  with  titaainna  and 
of  vary  aaperior  qaality. 

Id  th«  niinicFoua  artietas  tad  discosiionB  which  have 
appeared  in  English  jonroats  npoa  thia  topic  tha  avltjaft 
has  been  treated  a*  oae  of  eative  novcl^,  and  variotts 

patents  ha-.i:  al  CI  been  taken  out,  evidently  under  the  im- 
pression th^i  L  jcli  ores  had  never  previously  been  utiliseti, 
and  that  their  treatment,  as  well  as  the  nature  of  their 
protluct!*,  had  been  previously  quite  unknown  to  metallur- 
gists. 

80  far,  however,  from  this  being  in  reality  the  case,  it 
is  well  known  that  the  titaniferous  magnetites  of  Sweden, 
Finland,  and  Norway,  have,  from  very  old  periods,  been 
mined  and  smelted  un  the  large  scale  in  tha  charcoal 
blast  ftuaacesof  those  countries,  where  their  aittaltorgic 
treatment  and  value  ate  thoroughly  nadarttood  aad 
appreciated ;  and  several  Scandinavian  iroo-maaters  have 
expressed  to  roe  their  surprise  at  the  want  of  information 
possessed  by  Ea^ixh  mctatltirgUtt  la  eeneral  aiioa.thia 
Bubjeift. 

My  own  experience  in  the  smelting  oft  it  an;  fcrous  iron  ores 
dates  from  as  far  back  as  1X47,  when  I  aded  as  consulcnt  to 
some  small  charcoal  iron  works  in  the  snnth  of  Norway, 
where  such  ores  were  smelted  in  quantity.  From  my  notes 
and  analyses  I  have  extraAed  the  following  remarks,  which 
may  be  regarded  as  a  continuation  of  a  short  paper  "  On 
the  Composition  and  Metalluri^  of  loma  Norwegian 
Iron  Ores,"  which  appeared  in  No.  416  of  this  journal 
(Nov.  23.  1S67),  and  which  may  not  be  without  interest  to 
metallurgists. 

T'ttunifirDus  Magnetite  {Cristint  Afine.  Krci^trof).— 
This  ore  occurs  as  a  lode,  or  more  juo[)crly,  met.iiliictuus 
zone,  imbedded  in  the  melamorpliic  schisttt  in  the  sni^ll 
islands,  or  rather  rocks,  called  Dybsunds  Holmene,  in  the 
Kragcroc  fjord,  in  Southern  Norway.  The  ore  in  this 
aona  ia  about  6  feet  wide,  but  generally  occurs  in 
tenticidar  nttsaas,  having  a  generu  strike  of  N.N.W.t 
with  a  dip  of  80*  weMerly:  The  metallic  deposit  is  cat 
across  by  a  posterior  granite  dyke,  which,  however, 
does  not  materially  disturb  its  course.  The  ore  itself 
is  titaniferous  magnetite  ;  it  is  attracted  by  the  maf^net, 
but  not  very  strongly  so,  and  in'.eauixed  with  particles 
of  colourless  qur.rt7  and  ^^reen-bl.ick  hornblende,  wliilst  it 
is  occnsionally  seen  to  contain  minute  spanj^les  of  mag- 
rit".:c  pyrites.  Its  colour  is  brilliant  black,  and  it  retains 
this  colour  and  lustre  even  after  long  exposure  to  the  air 
and  moisture. 

The  analysis  of  this  ore  was  condoded  as  follows 
A  wei^ied  amoont  of  the  ore  was  fhsed  in  a  gold  crucible 
with  eight  times  its  weight  of  bisulphate  of  aoda,  nntil 
all  aoloDle  matter  had  been  taken  up.   The  fnsed  mass 
was  treated  .  -M  v  ater  until  nothing  remained  Init 

some  pure  white  Kiiici,  which  was  tillered  off,  washed, 
and  determined;  to  the  solution,  much  diluted  with  water, 

a  lew  drops  of  pitric  acid  was  added  (in  order  to  prevent 


tlie  titanic  acid  carrying  down  sesquioxidc  of  iron  along 
with  it),  and  the  whole  tioiled  for  a  considerable  periocf. 
The  titanic  acid  thus  precipitated  was  determined  after 
ignition,  when  it  possessed  a  light  yellow  colour.  The 
alumina,  oxide  of  iron,  lime,  and  mat^ne^ia  in  the  filtrate 
were  now  separated  as  usual,  and  the  determination  of 
the  iron  checked  by  tlie  volumetric  process  (by  bichromate 
of  potash)  upon  a  sqwrnte  portion  of  the  ore  dissolved  in 
nitro-hydrocnloiic  acid,  ana  also  used  for  determining  the 
amount  of  sulphur  present.  Phosphorus  was  sought  for, 
but  not  discovered,  although  both  Abel's  and  Spiller's 
methods  (Ci  1  a:.  News,  vol.  vi.,  p.  133,  and  vol.  xiii., 
p.  170),  as  well  as  the  molybdate  process,  were  employed. 
The  iollowtng  percentage  leiulta  were  obtained 

Inm  t*   «.   ..  42*04 

Oxygen  (as  loss)   16-03 

Prct  X  '1  of  manganese  ..    ..  o'r4 

Alumina   2*61 

Lime    a'li 

Magnesia   i-S8 

Silica           ..    **                «.  i9"9i> 

Titanic  acid   x5'xo 

Sulphur..    ..         *,  0*19 

phoephonia  


lOO'OO 

The  experience  of  the  ScandinaNnan  iron-masters  has 
shown  that  the  only  objefftion  to  the  use  of  titaniferout 
ores  is,  that  they  are  found  to  be  more  and  more  refrac- 
tory io  the  Uast  furnace  in  proportion  as  they  contain 
a  greater  percentage  of  titanic  add ;  and  if  much  titanium 
is  present,  they  require  so  much  larger  an  amount  <rf 
charcoal  to  smelt  them  as  not  to  render  their  employ- 
ment profitable  in  a  country  where  other  ores  free  from 
titanium  can  be  obtained  at  a  reasonable  rate. 

After  considerable  experience  in  smelting  the  above  ore, 
which  yielded  a  very  good  iron,  it  v.ns  lound  unprofitable 
to  smelt  it  alone  for  the  above  reason  ;  but  its  use  was 
found  benel'icial  when  employed  in  about  equal  proportions 
with  the  other  ores  of  the  distrid  which  were  free  from 
titanium.  In  the  attempts  to  cause  it  to  smelt  more 
easily,  my  prodecessor,  under  the  supposition  tlmt  a 
volatile  componnd'of  silicon  and  titanium  would  beiiMmed, 
fluxed  this  ore  with  gradoaity  increasing  charjpM  of 
stamped  quartz,  undl  at  last  a  cast-iron  was  obtamed  so 
highly  charged  with  siGcou  that  it  ilowed  firom  the  furnace 

like  porridge. 

I,  on  the  contrary,  used  lime  as  a  flux,  and  probably 
went  at  first  to  the  other  extreme,  with  the  object  of 
slagK'^K  olT  the  titanic  acid  as  titanatc  of  Im  p  ,  but  I  did 
not  obtain  a  s.itisfaitory  result  ;  subsequeiuly,  however, 
the  examination  of  some  silico  titanates.  which  proved 
much  more  fusible  than  pure  titanates,  led  me  to  employ 
a  mixture  of  stamped  quartz  and  limestone  as  a  flux. 
This  was  found  to  give  veiy  satisfadory  results  in  praAice. 
and  when  tha  amount  of  titanium  to  the  ore  did  not 
csceed  8  per  cant,  or  waa  ledneed  to  lUa  oereentage  by 
admixture  of  other  oces  of  hon  firee  iWim  tftanfe  acid,  no 

difficulty  was  experienced  in  working  this  ore  cleanly  and 
profitably.  The  cast-iron  produced,  upon  analysis,  did 
not  contain  phosphorus,  only  a  trace  of  sulphur,  and 
afforded  o'05  per  cent  titanic  acid,  equal  to  0  03  per  cent 
titanium,  which  1  iniaL;inc  was  rather  mechanically  inter- 
mixed than  chemically  combined  with  the  iron. 

The  cast-iron,  however,  possessed  a  peculiar  fraftnie, 
not  easily  de:^cribed,  but  easily  distinguished.by  the  furnace 
men,  who  cuuld  at  once  recognise  the  pig  from  these oies, 
even  after  it  liad  beeft  re^mclted  in  the  cupola. 

The  slags  Crom'tbia'die  land  kftaitiferous  ores  in  general) , 
even  In  cases  inhere 'it  had 'only  been  employed  as  an 
admixtarfe  of  as  tdw  44  itf  cent  of  the  charge,  arc  at 
:  r:;:c  rect)|fnisa':i!  j  ' utli  1  .  ir  lirliaviour  when  tluid,  aa 
Weil  as  llieir  apj  caiuJicc  and  lrai.iiire  when  told.  .^Sj  they 
!low  from  the  furnace,  a  series' of  blisteis  (if  they  may  be 
SO  called)  rise  up  Crom  tlie  slag,  sometimes  to  the  height 
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of  from  6  inches  to  a  font,  and  about  the  thickness  of  thi: 
wrist ;  after  standing  up  thus  for  some  minutes  with  a 
very  peculiar  appe.iranct',  they  suddenly  collapse,  and 
sink  into  the  siiU  fluid  current  of  slag,  leaving  merely  a 
depieated  fnark  to  show  where  they  had  previotidy  raised 
tbeiBttlves- 

When  cold  the  slag  has  generally  an  external  glaisy 
coating,  about  |th  to  |tbs  of  an  inch  in  thickness,  of  a 
greenish  or  greenish  brown  colour,  beneath  which  the 
whole  mass  is  an  agglomeration  of  ciystaUIno  needles,  of 
a  brown  or  brownish  yellow  colour,  often  very  porout. 

Many  of  t!iij<;e  shgs  arc  tln^rcd  Islue,  especially  when 
more  compac'i.  and  they  have  liftcn  a  fine  blue  colour  at 
the  points  of  jundion  of  the  k;ryu.i!linc  .nternal  mass\\  ith 
the  external  vitreous  coating,  this  colour  being  probably 
due  to  the  redoQion  of  the  titanic  acid  to  a  lower  state  of 
oxidation. 

The  blast  furnace  in  which  these  ores  were  smelted 
possessed  the  following  dimensions : — Total  vertical  height 
from  sole  nrheanh  to  cnarging  plane.  32  feet ;  height  from 
hearth  to  tcnmett  I|  feet ;  ditto  to  shoulder,  6  feet ;  ditto 
fhmi  shooMar  to  widest  diameter,  a  feet;  diameter  at 
hearth,  2  feet ;  ditto  at  shoulder,  4  feet ;  ditto  at  widest 
part,  7  feet;  ditto  at  charging,'  plane,  5  feet.  The  blast 
was  provided  by  three  square  boxes,  nnd  was  he.itcd  to 
atiout  500'  F.  (260'  C.)  by  the  waste  gases  from  t)ic  f'.ir- 
nace.  The  ore  was  roasted  in  furnaces  situated  on  the 
top  of  the  furnace  and  hfated  by  the  waste  teases,  and 
after  roasting  it  was  broken  up  to  the  si/e  of  nutmegs  by 
rollers.  The  charcoal  employed  was  a  mixture  ot  spruce 
fir,  and  pine,  and  it  required  40  English  cubic  feet  of  this 
charcoal  (about  3744  lbs.  in  vrei^t)  to  produce  i  ton 
cast-iron.  The  total  yidd  of  cast-iron  per  week  from 
these  asoall  fttmaees  was,  on  an  average,  about  16  tons, 
the  ore  producing  about  33  per  cent  iron. 

Tilaniferoui  Magndite  (Gullaxrud  Mine,  Egfr).  -The 
occurrence  of  this  ore  very  strikingly  simihar  to  that  of 
the  last  describt  d,  and  it  may  be  stated  that  the  majority 
of  the  titaniferotts  iron  deposits  of  Scandinavia  which  I 
have  exaonaed  possess  cbaraAers  of  great  similarity  with 
one  another,  seldom  or  ever  being  foand  as  tme  metallic 
lodes,  but  usually  as  depo|its  in  the  metanoiphjc  sdliits 
(genaraUy  bomblendic)  in  lenticabir  mattmu  whjeb  arrange 
themtdvea  in  the  direaion  of  the  fbtiatien  of  the  rocit 
itself. 

In  the  Gullaxrud  mine  the  toni;  axis  of  the  lenticular 
mass  of  iron  ore  runs  about  east  and  west,  the  depanit 
d:|iping  at  a  hi^h  angle  (So  ;  to  the  north  ;  and  at  the 
point  upon  which  the  main  workings  have  been  sank 
tiie  clean  ore  possessed  a  width  of  ahont  18  feet. 

The  mineral  is  a  titaniferoii'^  niai^netite  of  a  brilliant 
deep  black  colour,  which  does  not  ciiange  or  rust  upon 
exposure  to  air  and  moisture ;  it  contains  a  somewhat 
intimate  admixture  of  hornblende  and  quarts  with  specks 
of  magnetic  sulphide  of  iioii,  and  the  whole  Is  slightly 
attmacd  by  the  nugnet. 

The  analysis  was  coadndked  in  the  same  manner  as  in 
the  case  of  the  previously-described  titaniferous  magnetite 
from  Krageroe,  with  the  exception  only  that  the  phos- 
phorus present  was  separated  by  fusion  with  carbonate  of 
soda,  and  afterwards  determined  as  pyrophosphate  of 
magnesia  i n  theiisaal  manner.  The rasttlia  obtained  were 
as  follows  :— 


Iron    3S-89 

Oxygen  (as  loss)   14  .s 4 

Protoxide  of  manganese    . .    . .  o-4i!i 

Alumina                         . .    . .  i-yo 

Lime     ..    .,    3-55 

Magnesia    ..   3-98 

Silica    28*10 

Titanic  acid  . »    7*10 

Snlphnr..   ..   0*59 


Crbuical  Ntvi, 
Dsc.  It,  1668. 

The  amounts  of  phosphorus  SBOd  sulphur  contained  in 
this  ore  are  so  large  as  to  prevent  its  being  employed  for 

the  produdlion  of  Lharcoal  bar  iron,  as  the  trial  smeltings 
made  for  this  purjiose  showed  that  the  bars  obtained  were 
extremely  rcd-shtirt.  1  he  abundance  of  tlie  ore.  and  its 
consequent  chf'.ipncss,  as  well  as  us  proximity  to  the 
smelting  work:,,  rendered  it,  however,  of  importance  for  : 
the  produftion  ot  casting  pig.  A  sample  of  this  pig  was 
examined  by  me,  and  found  to  contain  both  sulphur  and 
phosphorus,  along  with  0-26  per  cent  titanic  acid,  equiva. 
lent  to  0*16  per  cent  metallic  titanium,  which  most 
probably  was  only  mechanicaUv  intermixed,  and  not 
alloyed  or  chemically  combined  with  the  iron. 

Tlie  ore  when  smelted  alone  was  found  to  be  refractory,  I 
and  not  to  produce  a  liquid  slag  ;  but  this  difficulty  dis- 
appeared when  it  was  smelted  alo:i:r   ,  i-b;  other  ores  free 
from  titanium,  in  a  similar  manner  to  the  titaniferous  mag- 
netite from  Kiagcroe  before  detcribed. 


THE  ZIRCONIA  UGHT. 


MesMt.  Tsasad  da  Motay  and  Go.  have  nateflted  an  in* 
ventton  for  tmpravements  in  preparing  sfroonia,  and  the 

emplo>-mt'nt  of  the  same  to  develope  the  lig^t  of  Oiy> 
hydrogan  riatne.    The  specification  is  as  follows  : — 

Zirconia,  or  oxide  of  zirconium,  in  whatever  manner  i; 
may  be  extracted  from  its  ores,  can  be  agglomerated  by 
compression  ;  for  example,  into  sticks,  discs,  cylinders,  or 
other  forms  suitable  for  being  exposed  to  the  flame  of 
mixtures  of  oxygen  and  hydrogen,  widUMlt  llfidergoiag 
fusion  or  other  alteration.  Of  ail  the  known  t«rrooa  endcs 
it  is  the  only  one  which  remdns  entirely  unaltered  when  1 
submitted  to  the  adlion  of  a  blowpipe  fed  by  oxygen  and 
hydrogen,  or  mixtures  of  oxygen  with  gaseous  or  liquid 
carbonated  hydrofjcns.  Zirconia  is  also,  of  all  the  terrcu^ 
oxides,  that  which,  when  introduced  into  an  oxybydrogen 
flame,  devetopes  the  flMMt  intense  and  the  most  ind 
light. 

To  obtain  zirconia  in  a  commercial  state  I  extraA  it  | 
from  its  native  ores  by  transforming  by  the  mftion  of 
chlorine  in  the  presence  of  coal  or  charcoal  the  riHcate  of 

zirconium  into  double  chloride  of  zirconium  and  of  sili- 
cium.    The  chloride  of  silicium,  which  is  more  voIatiU 
th.m  the  chloride  of  .Tirconi.im,  is  separated  from  the  Utter  j 
by  the  action  of  heat ;  the  chloride  of  zirconium  remaining  ' 
is  afterwards  converted  to  the  state  of  oxide  by  any  of  the 
methods  now  uwd  in  chemistry.    '1  he  zirconia  thus  ob- 
tained is  first  calciufd,  then  moistened,  and  submitted  in  \ 
mouldn  to  the  action  of  a  press  with  or  without  the  inter- 
vention of  agglutinant  substances,  such  as  borax,  boracic 
acid,  or  clay.   The  sticks,  cylinders,  discs,  or  other  forms 
thus  agglomerated,  are  brought  to  a  bi|^  temperature,  and 
thus  receive  a  kind  of  tempering  or  preparing^  the  cffied  of 
which  is  to  increase  Ihetr  density  and  molecular  c«n- 

patfVne?;s. 

I  can  also  compress  in  moulds  shaped  for  the  purpose  a 
small  quantity  of  zirconium  capable  of  forming  a  cyhnder 
or  piece  of  little  thickness,  which  may  be  united  by  com- 
pression in  the  same  mould  to  other  refractory  earths,  such 
as  magnesia  and  clay.  In  this  manner  I  obtain  sticks  oc 
pieces  of  which  onl^  the  part  exposed  to  the  adlion  of  the 
flame  is  of  pure  xirconia,  while  the  remaining  portion 
which  serves  as  a  support  to  it  is  composed  of  a  cheap 
material. 

The  property  composed  by  zirconia  of  bein^  at  once  the 
most  infusihU-.  the  most  unalterable,  and  the  most  lumi- 
nous oi  aii  the  chemical  substances  at  present  known  when 
it  is  exposed  to  the  aiftion  of  an  oxyhydngen  flame,  has 
never  before  been  discovered,  nor  hM  its  property  of  being 
capable  of  agglomeration  and  moulding,  either  separately 
or  mi«cd  wtth  1^  somU  pockUm  gf  tA  agghitimat  nbi 
stance.  .-..hi.  | 
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ON  FOOD.* 

By  DR.  LETHEBV.  M.A..  M  B  .  &C. 

fCent-naed  from  paj^ajO.) 

Preservation  0/  Food — UnwIiQiesonie  and  AdiiHeratid 
Food. 

It  reqiiniM  no  afgninent  to  khow  that  the  pmetvation 
of  food  ]«  B  imttar  of  great  public  importMce ;  for  U  not 
only  entblcK  us  to  provide  against  adual  want  in  periods 
of  unusual  scarcity,  but  it  also  affords  the  means  of 

equalisinfj  the  distribution  of  fooJ  ai  a!I  times,  «;o  that 
the  excess  of  one  country  m.i\-  be  used  in  supplying  the 
deficiency  of  another.  in  t}>e  pastoral  districts — for 
example,  of  Canada,  Australia.  T.ismania,  the  Cape  of 
Good  Hope,  Mexico,  the-  Argentine  Republic,  ana  the 
Brazils — thousands  of  tons  of  meat  are  always  available 
as  food,  and  yet  they  are  lost  to  us  because  of  the  difti- 
cultie*  of  preserving  it.  In  South  America,  at  least 
3,0QO|000beftsts  are  annnally  slaughtered  for  the  fat,  skin, 
nnd  bones,  the  flesh  of  which  couU  be  supplied  here  «t 
lees  tben  aid.  per  tb.  So  also  in  Austreliat  the  wnonnt  of 
neat  available  as  food  is  pradically  inexhanstiUe.  Last 
jrear  Mr.  Philpott  stated  to  the  Food  Committee  of  the 
Society  of  Arts,  that  he  himself  was  in  the  habit  of 
melting  down  from  1,000  to  1,500  sheep  daily  fur  lour 
months  together  ;  and  that  in  the  vast  distnds  of  rich 
pasturc'land  from  Victoria  to  Brisbane,  there  was  an 
unlimited  supply  of  the  very  finest  meat — ail  of  which 
was  at  present  entirely  wasted,  because  of  the  difhculty 
of  disposing  of  the  flesh  ;  and  therefore  the  carcases  of 
the  animals  were  melted  down  for  fat.  A  bullock  in 
Analtalia,  he  s  iid,  costs  only  from  £1  to  and  kj^s  of 
mutton  of  the  very  best  quality  were,  wlien  salted,  sold 
for  3  s.  a  dozen.  If  soae  stmple  and  prafticahle  means 
cotJid  be  det^Md  for  pieserving  such  meat,  it  might  be 
supplied  to  onr  mailcetB  at  less  than  3d.  a  ijound. 

Until  recently,  the  only  process  employed  for  this  pur- 
pose was  the  rude  method  of  saltini;  the  meat,  but  the 
deterioration  of  it  was  so  obvious,  and  the  distaste  for  it 
so  general,  that  it  was  only  practised  to  a  limited  extent, 
and  for  occasions  when  fresh  meat  could  not  be  obtained. 
The  salt  junk  of  the  navy  in  olden  time  was  a  good 
example  of  the  wretchedly  unwholesome  and  indigestible 
meat  prepared,  for  it  could  hardly  be  called  preserved,  by 
this  process.   Recognising,  therefore,  the  necessity  for  a 
better  means  of  preaervtng  food,  the  naval  authorities  of 
awry  country  appealed  to  seienoe.  and  gave  the  la^st 
eneoonfemcnt  to  inventofs.  A  fiirther  stimulus  to  inven  • 
tion  was  created  by  the  necessity  Ibr  supplying  our  ArAic 
explorers  with  ^;ood  and  wholesome  food  during  their  long 
winter  residence  in  the  frozen  sc.is  of  the  North  ;  and  as 
that  inqu;r\-  was  set  on  foot,  not  merely  for  the  purpose 
of  di.seovcnng  a  north-west  passage  to  our  po»ses!iion8  in 
Arner  ca,  but  also  with  thc  vicw  of  prosecuting  scientitic 
research  in  almost  inaccessible  regions,  an  unusual  induce- 
ment was  offered  for  the  preparation  of  such  food.  The 
demand  thus  created  was  soon  acknowledged  by  science, 
and  was  also  met  byCbepraAicalekill  of  the  manufadurer, 
so  that  the  Ar  Aic  voyager  went  oonfideatly  on  his  journey, 
knowing  that  be  had  other  food  than  the  imwholesome 
jnnk  of  the  navy.  The  earliest  piepafadoas  supplied  to 
nimwcre  mnctores  of  dried  meat  with  sugar  and  spice 
(pcmmican),  but  after  a  time  they  were  furnished  with 
fresh  meat  preserved  in  air-tij;ht  cases.    At  first  the  supply 
\%as  chietly  for  voyaf^ers  in  cold  countries,  but  when  the 
value  of  this  method  of  preservation  became  known,  the 
European  residents  of  hot  cKrnates,  as  India,  eafjerly 
sou^rht  for  the  fresh  foods  which  they  were  accustomed  to 
use  in  their  own  country,  and  thus  an  additional  stimulus 
was  given  to  this  process  of  manufacture.    At  the  present 
time  it  has  acquired  gigantic  proportions. 

1  have  before  me  a  list  of  the  specifications  of  pateo^* 
itlating  to  the  peesetvatioo  of  food,  from  the  year  to 
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the  end  of  1855,  and  I  find  that  only  one  was  described  in 
the  seventeenth  century,  and  three  in  the  eighteenth, 

wl'.ile  ,i>  many  as-  1T7  were  specified  in  the  first  fifty-five 
years  ol  thc  present  centurs-.  Invention,  however,  has 
not  been  prolific  of  ncv,-  processes,  for  it  is  mainly  confined 
to  .in  application  of  one  or  two  stmple  elementary  prin- 
ciples—  id  of  thc  p.ntents,  for  example,  arc  for  thc  preserva- 
tion of  food  by  dr)ine  ;  31  by  excluding  atmospheric  air; 
8  by  covering  the  food  with  an  impervious  substance,  as 
fat,  extract  of  meat,  gelatine,  collodion,  &c. ;  and  7  by 
injcAing  meat  with  various  <ialts. 

But  Mfore  we  proceed  with  the  eaaaiinatioa  of  these 
processes,  it  will  oe  advantageous  to  inqaire  a  little  into 
the  cifcumstances  which  lisvonr  organic  decompositioa. 
It  would  seem,  from  experiment  and  observation,  that 
three  concurrent  conditions  are  absolutely  necessary  for 
active  putref.iAion — viz.,  the  presence  of  much  moisture, 
the  access  of  atmospheric  air,  and  a  certain  temperature, 
as  from  about  40  to  200*  of  F.threnheit  ;  any  of  these 
being  absent,  the  organic  substance  resists  decay.  All 
preservative  processes  must,  therefore,  depend  on  an 
application  of  one  or  other  of  these  principles ;  and  per- 
haps we  may  add  a  fourth— viz.,  the  action  of  chemical 
agents.  Let  us  review  them  in  detail. 

I  St.  The  preservation  of  substances  1^  drying  them  is 
of  very  anaent  date.    In  our  anatomical  museums  we 
have  long  known  that  specimens  of  the  animal  body  may 
be  preserved  for  an  indefinite  time  by  drying  them,  and 
then  varnishing  them  so  as  to  cxclvide  the  moisture.  Here 
is  a  dissection  prepared  in  that  m.mner,  which  has  been 
used  for  Icfture  illustration  at  thc  London  Hospital  for 
more  than  h.i1f  a  century,  and  yet  it  is  as  sound  as  when 
it  was  made.    In  warm  climates  it  has  been  a  practice  for 
ages  to  preserve  fish,  and  even  meat,  by  drying  them — 
the  meat  being  cut  into  strips  and  exposed  to  thea^ionof 
warm  dry  air.   Charqui,  or  South  American  beef,  which 
you  see  here,  is  an  example  of  it.   It  is  obtained  from 
animals  that  are  grass-fed,  and  they  are  killed  by  pithing 
and  then  bleeding  them.   DireAIy  the  hide  is  taken  on, 
the  liesh  ia  stfimed  from  the  bones  and  allowed  to  cool. 
It  is  then  placed  on  a  table,  and  jerked,  or  cut  np  into 
thin  slices,  which  -ire  piled  up  in  heaps  with  alternate 
layers  of  salt.    After  standing;  twelve  hours  the  meat  is 
turned,  and  fresh  salt  is  added  where  necessary.  The 
next  day  the  salted  strips  arc  placed  upon  hurdles,  and 
exposed  to  the  sun  to  dry.    It  requires  two  or  three  days 
to  dry  the  meat  thoroughly,  and,  for  fear  of  damp,  it  is 
always  taken  indoors  at  night.    There  are  several  varieties 
of  this  meat — as  pato,  which  is  the  best  and  most  free 
from  sinew;  manta,  the  second  quantity  ;  and  tasajo,  the 
third,  which  is  very  thin  and  full  of  sinews.    All  the 
varieties  require  to  be  well  soaked  in  water,  and  then  to  be 
cut  small  and  cooked  by  prolonged  boiling.  But  animal 
foods  are  not  well  preserved  in  this  manner,  as  they  loee 
their  flavour,  and  become  tough  and  indigestible  ;  the  fat 
also  gets  rancid,  and  in  damp  weather  the  meat  absorbs 
moisture  and  becui^ies  mouldy  and  sour.    Perhaps  the  lean 
parts  of  meat-  as.  the  heart,  tongue,  and  strips  of  muscle 
— might   be  advantageously  preserved    in    this  way, 
especially  in  warm  and  dry  climates.    The  I'ood  Com- 
mittee of  this  Society  reported  favourably  of  a  specimen 
of  dry  powdered  beef  from  Quecnstown,  which  they  said 
was  \n  excellent  condition,  and  contained  about  four  times 
as  much  nutritious  matter  as  ordinary  meat.  Generally, 
however,  the  fat  is  very  rancid,  even  when  pains  are  taken 
to  prevent  the  substance  irom  g:et  ting  mouldy.  ItUfiMtlM 
same  reason  that  all  attempts  to  preserve  milk  and  the 
j  yolk  of  eggs  by  drying  have  failed,  although  the  dried 
I  white  of  egg  will  keep  well,  as  in  the  process  of  Mr. 
I  Charles  Lamont,  where  the  albumen  is  dried  in  thin  scales 
I  — forty-four  eggs  making  about  i  lb.  of  the  preparation. 
1  Absorbent  substances  mixed  v.-lth  the  fatty  food  will 
I  obviate  the  diffir!i!ty,  to  some  extent,  as  in  the  preparation 
I  of  pemmican,  where  sugar  and  spice  are  added  to  the  dry 
\  \  powdered  meat  \  and  in  the  severail  processes  for  preservittg 
*  \  vSSit.  by  evaperating  it  and  mixing  it  with  sugar,  Ac.,  asia 
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the  patents  of  Newton  (1835),  Grimwade  {1847  and  1855),  I 
Louis  (1848),  &c. ;  as  well  as  the  process  df  ])nv:soii  an  J 
Symington  (1847),  for  preserving  eggs  by  mixing  the  yolks 
:ind  whites  with  flour,  grouYid  rice,  or  other  farinaceous 
substance,  and  dryinfj.  Extrad  of  meat  also  may  be  pre- 
served in  the  s.imo  n^.anner,  as  in  the  patent  of  Don.ilJson 
(1793)1  of  Robertson  (1851),  and  of  Borden  (1851),  where 
the  extras,  after  the  separation  of  fat,  is  mixed  with 
farinaceous  matters ;  in  the  last  case  it  is  also  baked  in 
the  form  of  biscuits.  In  the  year  1854,  MM.  BItimeathal 
and  Cfaolkt  obtained  their  patent  for  combining  meat  and 
YCgetaUes  fn  the  fonn  oT  tableti,  1^  first  drying  the 
VSf^etaides  and  pressing  into  cakes,  and  then  submitting 
them  to  successive  immersions  in  rich  soup — allowing!; 
tlifin  10  diy  In  warm  air  after  cicn  itiU'.icrsinn.  When  i 
the  cxiiacl  (if  meat  is  made  without  fat  o»  gciatuic,  as  in 
the  c.^sc  of  Ltebig's  extrad,  it  may  bf  kept  for  a  long  time 
In  a  pasty  condition,  without  mixing  it  with  farinaceous 
matters,  aUhou;;h  the  preparation  ot  it  with  bafccd  flour, 
as  already  described,  is  a  great  improvement. 

The  process  of  drying  is,  howeveTibest  ad  ij'tcd  for  the 
preservation  of  vegetable  substances,  and  it  has  been  so 
used  from  time  immemorial,  as  in  the  keeping  of  pot-herbs, 
io  praparfng  the  tea-leaf,  in  making  hay,  &c.  In  this 
COUDtry,  the  first  recorded  patent  for  preserving  vegetables 
Igr  drying  them  was  granted  in  17S0,  to  John  Graefer, 
who  souRht  to  retain  the  flavours  of  vegetables  by  first 
dipping;  them  in  bo:Iin[;  salt  and  water,  and  then  drying. 
Forty  years  later  {iSiO/ John  Vallancc  obtained  a  patent  for 
preserving  hops  by  drying  their:,  and  then  compressing 
them  into  a  small  space.  Then  came  the  patents  of 
Edwards  (.\L;f;u>t,  1.S40),  for  boiling,  granulating,  and 
drying  potatoes ;  and  of  Grillett  (November,  1840),  for 
preserving  both  cooked  and  uncooked  potatoes  by 
drying.  Ten  years  afterwards  (in  November,  1850) 
Masson  obtained  his  patent  Ibr  preserving  vegetables  by 
drying  them  aad  forcibly  compreising  them,  so  that  they 
were  reduced  to  one-seventh  their  original  bulk — a  cubic 
ard  containing  rations  for  16,000  men.  This  process 
as  been  very  successful,  and  it  is  still  pradised  by 
Devaux,  Chollet,  and  others,  for  it  serves  for  the  preserva- 
tion of  all,  kinds  of  vegetables— as  potatoes,  cabbages, 
carrots,  cauliflowers,  beans,  apples,  &c. ;  and  when  steeped 
in  water  they  re-absorb  their  nstural  proportions  of 
moisture  and  swell  out  to  their  original  si.'e.  ThL'y  are, 
however,  somewhat  deficient  of  flavour,  and  they  require 
prolonged  boiling,  as  from  one  and  a  half  to  one  and  three- 
quarter  boursi  to  cook  them. 

By  a  more  careful  process  of  dr3Hng,  Mr.  Makepeace 
has  managed  to  preserve  both  the  colour  and  the  flavour 
of  vegetables,  especially  of  pot-herbs,  as  you  may  see 
from  these  specimens. 

Altogether  there  are,  or  have  been,  about  thirty-one 
patents  in  this  country  for  the  preservation  of  VariOttS 
ariitles  of  food  by  drying  them. 

.;nJ.  The  preservation  of  organic  matter  by  excluding 
atmospheric  air  is,  like  the  List,  a  very  ancient  process. 
The  oltl  pravftice  of  burying  the  dead  in  leaden  cofiins,  and 
the  still  more  ancient  custom  of  swathing  them  in  resinous 
bandages  or  waxed  cloths  (called  cerements),  owe  their 
preservative  powers  to  the  exclusion  of  atmospheric 
air;  aad  It  is  remarkable,  seeing  the  efficacy  of 
the  process,  that  the  scientific  prificiple  of  it  uras  not 
long  ago  recognised  and  applied  to  the  preservation  of 
food.  ^  The  first  patent  of  the  kind  that  I  am  acquainted 
with  ?n  this  country,  was  granted  to  IVancis  Plowdcn, 
in  June,  1807  ;  and  he  describes  it  as  a  pmc  t  ,s  for  ••  prc- 
s>ervin«^  butchers'  meat,  animal  and  otlirr  i  irn  stiblc  sub- 
stances, by  encrusting  thi-m  v.:tli  a  s.ibstance,  which 
must  not  only  resist  tlie  csictts  of  atmospheric  air,  but 
must  not  communicate  any  noxious  quality  to  its  con- 
tents," and  for  this  purpose  he  employed  essence  or  ex- 
traft  of  meat — the  substance  being  dressed,  so  that  it  may 
preserve  the  longer,  is  wiped  dry,  and  put  into  a  wooden 
vessd,  atul  the  hot  extraft  is  poured  over  it  in  a  fusible 
state,  so  aa  to  fi«d  its  way  into  every  vacoinn.  Three 


I  yearn  later  (in  February,  t8io|.  Augustus  dft  Heiitetook 

out  the  first  patent  for  prcst-rving  me.Tt,  by  exhausting  the 
air  from  the  vessel  containing  the  meat,  and  he  contrived 
a  machine  for  the  purpose,  as  the  adtion  of  the  comtnoti 
air-pump  \\ab  letl-.o-.i^.    Six  and  thirty  year-,  :if!er  thi» 
(1846)  the  late  Mr.  Warir.^ton,  of  A[^othcear;cs'  Hall, 
obtained  his  patent  for  the  preservation  of  animal  sab- 
stances,  by  coating  them  with  common  glue,  gelatine,  or 
concentrated  meat  gravies,  or  otherwise  by  dipping  thCBt 
in  warm  solutions  of  such  substances;  or  by  wrapping 
them  in  waterproof  cloth,  or  covering  them  with  caom- 
chouc,  gutta-percha,  orvarnlsh.  These  mark  the  startiag- 
poi nts  of  the  varionsprocesses  now  in  use ;  lbrcaaanle>- 
(n).  Of  those  which  owe  their  operatioo  to  the  exdsika 
i  of  air,  tjv  fillint^  up  the  vessel  with  something  hot,  there 
ate  the  patents  of  Plowden  (1807),  who  used  rich  gravy  ot 
exiraifl  of  meat;  of  Granholni  (:t)i7),  who  used  hot  fat  or 
hot  animal  jelly ;  and  of  VVothly  (1^55),  who  used  oil.  s» 
in  preservinj;  anchovies.    I  am  rather  surprised,  cunsiJcr- 
ing  how  easily  the  exclusion  of  air  is  efle<;tcd  by  stir- 
rounding  the  substance  with  hot  fat,  that  this  method  of 
preserving  meat  has  not  been  adopted  in  Australia  aad 
South  Ameriea}  Cwastlie  fst  wbidi  tiMV  prepare  fisai 
their  wild  stndE  is  aent  to  this  counnjia  CMiBS,tlMR 
would  be  no  diflicalty  In  sending  with  it  the  finer  dssuiy 
tions  of  joints,  at  legs  of  mutton  and  good  pieces  of  Mt 
The  process  should  be  conduced  as  follows : — When  tlw 
fat  i«  melted,  and  is  at  1  trmpernture  of  from  240"  tr 
250"  Fahr.,  the  fresh  joints  should  be  plunged  into  tt,  and 
kept  there  for  a  few  minutes,  so  that  the  superficial  mois- 
ture might  be  thoroughly  evaporated.    They  should  then 
be  immediately  packed  in  sound  dry  casks,  and  tViled  up 
with  hot  fat,  at  a  temperature  of  213*  or  thereabout.  In 
this  manner  the  fat  and  the  joints  might  be  transmitted 
to  this  country,  and  on  their  arrival  there  would  be  as 
difficulty  in  melting  the  fat  white  in  the  caiks,  and  tbcs 
removing  the  pres<vved  Joints. 

Vegetable  substances  are  frequently  preserved  in  bottks 
filled  up  with  hot  syrup,  and  the  pradice  is  a  very  old  ooe. 
Hot  water  is  also  used  for  the  same  purpose,  and  thic 
method  dates  from  the  year  1807,  when  this  Society  gave 
a  premium  to  Mr.  Saddington  for  his  method  of  preserMDg 
fruits  without  sugar.  His  process  was  to  gather  the  frtiit 
a  little  before  ripening,  and  to  put  it  immediately  into 
clean  bottles,  -filling  the  bottles  with  the  fruit  to  the  neck. 
They  were  then  placed  in  a  vessel  of  cold  water,  and  heat 
was  applied  until  it  rose  to  the  temperature  of  160*  to 
170'  Kahr.  After  standing  exposed  to  this  temperatmc 
for  half  an  hour,  the  bottles  wets  filled  up  to  within  sa 
inch  of  the  ton  with  hoiling  water,  and  were  then  inunc- 
diateiy  cotked  and  covered  at  the  top  with  cement.  Tie 
action  of  the  heat  was  not  merely  to  expel  atmospheric 
air  from  the  bottles,  but  also  to  coagulate  the  vegetable 
albumen  of  the  f:i;it  I'Vuits  and  green  vegetables  axe  still 
preserved  in  this  manner,  a  little  alum  being  generally 
added  to  the  water  in  the  bottle  for  the  purpose  of  hard- 
ening the  tender  <^kin  of  the  fruit,  and  so  pre>'enting  its 
disfigurement  by  bursting. 

(b).  A  process  not  very  unlike  the  preceding  is  that 
which  consists  in  the  destruAion  of  the  oxygen  of  the  air 
in  the  vessel  by  heating  the  substance  in  it.  This  is  the 
plan  of  M.  Appett,  who,  in  1810  (three  years  after  the 
publication  or  Mr.  Saddingtoa'a  method),  ebtaiaed  the 
reward  eif  i«,ooo  francs,  owred  in  the  preceding  yesr 
by  the  French  Government,  for  the  best  method  of  pss* 
serving  food.  Here  is  the  book  which  M.  Appert  wrote 
at  the  time,  and  he  tells  us  to  cook  the  food  to  some 
CRtcnt,  ,'»nd  put  it  into  strong  glass  bottles — filling  thcia 
ah;  t  the  top.  The  bottles  are  then  to  be  securely 
corked,  and  exposed  for  some  time  to  the  adion  of 
boiling  water.  To  guard  against  accident  from  bursting* 
the  corks  are  to  be  wired  down,  and  the  bottles  wrapped 
up  separatl^  in  cloths.  After  this  the  corks  are  to  be 
well  coversd  with  pitch,  to  excltide  atmospheric  air.  A 
like  process  was  patented  in  the  antwoil  of  tiw  same 
year  (<8ao),  ty  Mr.  Peter  Daiwd,  wlio,  no  0Mbt,  de- 
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rived  it  from  the  puhlishctJ  account  of  M.  Appcrt,  dated 
nine  months  before ;  and  since  tht-n  many  such  patents 
have  been  obtained,  which  I  need  not  describe.  Attempts 
have  frequently  been  made  to  preserve  milk  by  this  pro- 
cess. Appert  recommended  that  the  milk  should  be  boiled 
dowa  to  about  half  its  bulk  before  putting  it  into -the 
bottlet;  and  in  1847  Bekaert  tried  to  improve  the  prt;c«l« 
by  adding  carlxMtate  of  soda  to  the  milk.  Later  stm,  (n 
the  same  year,  Martin  de  Lic:nac  obtained  a  patent  for 
reserving  milk,  by  evaporating;  it  to  one  sixth  of  its  bulk 
cfure  bottlin;;  it.  Then  there  v,  (.rc  the  patents  of  Syming- 
ton and  uf  Mortau  (185^),  but  all  these  methods  have 
failed  in  praiftice  on  .account  of  thediffiealtyof  pKventing 
the  separation  nf  the  butter. 

(i  ).  The  preservation  of  food  by  exhausting  the  air  from 
the  vessel  containing  it  dates,  as  I  have  said,  from  the 
year  1810,  when  Augustas  de  Heine  proposed  to  use  n 
vessel  witli  a  valve  in  tlie  top  of  it,  wluch  allowed  the  s^t 
to  be  drawn  out  bv  meam  of  a  special  apparatus,  bat,  dipt 
again  to  enter.  Tfaie  ochanstioo,  however,  was  so 
perfeA  that  the  process  did  not  answer.  Tn  1828  Mr. 
Donald  Currie  improved  it  by  admittin^T  carbonic  acid 
gas  into  the  vessel  after  it  was  thorov;r;hly  exhausted  ; 
and  later  still,  in  iSh6,  M.  Leij.^nette  stili  further  im- 
proved it,  by  ftiiing  the  vessels  containing;  the  food  with 
salt  and  water,  and  then  lettinc;  out  the  liquid  ihrou;;h 
the  aperture,  which  remained  open  for  that  purpose, 
while  carbonic  acid  gas  went  in.  Six  years  after  this 
(in  1842).  Mr.  John  Devan  patented  a  process  for  drawing 
out  the  air  by  an  exhausting  apparatus,  and  then  ad- 
mitting a  warm  solution  of  geUtine,  axid  in  1846  Mr. 
Rettie  employed,  in  like  manner,  a  solution  of  common 
salt.  But  none  of  these  methods  were  successful ;  nor 
was  the  patent  of  Mr.  Ryan,  in  1S46,  for  using  gases, 
chiefly  acetic  acid  vapour  mA  carbonic  acid  gas.  The 
most  perfect  process  of  tliis  kind  w.is  patented  by  Messrs. 
Jones  and  Trcvcthick.  It  consists  ofan  apparatus  whereby 
the  exhaastion  of  the  vessel  containing  the  raw  food  is 
tffeaed  in  an  air  ti^ht  trough  of  water,  and  thus  the 
entrance  of  air  and  the  collapse  of  the  sides  of  the  vessel 
are  completely  prevented.  After  the  exhaustion  para 
nitrogen  is  admitted  into  the  vessel,  for  the  pnipoae  of 
diluting  the  residuum  of  air,  and  it  is  again  exhausted. 
Lastly, a  charge  of  Bittoaeo, containing  a  little  sulphurous 
acid,  IS  let  into  it,  and  thus  the  last  trace  of  oxygen  it 
chemically  ab>iorbed.  The  vessels  are  now  in  a  proper 
condition  for  removal  from  the  air-ti^jlit  water  troug.h  and 
for  bavin;;  the  apertures  scaled  w  ith  solder.  Meat,  fish, 
and  poultry  preserved  in  this  manner  has  been  found  good 
nfter  seven  or  cit;ht  years  ;  and  specimens  of  then  Were 
exhibited  in  the  London  Exhibition  of  i8€2. 

Id).  The  most  common  method  of  driving  out  the  air 
ly  means  of  steam.  The  food  is  put,  with  a  charge  of 
water,  into  a  tin  case  with  a  liole  in  the  top,  and  when 
the  water  is  boiling  aelivcly.  and  steam  has  displaced  the 
air,  and  Is  escaping  freely,  the  hole  is  stopped  with  solder. 
This  process  dates  as  far  back  as  1820 ;  but  the  first 
patent  for  it  was  granted  to  M.  Pierre  Antonie  Angitbert, 
in  1823.  He  bad,  however,  a  very  rude  method  of  apply- 
ing heat  to  the  tin  vessels,  and  this  was  improved  hy 
Werthcinier  in  1S40  In  th.e  month  of  January  of  the 
year  following;,  Mr.  Gunter  improved  it  stiii  further  ;  and 
later  in  the  same  year  both  Goldner  and  Wcrtheimcr 
obtained  patents  for  using  a  bath  of  muriate  of  lime  for 
heating  the  vessels.  This,  in  fa^t,  is  the  praAice  at  the 
present  time  by  Goldner,  McCali,  Richie,  Morton,  and 
Others,  who  are  largely  engaged  in  the  preservation  of 
food.  The  details  of  the  process  for  cffcifiing  it  are  as 
follows: — The  raw  meat  and  vegetables  are  put  into  the 
canisters  and  soldered  down — a  pin-hole  aperture  being 
left  in  the  lid.  The  canister  is  then  subjeded  to  the  heat 
of  the  bath  (a  little  above  2X2°)  until  the  contents  are 
about  two  thirds  cooked  ;  and  then,  while  the  steam  is 
blowing  freely  out,  the  aperture  is  dexterously  sealed 
tight  with  sol^r.  The  canister  is  then  painted  over  with 
a  stiff  bil  paint,  and  is  exposeil  for  some  time  In  tlie  test- 


inp  room  to  a  temperature  sufficiently  high  to  promote 
decomposl ;  l(  n  If  the  canister  shows  no  '  i- n  of  bulging 
out  from  the  generation  of  putrefactive  gases,  it  is  con- 
sidered sound.  Messrs.  Hogarth  and  Co.,  of  AhSfdMn, 
use  steam  instead  of  the  muriate  of  lime  bath. 

Meat  preserved  in  this  manner  will  keep  for  noOOSidW* 
aUe  time.  At  the  Exhibition  of  1852  voaraers  wnra  dvin 
for  some  of  the  samples  that  Imd  been  prestwed  for 
twenty-five  years;  ana  at  the  Exhibition  of  1862  T  «>• 
amined  specimens  of  food  that  had  been  kept  for  more 
than  thirty  years.  To-night,  t!  r  J:'h  the  kindness  of 
Messrs.  Crosse  and  Blackwell,  i  aui  Able  to  show  you  a 
specimen  of  preserved  mutton  which  has  been  in  the  case 
forty  four  years,  and  yot!  will  perceive  that  it  is  in  excellent 
condition.  It  formed  part  of  the  stores  supplied  by 
Messrs.  Dorkin  and  (lamble  in  1824  Majesty's  ex- 

ploring ship  "  l-urj,"  which  was  wMCleed  in  Prince 
Segent's  Inlet  in  1825,  when  the  cases  wore  landed  with 
the  other  stores,  and  left  upon  thn  beaeli.  -  Sight  yeus 
afterwards  (in  At^st  1^)1  thqr  were  foi^  W  fib  Jiokn 
Ross  in  the  same  eonmtlon  as  iimf  were  leil;  aftd'lto 
wrote  to  Mr.  Gamble  atthe  end  ofthat  year  saying  "That 
the  provisions  were  still  in  a  perfcift  state  of  preservation, 
alihouf;h  annually  exposed  to  a  temperature  of  92°  below 
and  So'  above  rero."  Some  of  the  cases  were  left  tin- 
touched  by  Sir  John  Ross;  and  after  a  further  interval 
of  sixteen  years,  the  place  was  viattcd  by  a  party  from 
H.M.S.  *'  Investigator,"  when,  according  to  a  Ktt^  from 
the  captain.  Sir  James  Ross,  "  the  provisions  were  still 
in  excellent  condition,  after  having  laid  upon  the  beach, 
exposed  to  the  adion  of  the  son  and  all  kinds  of  weather, 
fora  period  of  nearly  a  quarter  of  n  century."  Messrs. 
Cro.'^'^e  and  Blackwell  have  placed  tlie  original  letters  in 
my  hands  for  perusal,  and  they  show,  heronA  all  doubt, 
that  meat  preserved  in  this  manner  will  keep  good  for 
ni-arly  half  a  century — in  faft,  the  case  of  boiled  muttorj 
now  before  yoii  has  been  preserved  for  forty-four  years. 
There  can  be  no  question,  therefore,  as  to  the  success 
of  the  process;  and  hence  it  is  largely  praftised,  not  only 
in  this  country,  but  also  in  our  colonies,  where  food  is 
abundant.  In  this  way  preserved  salmon  and  lobsters 
are  snM  to  tn  fiom  Newfoundland,  turtle  from  Jamaica, 
beef  and  mutton  from  Canada,  and  thedtdn^  tail  «r  t(e 
kangaroo  from  Australia.  There  are,  however,  tWO 
serious  objedlions  to  the  process— namely,  that  the  meat 
is  nearly  always  overcookt'd,  and  \hr  are  likely  to 

buckle  and  crack  from  the  constar.t  pressure  of  the 
atmosphere — there  being  a  vacuum  within  them.  The 
over-cooking  arises  from  a  desire  to  ensure  the  complete 
exclusion  of  atn-.ospheric  air  by  the  steam.  Mr.  Nasmyth 
has  proposed,  in  his  patent  of  1855,  that  a  little  alcohol 
should  be  mixed  with  the  water,  so  that  the  boiling-point 
may  be  reduced ;  while  Mr.  McC.ilI,  taking  advantage  of 
the  absorbent  aAion  of  sulphite  of  soda  on  oxygen,  re* 
commends  s  less  prolonged  boiling  and  the  nseofa  tittle 
of  that  salt.  The  sah  is  contained  in  n  small  capsale, 
fixed  by  means  of  soft  solder  to  the  inner  surface  of  the 
cover  of  the  case.  When  the  food  is  about  two-thirds 
cooked,  and  steam  is  freely  escaping,  the  hole  in  the  lid 
is  stopped  with  a  very  hot  iron,  which  melts  the  soft 
solder  of  the  capsule  within,  and  so  sets  free  the  little 
pellet  of  sulphite  of  soda,  which  speedily  absorbs  the 
remnant  of  oxygen  left  in  the  case. 

The  other  difficulty,  namely,  the  cracking  of  the  case 
from  atmospheric  pressure,  is  obviated,  as  I  nave  already 
explained,  by  the  introduAion  of  inert  cases,  aa  carbonic 
acid,  nitrogen,  &c.,  and  with  a  tittle  snlphuroQs  add,  and 
these  have  been  the  subjeft  of  many  patents,  as  of  Currie 
(1828),  Leignette  {1836),  Ryan  (1846),  Nasmyth  (1855), 
and  others. 

{<•).  The  last  method  of  any  importance  for  excluding 
atmospheric  air  from  food  is  by  coating  it  with  some  im- 
vious  material.  This  plan,  as  I  have  already  stated,  was 
first  suggested  by  the  late  Mr.  Robert  War>ngton,  who 
in  March,  1846,  obtained  a  patent  for  the  use  of  "  common 
g|fai^  gelatine,  OTConoenttalM  nent-gnvie*  %  or  thin  Grn^ 

Digitized  by  Google 


28o 


Dr.  Lethtby  <m  Food, 


1  Cmttttcu.  Ncwi. 
\  Dee.  II,  1368. 


of  plMter-of  Paris,  which,  when  set  hard,  was  to  be  satu 
rated  with  melted  suet,  wax,  stcannr,  Aic."  "  The  tilings 
were  then  to  be  wrapped  in  \vatcr  ])iijuf  cloth,  or  toxcred 
with  caoutchouc  or  gutta-percha ;  or  coated  with  a  varnish 
of  tJiese  substances ;  or  kept  submerged  in  glycerine, 
tfOiiCle,  elaines,  oils,  or  other  such  matter  not  liable  to 
Olddatton."  Nine  years  after  this,  in  January,  1855,  a 
patent  was  obtained  by  Messrs.  Delabarre  and  Bonnet  for 
preserving  meat,  bread,  eggs,  vegetables,  or  pastry,  by 
coating  them  with  a  varnish  made  from  the  flesh  and  bones 
of  animals,  by  boiling  them,  and  obtaining  a  rich  syrup. 
This,  when  clarified,  w.^s  used  to  cnvir  the  parboiled 
meat  or  vegetables.  In  the  muntii  of  I'cbruary  in  the 
tame  year,  a  like  patent  was  granted  to  Mr.  Hartnall  for 
a  process  ot"  prescrvinj;  anmial  and  VL'^^eiable  subatam.cs 
by  immersing  them  in  baths,  conMsi::i,;  of  gelatine  and 
treacle  dissolved  together  in  cert.i  n  proportions;  then 
diyingi  re-dipping,  and  coverini;  with  charcoal  powder. 
Loleritill,  in  the  same  year,  Mr.  Bruoman  patented  the 
1IM  of  albumen  and  molasses  as  a  cuaiin^;  for  meat,  after 
the  iMat  bad  been  partially  dried,  and  thea  uiapfsnded  in 
aa  air*tight  vewel  ebafged  with  tnlpburooa  add.  Lastly, 
in  the  month  of  December  of  the  same  year,  Messrs. 
Bouctt  and  Douein  obtained  provisional  protedkion  for  the 
use  of  collodion,  either  alone  or  mixed  with  oCber  eoitaUe 
substance. 

But  the  best  cxampli'  <if  tliis  method  of  preserving;  meat 
is  the  process  of  Hr.  Redwood,  whereby  the  meat  is  first 
covered  with  parailin,  and  then  witli  a  flexible  coating  of 

Selatine,  mixed  with  glycerine  or  treacle.  The  joints  are 
ipped  into  a  bath  of  paraffin  having  a  temperature  of 
from  240°  to  350°  of  Fahrenheit,  and  are  kept  therein  until 
the  surface  moisture  is  evaporated.  They  are  then  trans- 
femd  to  a  colder  bath  of  paraffin,  from  which  they  re- 
ceive two  or  three  coatings  prior  to  their  being  covered 
with  the  last  flexible  covering  of  gelatine,  &c.  when  the 
meat  is  required  for  use,  the  paraflin  is  easily  removed 
from  it  by  plunging  it  into  boiling  water,  whicli  dissolves 
the  Hexib'e  coating  and  melts  the  parafhn.  The  parathn 
floats  upon  the  water,  and,  when  cold,  maybe  coIleAed 

for  future  use. 

The  common  methods  of  ]!rescrvinj;  foods  by  forcing  ' 
them  into  skins,  as  in  the  ca^c  of  German  sausages,  lard, 
&c.,  is  of  very  ancient  date,  atthoagh  a  patent  was  granted 
to  Mr.  Palmer  in  1846  for  the  preservation  of  the  fat  of 
beef,  mutton,  veal,  or  Uuab,  when  fresh,  fajr  melting  them, 
atraiainc,  and  then  packing  in  bladden. 

3td.  The  pieaeivatlon  of  (bod  by  cold  Is  a  well-known 
prooeu.  for  every  one  is  acquainted  with  the  fad  that 
meat  will  keep  for  a  long  time  in  the  winter  season  with- 
out deterii/.'r. ;  but  flie  extent  to  \vhichthis  preserva- 
tive power  liiay  be  carried  jj,  nut  well  known.  Animals, 
we  are  told,  have  been  found  in  a  perfed  state  of  preser- 
vation in  the  kozsn  earth  of  the  ardic  rct,'ions,  where 
they  must  have  been  buried  for  cciuurits.  La?)t  year, 
indeed,  a  communication  was  made  to  the  Koyal  Society 
by  Dr.  Carl  von  Bear  of  the  faft  that  the  entire  body  of 
a  mammoth  was  found  in  the  frozen  soil  of  ArAic  Siberia. 
How  long  it  has  been  so  preserved  it  ii  hard  to  COn- 
jedttte,  but  it  must  have  been  therefor  asci.  Another 
good  exainpleof  the  prcser\ativc  power  oT cold  was  ob* 
served  in  Switzerland  in  the  autumn  of  1S61,  when  the 
mangled  bodies  of  three  Chamounix  guides  were  found 
at  the  lower  part  of  the  CJlatier  de  l!oishons.  The  f1e<,h 
of  the  bodies  was  perfectly  prtscrvtd,  notwithstandtug 
that  41  years  had  elapsed  since  the  unfortunate  men  lost 
their  lives.  They  were  carried  away  hy  an  ava!.Tnchc  from 
the  graiid  plateau  of  Mount  Ulane,  in  the  month  of  August, 
1820,  while  attemptinij  to  ascend  the  mountain  with  Dr. 
Hamell ;  and  no  trace  of  them  was  discovered  until  the 
corresponding  month  of  1861,  when,  by  the  slow  descent 
of  the  mountain  ice,  their  remains  were  brought  to  the 
lower  glacier.  So  well  ts  this  preservative  power  of  cold 
known  to  the  inhahitantt  of  Itiissb,  Canada,  and  other 
northern  climates,  that  it  is  a  common  pradice  to  ^Inu^htcr 
fat  animals  on  the  approach  of  winter,  when  fodder  is 


f;cttin^  searce,  and  to  preserve  their  carcases  by  bur)iDg 
them  III  llie  icc  or  frozen  earth  :  and  t!iey  are  thus  pre- 
served from  the  middle  of  Nnvember  lo  tlie  e  :r!;,  part  of 
May.  We  also  have  a  ptadicc  of  packing  saimun  in  ice; 
and  we  receive  game  and  poultry  nom  America,  and  send 
the  like  to  Ind^  in  boxes  surrounded  with  ice.  The 
application  of  tluS  method  of  preserving  food  is  almoct 
without  limit,  for  not  only  can  we  obtain  a  stock  of  ice 
for  such  a  purpose  in  the  winter  season,  but  it  may  be 
brought  to  us  at  any  time  from  colder  regions  of  northern 
I.  jrope,  or  it  may  even  be  manufadured  at  a  cost  of  lest 
th,in  h.ilf-a-^ainea  a  ton.  There  in  a  m.icbine  of  Mr. 
James  H.iiiiioii,  ui  Australia,  made  in  ihii  country,  which 
iH  s.lid  to  be  capable  of  producing  8,000  lbs.  of  ice  a  day, 
at  a  cost,  includin^j  all  expenses",  an?!  with  a  good  margin 
for  protii,  of  ten  ;-IiillinL;s  .1  tun.  Why,  tl-ereforc,  may 
we  not  use  ice  in  the  summer  months  for  the  preservation 
of  food  ?  Dealers  could  easily  provide  themselve.s  \(ith 
close  rooms  containing  ice,  in  which  the  food  might  be 
placed  ;  and  we  ourselves  might  use  ice-boxes  more  com- 
monly tn  oar  households.  It  might  intaest  you  to  know 
that  the  firit  patent  for  the  preservation  of  food  in  tUs 
manner  was  granted  to  John  Lings,  in  1845. 

.\<;.un,  .a  temperature  of  from  aoo*  to  212"  will  also 
arrest  putref.ii'tion  ;  and  joints  of  meat  may  be  preserved 
for  a  time  by  dippini;  them  every  now  and  then  in  boiling 
water. 

The  fourth  and  last  method  of  ptcservinr;  food  is  by  t?;c 
use  of  cherr.ical  agents,  called  antiseptics,  which  act  by 
destroying  infusorial  and  fungoid  life,  and  by  forrniog 
compounds  which  are  not  prone  to  decay.  Foremost  of 
these  is  common  salt,  which  has  been  used  frora  the 
earliest  time  {  but  it  is  not  a  good  agent  for  the  preserva- 
tion of  meat,  as  it  renders  it  tough,  gives  it  a  bad  flavoar, 
extraAa  the  soluble  constituents  of  it,  and  makes  it  hard 
and  indigestible.  The  process,  however,  is  much  better 
managed  at  the  present  time  than  formerly,  when  the 
hard  junk  of  the  navy  was  the  common  diet  of  our 
sailors;  and,  considering  iiow  easily  it  is  applied,  it 
not  surptisin-  il:at  it  is  almost  universally  pradised. 
In  some  parti  of  l^ngland  and  Wales  it  is  the  custom  of 
I  the  better  classes  of  agricultural  l.ihourers  to  fatten  a 
pig  during  the  summer,  and  kill  it  and  salt  it  for  the 
winter.  Hams  and  tongues  are  treated  in  like  manner ; 
and  so  are  fish  when  they  are  plentiful  among  the  in* 
habitants  of  our  coasts.  As  far  back  as  1800  a  patent 
was  granted  to  Mr.  Benjamin  Batley  for  curing  andpie* 
ser\ing  herrings  and  sprats  by  salting  them;  and  it 
would  seem  that  his  process  was  very  successful,  fot 
in  the  following  ycir  he  obtained  a  patent  for  the  like 
treatment  of  otlierfish.  Ttie  J.;in:y  <-,;:■  .'.rrr  of  tl-.e  Russian 
is  nothing  but  the  salted  roe  of  the  sturgeon.  Even 
vegetables  may  bc  ptcserved  in  salt  and  water,  as  in  the 

case  of  ohves. 

Other  saline  isubstances,  saltpetre,  acetate  of  ansmonia, 
sulphite  ot  potash  or  soda,  muriate  of  anunonia.  &c., 
are  also  good  preservative  agents,  and  a.-e  tlie  subjeds 
of  several  patents.  Here  is  a  specimen  of  meat  pre- 
served by  wetting  it  with  the  solution  of  one  part  of 
acetate  of  ammonia  and  nine  of  water;  and  hen  another, 
which  has  been  similarly  treated  with  a  weak  solution 
of  sulphite  of  soda.  It  is  only  necessary  to  brush  the 
solution  over  the  surface  of  the  fresh  meat,  and  when 
dry  it  w'!!  le.ue  the  meal  in  r,\:th  a  state  as  to  resist 
decay.  Instead  of  to\cring  ihc  meat  with  the  solution, 
it  may  be  injede  !  with  it,  .is  in  the  patents  of  Long(iS34)t 
Hor<iley  (1847),  Murdoch  (1S51),  and  others. 

After  meat  or  fish  i."*  salted,  it  is  frequently  dried  and 
smoked  by  cxposiing  it  in  close  chambers  to  the  vapours 
of  smouldering  peat,  wood,  straw.  &c.,  and  in  tills  manner 
it  becomes  impregnated  with  the  dark-brown  erapjrtCU- 
matic  oil  of  the  burnin;;  wood.  The  chief  agent  concerned 
in  the  preservation  of  food  tbtts  treated  is  the  cteofoiecf 
the  empyreumatic  oil.  and  this  it  is  which  gives  the  (oai 
a  smoky  flavour.  A  like  efTcft  may  be  prod'jccd  by  dis- 
solving the  creosote  of  woud-tar  in  vinegar,  and  brushios 
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it  over  the  salted  joint.  The  creosote  of  coal-tar  (carbolic 
acid)  is  also  a  powerful  antiseptic,  b.it  its  flavour  i>  not 
a^Teeable.  and  therefore  it  is  not  use  J  1:1  the  preservation 
of  :.Hjd,  .ilthou:jh  it  is  extensively  employed  in  the  form  of 
coal-tar,  dead-oil,  or  creosote,  in  the  preservation  of  wood, 
canvas,  &c. ;  and  the  perfection  of  purity  to  w  hich  it  is 
now  brought  by  Dr.  Grace  Calvert  and  other  manufac- 
turer!;, encourages  its  use  in  medicine  and  surgezy. 

Spirit  of  wioe  and  vinegar  are  other  preservative  agents 
wliicli  owe  their  antiseptic  power  to  their  destrudive  aOion 
on  ioAiionai  lifct  and  to  their  eombintng  with  the  albu- 
Biinoae  conetitaenta  of  food.  Cherry  brandy  and  pickles 
are  good  examples  of  thi";. 

Lastly.  I  mav  state  that  t'u-  fumes  of  burmni;  sulphur 
(sulpi'r.iniU'i  aeidl  .ire  very  p>.>v.-erfiiUv  anti.septx',  .ind  many 
patent-,  h.ive  lieen  t.^iken  nut  (or  tlieir  empluvnieiU  in  the 
prrservat'on   of  fond.     In  the  sprin;^'  of  I.aurv  ol)- 

tainc'd  a  patent  for  it,  the  gas  being  introduced  intu  the 
vessel  containing  the  substance  to  be  preserved.  Later 
in  the  same  year  Bcllford  received  provisional  protection 
for  the  use  of  sulphurous  acid  with  about  one-hundredth 
of  iu  volame  of  hydrochloric  acid— the  objeft  being  to 
prevent  the  lulpbtuoni  acid  combining  with  the  alkaline 
salts  of  the  meat,  and  so  giving  it  an  unpleasant  taste. 
The  acids  were  to  be  used  in  solution,  and  the  meat  im- 
mersofl  in  it  for  twenty-four  h<jt;rs.  In  ilic  foHowinf;  year 
(1855)  there  were  three  paitnts — i;iuse  of  Uruaiuan, 
Demait,  and  Ihuuls  — fur  the  use  of  tiie  .iciJ  in  a  gaseous 
form  ;  .ind  in  the  speeiitcatioc  of  Uemait  it  was  direAed 
'.Imt  the  substancr  sl'.ould  be  preser\'ed  by  hanging  it  up  in 
a  chamber,  and  cxpwiuig  it  for  a  lime  to  the  a<ftion  of  the 
gas.  Professor  Gamgce  has  revived  this  process  in  a 
recent  patent,  and  with  certain  modifications.  lie  recom- 
mends, for  example,  that  the  animal  should  be  made  to 
inhale  carbonic  oxt4e  SW>  and  when  it  is  nearly  insensible 
it  should  be  bled  in  the  usnal  way.  After  the  carcase  is 
dressed,  it  is  to  be  suspended  in  an  air-tight  chamber, 
which  is  to  be  exhausted  of  air,  and  then  flTled  with  car- 
bonic oKidt  ;;as,  to  wliich  little  sulphurous  acid  has  been 
added.  It  i^  to  remain  exposed  to  these  gases  for  t^\■e^ty- 
four  or  even  forty-e;^ht  hours,  .ind  is  then  to  be  hunt;  up 
in  dry  a.ir ;  after  which  it  ts  said  that  the  carcass  will  kfcp 
for  many  months  without  perceptible  chant;e  in  taste  or 
appearance.  The  process  has  been  tested  by  killingmeat 
la  London  and  sending  it  to  New  York,  and  after  the 
lapse  of  from  fonr  to  five  months,  the  meat  has  been  pro- 
nounced good  by  a  praftical  batcher.  I  am  very  much 
inclined  to  think  that  the  re.-il  preservative  agent  is  the  sul- 
phurous acid,  and  that  the  highly-poisonous  carbonic  oxide 
yas  niij^bt  be  at!\ .;nta;;eously  excluded  from  the  chamber. 

.\nd  ninv.  in  leaviutj  this  part  of  the  subjeift,  I  cannot 
refrain  fnim  saying  that  the  history  of  these  patents  fur 
the  preser\  atii/R  of  food  affords  very  stnkm^^  instances 
of  the  necessity  for  .nn  uinendment  t.if  our  patent  lavv  s  ; 
for  not  only  is  tiiere  a  fret|uent  disregard  of  ali  s.ciei)tinc 
principles  in  the  constru<;\ion  of  the  patents,  but  in  many 
cases  there  is  also  a  total  disregard,  or  else  profound 
ignorance,  of  what  has  already  tM»n  done  in  the  matter. 
Repetitions,  therefore,  occur  again  and  again  of  the  same 
proceaa,  nearly  always  imperfeaiy  specifiol ;  and,  on 
the  other  hand,  the  most  ridiculous  propositiotts  often 
ansume  an  importance  as  !f  for  no  other  objeA  than  that 
of  ii{)siruc"t'n'_:  ttu'cnt'oii.  Out  of  tb-e  121  patents  for 
the  preservation  of  food  which  I  have  bad  an  opportunity 
of  exar.iining.  there  ate  hardly  a  do^en  that  can  be  re- 
garded as  either  useful  to  the  community  or  profitable  to 
the  patentee. 

(Tp  be  c«nlinucd). 


Cheap  Magnesium. — A  writer  in  the  BuiUit  r  says 
'<  'i'here  is  now  a  fair  prospeA  of  a  reduction  in  the  price 
of  magnesium  through  some  recent  improvements  in  its 
manufA^ure,  and  it  is  probable  that  in  the  course  of  next 
yearw«  shall  see  the  metal  retailed  at  or  under  one  shilling 
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The  minutes  of  the  previous  meeting  were  lead  and 

confirmed.  • 

The  PRBStDBHT  announced  that  the  council  had  that 
evening  adopted  a  tesolnttoll  which  would,  it  was 
believed,  tend  to  promote  scientific  investigation.  At  the 
present  time  gentlemen  were  frequently  deterred  from  the 
prosecution  of  interesting  investigations  by  the  fjre.it  ex- 
pervse  which  they  entailed  upon  the  e\perinienter.  IU 
Mtiigate  this  difficulty,  it  was  now  rtsolvvd  tliat  a  certain 
sum  of  money,  nut  exceed;ni;  .C30,  should  be  set  aside 
annually  as  a  grant  fund  in  aid  of  original  research.  Any 
claims  for  grants  from  this  fund  which  were  sent  in  would 
be  investigated  by  a  committee  consisting  of  four  members 
of  cotincil.  The  committee,  at  whose  suggestion  the 
above  resolution  had  been  framed,  recommended  that, 
except  in  special  cases,  each  single  grant  should  not 
exceed  £10,  and  furthermore  that  the  application  of  the 
fund  should  not  be  limited  to  Fello%vB  of  the  Chemical 
Society.  It  was.  lio'.vever,  believed  tliat  Fellosvs  of  the 
Royal  Society,  baviag  the  advaiitayc:  uf  a  grant  fund  of 
their  own,  w  ould  not  be  likely  to  apply  to  the  Chemical 
Society,  in  accordance  with  this  resolution,  gentlemen 
who  wish.ed  to  presecute  researches  were  now  invited  to 
apply  in  writing  to  the  secretary  for  grants.  It  was,  of 
course,  to  be  understood  that  results  obtained  with  the 
assistance  of  such  grants  must  be  communicated,  in  the 
first  instance,  to  the  Chemical  bociety. 

The  list  of  donations  was  then  read,  and  the  foUowiiw 
certificates  were  read  ^— For  the  first  time,  Mr.  P.  w. 
Hart,  Mr.  S.  Williams,  Mr.  J.  W.  A!!.n,  Mr.  E.  K. 
Muspratt;  for  the  second  time,  Mr.  J.  Hughes,  Mr.  T. 
Rowan.  .Mr.  W.  W.  Stoddart ;  for  the  third  tine,  Mr.  £.  J. 
I'osh,  Mr.  Ci.  H.  (lowland. 

Tl)e  last  na:ned    n  tie  men  wevs  then  baUottcd  for,  and ' 

were  declared  duly  elected. 

Professor  Wanki.y.n  then  described  his  "  Rtstorclia  f 
on  the  Action  of  Hodiuiii  on  the  Ethers  of  the  Fatty 
Acids." 

Professor  WanklYK  said  that  he  began  to  experiment 
on  the  adion  of  sodium  on  the  ethers  of  the  fatty  acids 
about  seven  yean  an.  The  first  notice  of  these  experi- 
ments was  puUishea  in  r864.  Other  notices  were  pub- 
lished at  the  meeting  of  the  British  Association  in  1867 
and  at  the  meeting  this  year,  and  the  last  notice  has  just 
appeared  111  the  I'ltdiisuf-ltical  Mn^tiziiu-  for  December. 

The  result  of  the  whole  investigation  is  that  the  ethers 
are  resolved  into  two  pans  by  the  adion  of  sodium,  viz.. 
into  peroxide  of  the  alcohol-forming  radical  and  into  acid- 
forming  radical.  Acetic  ether,  for  example,  is  broken  ttp 
into — 

CiHsO  a  peroxide  of  ethyl 
and  CaH}0  «  acetyl. 
The  peroxide  of  the  alcohof-fonning  radicat  isalnnm 
found  in  the  state  of  combination  with  eodivn.  The 

acid-forming  radical  is  sometimes  found  isolated  and 

sometimes  in  conil  itiation  with  sodaini.  An  example  of 
the  former  occurs  .n  the  case  of  salenanic  ether,  from 
which  free  valeryl  and  ethylate  of  soda  have  been  ob- 
tained. Examples  of  the  latter  have  been  yicidcd  by 
valerianic  ether,  which,  on  ;^;entle  treatment  with  sodium, 
gives  sodium-valcryl  and  ethylatc  of  soda,  and  also  by 
acetic  ether  from  which  sodium-triacetyl,  (C^30)sNat  and 
ethylate  of  soda  have  been  obtained. 

The  speaker  exhibited  a  specimen  of  polyvalenl, 
M(C9HtaO)  obtunsd  by  treating  ■odinm.valetyl  wkh 
water— 

•(CjHgONa)     «(HsO)  «  «(CsHieO)  +  ^(NaHO). 
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Its  boiling  point  is  about  71^"  C„  and  its  smell  is  very 
bad.  IndtL'ii,  a<;  w  .i'?  remarked,  one  of  the  difficulties  of 
the  investigation  was  the  badness  of  the  smell  of  this 
produA. 

Hydride  of  triacstyl  IIlCjHjOU,  had  also  been  ptepated. 
It  ia  an  oil.  somewhat  heavier  than  water,  aad  possewmg 
«  vacy  Cttrioua,  but  not  disagreeable,  smell. 

A  number  of  chemists  (Geuther,  Greiner,  Brandes, 
Frankland  and  DuppaJ  have  also  ni.nlc  rccLiu  iiAcstiRa- 
tions  of  these  readlions,  and  arrived  ai  diijcrtiu  results. 
At-cording  to  these  chemists  the  reaiSion  between  sodium 
and  these  ethers  is  of  a  very  complicated  kind.  Thus 
Qeuther  gives — 

aC4H80,  +  Naa  -  Cf  n,NaO,  +  C^HjNaO  +11,. 

and  Frankland  and  Dnpp.i  ^i\'e  essentially  the  a.-ime 
account  of  the  readion. 

This  equation  is,  however,  inv.ilirlated  by  the  fad  that 
the  evolution  of  hydrogen  rer]uiri  (l  by  it  does  not  occur. 
Old  experiments  of  Lowig's  and  Schweitzer's,  bearing  date 
1810,  describe  the  adtion  of  potassium  on  acetic  ether  as 
taking  place  without  evolution  of  hydrogen,  and  recent 
opanmeau  of  the  author's*  haveihowntbat  the  ttaAion 
betweea  acetic  ether  and  sodium  takes  place  without 
cvolttUon  of  an  equivalent  of  hydrogen. 

It  lieing,  therefore,  established  t!i.->t  the  formntion  of 
tlie  compound,  CftHfjO-^Na,  from  acetic  ether  and  sodium 
takes  place  withrtat  evolution  of  hydrogen,  there  is  no 
other  way  of  representation  but  the  one  f»iven  by  the 
author. 

Professor  Wii  r.iAMSON  enquired  whether  the  a-jthor 
had  taken  care  to  work  under  the  s.ime  conditir.ns  as 
Frankland  and  the  other  chemists  quoted  had  emplnved. 
For  example  the  author  had  recently  described  sonic  ex- 
periments— the  aAion  of  sodium  on  valerianate  of  ethyl— 
in  which  cooimoo  ellier  was  employed  as  a  solvent. 
Fraoitland  had  not  used  ether,  and  it  was  oln  ioi!<.lv 
conceivable  that  ^thont  ether  the  results  obtained  might 
be  different. 

Professor  Wanklvn,  in  reply,  said  that  ahhonrrh  ether 
had  been  employed  in  some  cases,  the  txperimerus  upon 
which  most  reliance  was  placed  were  performed  without 
it,  and  in  strid  accordance  with  the  methods  used  by 
previous  workers.  The  only  difference  bad  been  that  he 
had  measnfcd  the  gas  obtained. 

"On  somr  r-cmpoinuh  or  Phosphorus  contmaktg  Hiiro- 
gtH,"  by  J.  H.  Gladfelonc,  I'hD.,  F.R.S. 

Three  ecries  of  phosphoric  amUkm  hid  ahesdy  been 
described,  and  the  r>h)tA  of  the  present  paper  was  to 
croup  tocher  a  nunibcr  of  Other  new  compounds  which 
had  from  time  to  time  been  enuniaed  during  the  investi- 
gation. 

Aniidaitd  OxyeUeridtt  of  Pkosphorut. — Oxychloride  of 
phosphorus,  at  a  temperature  of  o'  C,  was  found  to 
absorb  about  22  per  cent  of  ammonia  gas,  and  at  a  higher 
temperature  about  .14  per  cent.  In  either  case  a  white 
solid  mass  was  produced,  which  was  believed  to  be  a  roijt- 
ture  of  amidatcd  oxychloride  of  phosphorus  and  chloride 
of  ammonium.  The  amount  of  ammonia  absorbed 
corresponded  closely  with  that  indicatedby  the  following 

■  PCIjO  +  aNHj  =  PCijrNHa)0  +  NH4CI. 
PCI3O  +  4NH3  =  PC1(NH,),0  +  2NH4CI. 
The  author  made  various  unsuccessful  attempts  to  separate 
the  amidatcd  compounds  from  the  chloride  of  ammonium. 
No  suitable  solvent  could  be  ruL;nd,  for  water  and  alcohol 
both  produce  decomposition.  The  nearest  approximation 
waa  obtained  by  the  use  of  a  mixture  of  alcohol  and  water. 
It  appeared  probable  that  the  lower  amide  was  capable  of 
traosrarroing  itself  slowly  Into  the  bi^ier  one — 

a(PClaNH.O)  .  PCl(NII4sO  +  PCI3O. 
The  author  states  that  he  haa  never  toeeeeded  in  forming 
such  n  aobstaoee  «a  Scull's  phoepho-Hiamide. 

*  Sea  CnMKsL  Naws,  vsLsvili.,  p.  14$. 


rhosphonitr^le,  PNO,  was  formed  when  the  abo\e 
mentioned  mixtures  of  amidated  oxychlorides  of  phos' 
phorus  and  chloride  of  ammonium  were  strongly  heated* 
It  was  a  white  amorphous  subsunce,  fusing  at  a  hri^ 
red  heat,  difficult  of  decompoaition,  and  incapable  of  cooi- 
binin|f  with  acids  or  bases.  It  had  been  prenonsly 
described  under  various  names.  Gerhardt  called  it  biphfls- 
phamide,  but  this  name  appearing  inappropriate,  tfae 
auihur  sUf;<;es:ed  th.Tt  of  pliospl;ou::ryIe. 

Pyrophoiphotntrflic  Acid. — The  late  Mr.  J.  D.  Holnves 
had  described  in  his  note-l>ook  tlie  formatioo  of  a  series  01 
bodies  having  the  composition  of  pyrophosphonittyUm 
by  the  adHon  of  heat  upon  pyro-triamates.  His  analyses 
were  veiy  aatisfa^ry,  but  the  pnient  author  bad  net  ssc^ 
ceeded  in  obtaining  the  sane  remits.  He,  however,  dmi^ 
it  right  to  publish  those  which  Mr.  Holmes  had  obuiasd. 
Pyrophosphotriamate  of  potassium,  when  heated.  yicUtd 
ammonia  and  pyropho8phonitrytateelpota8Bi»n,accariiS{ 
to  the  following  formula : — 

P«N,H6K04-iPaKX04-|-sMH|. 

From  the  last-named  compound  the  dHcr  and  coenr 
salts  were  prepared,  and  their  analyses  gave  results  wUd 
corresponded  pretty  well  with  those  piven  by  thectj 
The  anvmoniiim  salt  wan  also  prepared  by  heating  pyro- 
phosphotriamtc  acid,  but  the  acid  was  not  isolated,  ihs 
formula  of  t!ie  latter  should  be  r'NH04. 

Action  of  I i (lit  oil  Tcrammomated  TetraphospkopmUtk 
Add. — This  semi-fluid  acid,  at  100*  C,  y; elded  amaionia. 
and  a  white  mass  consisting  chiefly  of  py'raphusphamateof 
ammonium.  At  a  higher  temperature,  some  pyrophospte- 
triamic  acid  was  also  formed.  At  a  uniform  tcmp^nttie 
ofa^Kiut  220'  C,  ammonia  was  evolved,  and  a  whitr  solid 
renuuned,  from  which,  cu'.d  water  cxtr.T.Ctcd  pyrophospho- 
diamic,  and  pcrh.ips,  also,  tctraphospbo-tetrani.c  a; 
Tiie  residue  vv.-is  found,  by  analysis,  to  agree  with  the 
fonnula  PNH^Oj,  but  this  fommU  sboulo  piobshlr  bs 
doubled,  if  not  quadrupled. 

TttraphoipkoMrkidt  Atid^lht  aUveff  salt  ofdiisseil 
was  formed,  as  had  been  previously  shown,  b]r  the  sAios 
of  nitrate  of  silver  on  tetraphospho-pentazotic  acid.  It 
had  tiuhsequcntly  been  ascertained  that  this  formation  wti 
attended  with  an  increase  of  weight  of  50-1  percent.  It 
was  therefore  probable  that  the  reatftion  by  which  the 
imic  acid  was  produced  was  the  following : — 
l>4N,H^3AgNO,-p4ll4H4Ag^O7-f-NH,4-tHN0^ 

wh.ich  involved  an  increase  o^fjl-^  j-t  -rnt. 

If  the  letnmic  acid,  I\^N'H  i^H^O-,  ii.id  existed  in  th< 
original  compound  in  combination  with  I'^NfiHtjO^-r,  only 
about  half  an  much  silver  salt  should  h.ive  been  pro- 
duced. 

Other  bodiet',  of  composition  analogous  to  those  which 
had  already  been  described,  might  doubtless  be  prepared. 
Indications  of  the  existence  of  some  of  them  had,  indcd. 
been  actually  obtained,but  their  investigation  wasatteodtd 
with  great  difficulty. 

Professor  Ori.inc  pointed  out  the  advantage  which 
mi^ht  sometimes  be  gained  in  class  teacbiog  by 
writing  the  double  atom  of  ammonia  as  an  amide 
of  ammonium,  NII^NHj.  The  action  of  ammonia  upt-S 
oxychloride  of  phosphorus,  w  hich  Dr.  Gladstone 
investigated,  was  petfoAly  parallel  with  that  by  wkicb 
white  precipitate  was  produced,  and  both  mkht  be 
simply  represented  by  tfae  use  of  such  8  formula  wrsV' 
monia : — 

HgCla-f  N  H^NH^=HgNHjCI  -f  NH4CI, 

I'OCIj  i  NH4NH.=  l'ONH;CK  +  NHiCl. 

In  a  similar  manner,  writing  at  random  such  a  fonnuU 
as  CrHxCIO,  it  was  easy  to  show  that  the  faUswisi 
reactions  were  analogous  to  one  another 

CxHKnO-f  KCy   C  r  H*CyO  +  IMI. 
CtTTjCIO-HNH.C     C  HjCyO-f-NH.Cl. 
CjrHxC10-fNH4NHi  Cj^H:rNHaO+NH4a 
Tlw  Socie^  ^CB  adjaniiMd  until  Thui«day,  Ijec.  tj. 
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NOTICES  OF  BOOKS. 


**  A  Manual  of  Ku-in,-ntnr\-  Chtmistri,  Tluorilu:i!  a'ul 
Practical,"  b\  (ieori^L-  I  owncs,  F.K.S.,  late  ProiLssor 
of  Pradical  Chtmistry  in  University  College,  London. 
Tenth  edition,  revised  and  corrected.  London :  John 
ChnrchiK  and  Sons,  Xev,  Burlington  Street,  1868. 

TfiKKV.  IS  prob.ihly  not  ,1  stiulrnt  of  chemistry  in  this 
country  to  whnm  the  arimlrable  manual  of  tlio  late 
Pf  iffssor  Fov.n(.-5  i'^  unknown.  It  has  achieved  a 
success  which  \vc  believe  is  entirely  without  a  parallel 
among  the  scientific  text-books  in  our  language.  Ihia 
•access  has  arisen  from  the  fad  that  there  is  no  English 
work  on  chemistry  which  cottibinLS  so  m.tny  excellences. 
Of  convenient  size,  of  attrat'tivc  iorm.  clear  and  concise 
in  didion,  well  illustrated,  and  of  moderate  price,  it  would 
seem  that  every  requisite  for  a  atadcnt**  handbook  hat 
been  attained. 

We  have  before  us  the  ninth  edition  published  Sn  1883, 
with  whioh  to  compare  the  tenth  edition  which  has  just 
bi{t:n  placed  in  our  hanils.  The  ninth  edition  was  pub- 
lished tinder  the  joint  editorship  of  Dr.  Bence  Jones  and 
Dr.  Hofmann,  the  new  one  has  been  superintended 
through  the  piett  by  Dr.  Benoe  Jonet  and  Mr.  Henry 
Watts. 

It  is  not  too  much  to  say  that  it  could  not  possibly 
have  been  to  better  hands.  Dr.  Uence  Jones  has  been 
connected  with  this  work  as  editor  since  the  third  edition 
published  in  1850,  and  it  is  evident  that  the  task  of  watch- 
ing over  its  sumeqaent  editions  has  been  a  labour  of  love. 
The  name  of  Mr.  Watts  now  appears  in  the  work  for  the 
first  time,  but  it  needs  no  great  prophetic  powers  to 
foresee  that  his  connexion  with  it  will  not  cease  with  the 
pre.sent  issue.  There  is  no  one  in  England  who  can  com- 
pare with  Mr.  Watts  in  experience  as  a  compiler  in 
chemical  literature,  and  we  have  much  pleasure  in  record- 
ing the  fad  that  his  reputation  is  well  sustained  by  this, 
his  last  undertaking.  The  ninth  edition  of  "  Fowncs  " 
contained  S20  pp. ;  the  tenth  contains  lozo  pp.,  and  is 

Cbably  us  buUqr  as  it  is  desirable  that  a  student's  text- 
ile should  ever  be. 

The  opening  chapters  on  "Den^y  nod  faoci&e 
Gravity,"  remain  pretty  much  in  the  State  In  which  they 

Were  in  the  ninth  edition  ;  the  chapter  on  "  Heat,"  how- 
ever, 1^  much  altered  :  Regnault's  important  experiments 
on  the  amount  of  heat  requisite  to  convert  water  of  any 
given  temper.iturc  into  stc.im  of  the  same  or  another 
givLMi  ti_niper.nuri'  have  been  noticed,  and  Fahrenheit's 
scale  hats  been  in  many  places  discarded  for  the  centigrade. 
A  table  exhibiting  the  melting  points  of  several  substances, 
and  their  latent  beats  of  fusion.  "  expressed  in  gram- 
degrees,"  has  been  introduced,  and  will  be  found  useful. 
Under  the  head  "Soofcca  of  Heat"  Joula  and  Meyer's 
researches  on  the  mechanical  equivalentof  heatbave  been 
explained  clearly  and  concisely,  audi  altOfetlier,  this 
sedion  has  been  ^;reatly  improved. 

Ti'.c  .-iii!-lr-  "JA. ']_'_"  has  also  been  increased  by 
addiiion.il  fiiatieron  the  interesting  subjed  of  abiurption 
apedra. 

When  we  come  to  the  chemiitry  of  elementary  bodies 
we  see  at  onec  in  the  section  on  oxyjjen,  that  the  work 
before  us  has  undergone  a  radical  change — a  change 
rendered  absolutely  necessary  by  the  universal  adoption 
of  the  new  notation  in  all  chemical  schools  of  any  im- 
portance. Ozone  is  also  noticed  at  much  greater  length 

in  this  edition. 
Under  hydrogen  we  were  much  pleased  to  find  that  the 

important  phenomena  of  occlusion,  studied  by  Oeville 
and  Troost,  and  Graham,  have  been  done  justice  to.  The 
beautiful  experiment  by  which  the  latter  chemist  obtained 
hydros'^"  from  the  meteoric  iron  of  Lcnarto  is  described 
in  thii  |ilace.  To  show  how  carefully  the  work  h.ns  been 
edited,  -we  may  mention  that  the  plate  of  curves  indicating 
ih*  noh^Mli^  of  saht  in  no  paiti  of  water,  has  been  r«> 


engraved,  in  order  that  the  names  of  the  salts  may  be  in 
harmony  with  the  nomenclature  adopted  Chroof^out  the 

work. 

As  may  be  supposed,  the  article  "  Catbcm  "  has  been 
almost  entirely  re.writien  to  bring  it  into  accordance  with 
the  new  idews ;  moreover,  the  article  on  "  Combustion 
and  the  StniAure  of  Flame  "  is  made  to  occupy  its  natural 
place  alter  "Carbon,"  inste^  of  being  separated  from 
it  as  in  the  nir.th  edition. 

Wt  need  not.  say  tlint  the  well-known  scdio.T  on  ■'The 
General  Principles  of  Chemical  Philosophy"  has  been  re- 
written and  much  extended.  In  the  ninth  edition  tiiis 
subject  was  condensed  into  twenty-one  pages;  in  the  or.e 
before  us  it  occupies  thirty-one  pages,  and  it  is  one  of  the 
best  expositions  In  our  language  of  die  views  at  present 
received. 

In  passing  we  m.ty  mention  as  showing  the  strides  that 
have  been  made  even  in  metallic  cmmistry,  which 
certainly  docs  not  progress  tihe  the  chemistry  of  the  com- 
pounds of  carbon,  that  the  article  "  Thallium"  which,  in 
the  ninth  edition,  was  condensed  into  less  than  one  page, 
in  that  before  us  occupies  live  pages,  and  takes  its  place 
under  "Triad  Metals,"  the  metals  being  grouped  in 
accordance  with  their  atomicity,  as  monads*  dyad8»triadit 

tetrads,  pentads,  and  hcxads. 

As  may  bo  expected,  it  is  when  wc  come  to  the  orj^anic 
chemistry  that  the  most  sweeping  changes  are  manifest. 
In  fad,  here  we  can  scarcely  recognise  our  old  iiriend 
"  Fownes."  The  limits  of  this  notice  preclude  the  possi- 
bility of  recapitulating  all  the  changes  that  have  taken 
place.  The  whole  system  has  been  re<modelled  to  Iteep 
pace  with  the  rapid  strides  which  organic  chemistty  has 
made.  As  we  wish  our  readers  to  see  clearly  the  admirable 
and  conscientious  manner  in  which  the  editorial  work 
has  been  acconijilistied,  we  have  endeavoured  to  find  .1 
characteristic  article  tor  quotation,  and  we  cannot  do 
better  than  draw  their  attention  to  the  sedion  on  "  Classi- 
fication  of  Organic  Compounds — Organic  Series.  ' 

"  The  classification  of  organic  compounds  is  based 
upon  the  equivalence  or  atomicity  of  carbon..  This 
element  is  a  tetrad,  b«agc«pabile  of  uniting  with  at  noat 
four  atoms  of  hydrogen  or  other  monatomic  elements. 
Methane,  or  marsh  gas,  CB4,  Is,  therefore,  a  saturated 
hydrocarbon,  not  capable  of  uniting  dircclly  with  chlorine, 
bromine,  or  other  monad  elements,  but  only  of  exchanging 
a  part  or  the  whole  of  its  hydroi^cn  for  an  equivalent 
quantity  of  another  monad  element.  It  m.ty,  however,  as 
alreadv  explained  (p.  2S7).  take  up  any  number  of  dyad 
elements  or  radicals,  because  such  a  radical  introduced 
into  any  group  of  atoms  whatever  neutralises  one  unit  of 
equivalency,  and  adds  another,  leaving,  therefore,  the 
combining  power  or  equivalence  of  the  group  just  the 
same  as  before.  Accordingly,  the  hydrocarbon.  CH4, 
may  take  up  any  number  of  molecules  of  the  bivalent 
radical,  CHs,  theteby  giving  rise  to  the  series  of  saturated 
hydrooirbons — 

CH4,  C,Hc,  CjHg,  C^II;,  .    .    .  .CnH,n+s. 
A  series  of  compounds,  the  terms  of  which  differ  from  one 
another  by  CHj,  is  called  a  homologous  series. 

There  are  many  such  series  besides  that  of  the  hydro- 
carbons just  mentioned  ;  thus  methyl  chloride,  CHjCl, 
gives,  by  continued  addition  of  CHj,  the  series  of 
chlorides-' 

CII-Cl.  CJT5CI,  CjII^Cl,  C4H„CI,  .  .  .CnllinfiCl; 
and  Iruai  uicUiyl-akohul,  ClIiO,  is  derived  in  like  manner 
the  series  of  homolo(;ous  alcohols  — 

CH4O,  C«H«0,  CsHiO.  C4HMO  .  .  .  CaH»n-i-aO. 
The  terms  of  die  same  homotogoaa  series  resemble  one 

another  in  many  respeds.  exhibiting  similar  transforms- 
tions  under  the  adion  of  given  reagents,  ami  a  regular 
gradation  of  properties  from  the  lowest  to  the  hi<;hest  ; 
thus,  of  the  hydrocarbons,  Cnlljn  -f  2,  the  lowest  terms 
C  H^.Cjl  lo,  a  1  !  ^  are  gaseous  at  ordinary  tempera- 
tures, the  higliest,  containing  20  or  more  carbon-atoms, 
an  iQilid,  while  tihe  iatemedutte  compounds  are  liqnids» 
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Iteeooiwg  more  and  more  viscid  and  leas  volatile  as  they 
contain  a  greater  number  of  carbon -atom*,  and  exhibiting 
a  canst.ini  rise  nf  .iLtJut  jy'  in  iV.fir  boiling  points  for 
dv  h  aJilition  of  CMj  lo  ihe  int>lci.ulc.'' 

Thv  general  character  of  this  edition  may  be  judged  of 
from  tin;  above  extract,  and  we  consider  that,  as  the  work 
uir.v  M  inds,  the  student  has  clearly  laid  before  him  all  the 
leading  f  is'^s  and  theories  as  at  present  received. 

A  carelul  cx.imination  of  thcdeUuls  ofthc  descriptions 
of  individual  substances,  M  may  be  expeAed,  reveals 
some  omissions  and  inaccuracies,  which  wilt,  doubtless 
be  coireAed  in  subsenuiint  editions  {  thus  insoltnic  acid 
does  not  occtir  in  the  mdex  to  the  ninth  edition,  but.  in 
this  edition,  when  its  existence  as  a  produd  of  the  oxi- 
dation of  cumic  acid  has  been  clearly  disproved  by  the 
Tesfarches  of  Rin'  ,inJ  Milllt  r,  it  :\  rMtonlyto  be 

found  in  tiiu  m  lix,  hut  at  }>.  jSb  ii  liifnis  a  separate 
article,  .ind  Utiini.mr.'s  process  is  given  as  yielding  it, 
althou'j;Ii  in  Watts's  "Dictionary,"  under  the  head 
■  1  \  u  phtli.alic  Acid."  this  method  is  stated  only  to  give 
terepbthalic  acid. 

Again,  in  the  ninth  edition,  oil  of  rue  is  said  to  consist 
principally  of  Cj,Hi;,0,  which  is  probably  corredl ;  but  in 
the  tenth  edition  it  is  Said  that  *' rue  oil  contains  capric 
aldehyde,  CtHiaO }"  whereas  capric  aldehyde  is  CtoHjoO, 
and  not  CeHi^O.  The  fonnola  CeHuO  would  represent 
the  aldehyde  of  caproic  acid. 

On  lookinn  for  *'  oil  of  cloves  "  in  the  index  of  the  ninth 
edition  v/l-  Jo  find  any  mention  of  it,  norunder  the  head 
••cloves,"  iitjpi  under  "  eugenic  acid  ;"  the  sar.ie  omissions 
occur  in  the  tenth  edition,  where  the  only  mention  of 
eugenic  .ici(l  that  we  have  been  able  to  see  is  under  the 
head  "ca/.  tiL  acid,"  where  we  find  that  cugetic  acid  is 
produced  by  the  a^ion  of  carbon  dioxide  and  sodium  on 
eugenic  acid. 

These  are,  however,  but  trifling  blemishes  !n  so 
admirable  a  work ;  and  we  consider  that  students  of 
chemistry  are  under  a  deep  obligation  to  the  editors  for 
the  skill  and  care  with  which  they  have  folfllled  a  difficult 

task. 


CORRESPONDENCE. 


CHEMISTRY  IN  THE  EXAMINATIONS  OF  THE 
DEPARTMENT  OF  SCIENCE  AND  ART. 

To  the  Editor  of  tht  Chemical  News, 

Sir,— In  the  "syllabus"  of  thesubjeif^s  which areespcfted 
to  be  lauf^hl  and  learned  in  the  fint,  or  elemeatarydivisieo 
of  chemistry,  which  the  Oepaitmcnt  of  Science  md  Art 
has  lately  issued  for  the  information  of  teachers,  I  see 
specified,  amongst  other  matters,  **the  prepisatioa  and 
properties  of  hydroxyl."  Now  I  will  venture  to  say  thai 
not  one  tcMchcr  out  of  ten  for  whom  tliis  syll.-.bus  is  io- 
tendcd  i,vcr  ln:.Trd  ui  "  hydroxyl.  '  ,md  that  of  tlic  nine 
who  l;;ivc  not  so  hc.ird,  .ind  who  may  be  desirous  of 
clt.-aiin<;  up  iht-ir  ignorance  on  the  subject,  not  more  than 
one  IS  hlvclv  to  bt-  able  to  obtain  any  information  with 
regard  to  u  iruui  the  ordinary  manuals  which  are  at  tiie 
command  of  most  teachers,  lund  which,  aa  a  nils,  igam 
"  hydroxvl  '  altogether. 

It  seems  i  j  that  it  would  be  well  if  the  Privy  Council 
would  follow  the  example  set  by  the  Univefsi^  of  London, 
and  appoint  their  examiacrt  tm  a  stated  term  of  ottce ;  and 
also  that  they  shoold  take  care  that  candidates  are  aotcosf 
pellcd  to  learn  theoretical  views  which  are  entertained 
tinly  by  their  examiners,  and  u  h.ich  thf  progress  of  scienc* 
may  probably  in  the  course  of  a  few  years  dcnx^nstr^'.c 

to  have  been  entirely  eimneous.— I  am,  &c., 

A  TllACH£R. 


GMBLIN'S  CHEMISTRY. 


To  ihe  Sditor  «/  tht  CktmUttt  N*ws. 

Sir. — I  <)l)svrvo.  in  Williams  and  Norgate's  "Scientific 
Hook  Ciri  ul.ir,"  issued  this  month,  .1  notice  of  two  sup- 
plement.uy  vulunns  to  (iiiu'Iin's  "  Handbook  ol  Ort;.inic 
Chemistry,  '  by  llusctnaiiri  and  Kraut,  puLllsliL-il  at 
Heidelberg,  ib6y-C>S.  ^Slil  the  publicAtiiiii  ut  these 
volumes  have  any  cfleift  in  expediting  the  issue  of  the 
remaining  volumes  of  the  English edition.so long prtHniscd 
by  the  "Cavendish  Society  ?" 

The  completion  of  W'atts's  Didionary  certainly,  to  a 
great  extent,  removes  the  blank  made  by  the  want  of  the 
remaining  volumes,  and  specially  by  the  want  of  a  general 
index ;  but  alt  are  not  so  fortunate  as  to  possess  or  have 
at  their  command  such  a  costly  work  as  "  Watts,"  and 
not  many  of  those  who  have  "  Gmelin  "  will  care  t  >  iJJ 
another  work  of  such  magnitude  to  their  library,  especially 
when  the  two  works  arc  ;r-  it  w  in-  ( nntempnraneous.  and 
when  their  chemical  content!)  ;irc  i.Mnsc<iuentlv  so  closely 
akin.  In  the  statement  last  made  by  the  Cmmti!  t  i  tt  i- 
subscribers,  I  think  it  was  s.nid  that  tiic  (uiid>;  tiu-n  on 
hand  were  considered  sufficient  to  bring  the  work  to  a  close, 
if  the  remaining  portion  of  the  German  edition  did  not 
exceed  their  expeoation.  If  it  has,  the  subscribers  should 
be  called  upon  at  once,  to  aid,  as  far  as  is  requisite,  in  | 
— ^inr   " — '  -        '  * 


to  a  successful  termination  a  work  which  I  feel 
[basno  equal,  and  no  rival  but  Watts's  "  Didiooary 
of  Chennistiy,*'— I  am,  &c., 

J.  B.  JowtaTom. 


BATHS  FOR  CONSTANT  TEMPERATURES. 

To  th*  Editor  tf  ikt  Cknueat  fftwt. 

Sir,  -I  hiive  only  just  read  your  Paris  r  nr  .  "^p'-Jent'* 
letter  of  Nov.  25th.  He  therein  reviews  .1  coniniunicition 
frnni  M.  Vo^-ei,  in  which  that  gentleman  proposes  the 
substitution  of  fjlvcerine  for  oil  when  constant  tempera- 
tures are  required  .ibove  100'  C.  Many  ye.irs  back  I 
suggested  the  use  of  this  bath  to  Dr.  Emerson  Reynold), 
who,  in  a  communication  to  your  valuable  journal,  in 
1861,  brought  it  before  the  public  [vide  "  Bath  for  High 
Temperatures,"  Chemu  al  News,  vol.  Iv.,  1861).  I  have 
not  the  number  at  hand,  but,  if  I  remember  rightly,  that 
gentleman  gave  the  temperatures  at  which  the  glycerimt 
of  commerce  boiled. 

I  have  used  weak  glycerine  to  great  advantage  ia  s 
'  chamber  in  u  hicli  I  dry  niy  precipitates.    The  few  degrees 
of  temperAtiire  .TtL-iined,  above  the  boiling  puint  of  water, 
wonderl'iilly  f.icilitates  the  drying  of  such  substances  SS 
water  resi(i!u  s  or  hygroscopic  matter. — I  am,  &c., 

Charles  R.  C.  TtCHBoamt. 
L«borator}-,  40,  Mary  Street,  DutUin, 


TBB  COHBStON  FIGURES  OF  LIQUIDS. 

To  the  Editor  of  the  Chemical  Netts. 

SiK, — Professor  Tyndall,  in  his  lectures  on  "  Physics," 
at  the  Royal  School  of  Mines,  was  the  first  to  represent 
my  cohesion  figures  of  liquids  as  optical  images  with 
good  definition,  aod  on  a  scale  sufficiently  iatiye  for  iUns- 
trating  a  ledufe.  My  friend.  Professor  Miller,  aifrf 
me  to  do  so,  an !  ptiinted  out  the  means,  wbea^  t 
first  showed  these  ii-utcs  at  the  meeting  of  the  Britidi 

As-SDLialion  at  Manchester  in  iSfil.  A  week  .il'uT  the 
lutciHig  I  visited  some  friends  at  Weston -supcr-maje, and 
showed  the  figures  to  Hi  .  Pi-oley.  Dr.  'I  ornkins,  and  Mr- 
Phillips,  a  lefturer  on  exper,tnent,il  seiente.  The  last- 
named  gentleni.iil  thought  it  \\oi;!d  be  t.isy  to  rep-esecl 
the  figures  on  .1  large  scale  on  a  screen,  and  he  shortly 
afterwards  did  represent  the  figures  of  creosote  and  one 
or  two  others  by  rellertir.g  the  light  of  the  eledliclaa»P 
from  the  water  svirf.\ce  to  the  screen  ;  but  as  there  wasse 
interposed  lens  the  definition  was  bad. 
Some  time  about  t86a-3i  (be  sister  of  ny  fiicadt  ^ 
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late  Professor  Oeorge  Wilson,  of  Edinburgh,  informed  nie 
that  Dr.  Thomas  StiCtlHll  Wright  was  much  interested  in 
the  study  of  my  figures ;  ACConlingly  I  Sent  him  copies  of 
what  had  been  published  on  t^A  tnbjedk.  In  December, 
1864,  Dr.  Wrii^t  gave  ■  leAor*  oo  th«  subjcd  before  the 
Royal  Scottish  Society  of  Arts.  From  a  report  in  the 
Scotsman  newspaper  it  appears  that  Dr.  Wright  "  illus- 
trated by  diagrams,  and  especially  by  a  series  of  drawings 
magnified  and  proji'ftL'd  on  a  screen  by  tlic  oxynvdrt-gen 
light,  the  variou'?  iorms  assumtd  by  cetlaiii  .icids  and 
Other  liquids  when  dropped  on  «:er:.iiii  sui  frfces." * 

About  three  years  ago,  my  friend,  Mr.  Hatcher,  late  of 
King's  College,  devised  an  apparatus  for  showing  enlarged 
Optical  images  of  my  f:;::;ure!«  on  a  screen.  I  have  no  doubt 
tM  HlvpAnitus  would  lia\  e  answered  perfectly,  although  it 
was  not  ioaimple  as  that  described  by  Professor  Reynolds. 
I  did  not  get  toe  apparatus  made,  partly  because  I  thought 
it  would  M  expenstve,  and  partly  because  I  bad  no  one 
td  iRitiage  It  fOt  me.  and  my  weak  sight  makes  me  shrink 
from  contatfl  with  very  brigli*  11  i 

About  two  years  ago,  when  1  the  pleasure  of  show- 
ing you  some  of  these  figures,  you  were  struck  with  tlieir 
beauty  and  distinAness  of  form,  and  you  remarked  that  it 
would  not  be  difficult  to  .irr.ingetheiQeMifor  their  inuo- 
dudlion  as  lerturc  illustrations. 

In  1564!  read  a  papt-r  before  the  Society  of  Arts  on 
"  the  Verification  of  Olive  Oil  by  meaos  of  its  Cohesion 
Figmet.**  Afthoogh  dealing  specially  with  one  oil,  the 
general  principle  was  gone  ntto,  and  a  large  number  of 
coloured  diagrams  of  the  figures  of  other  liquids  were 
exhibited.  In  the  discussion  that  followed  the  reading  of 
the  paper,  it  was  s-i^t^ested  tliat  the  ligures  of  genuine 
liquids  and  of  knosvn  adulterations  should  be  coHech-d 
into  a  sort  of  pattern  book,  .ind  pliotography  was  pointed 
eat  as  the  means  01  production. 

I  have  often  thought  of  the  best  method  of  fixing  some 
of  these  figures,  and  could  not  hit  upon  any  satisfadlory 
one.  I  therefore  wait  with  much  curiosity  until  Dr. 
Moffat  shall  publish  his  mode. 

Some  of  the  most  rapid  but  well  defined  figures,  ether  for 
example,  cannot,  I  imagine,  be  fixed  by  Dr.  Molbt's 
process  .  And  yet  it  is  important  to  be  able  to  do  so,  for 
photographers  complain  often  of  the  quality  of  the  ether 
supplied  to  tiiem,  .md  tell  nie  it  would  be  of  importance 
if  they  could  try  il  by  so  ready  a  meth.od  as  the  cohesion 
figure  test.  I  tell  them  that  nothin;;  is  easier,  for  they 
have  only  to  draw  up  a  liulc  ether  mto  a  droppin<»  tube 
and  deliver  it,  drop  by  drop,  with  a  steady  hand  to  the 
■Ulface  of  water.  "  Yes,"  they  objeft,  "  that  may  be  easy ; 
but  we  want  an  accurate  representation  of  the  standard 
figure  for  the  sake  of  comparison." 

In  Febniaiy,  1864. 1  read  a  paper  before  the  Pharma- 
ceutical Society  on  "  The  Verification  of  Castor  Oil  and 
Balsam  of  Copaiba  by  means  of  their  Cohesion  Figures," 
I  thou|^ht  these  two  liquids  would  be  interesting  to 
chemists  and  medical  men,  si.ncc  the  bal.sam  is  commonly 
adulterated  with  castor  oil,  and  this  renders  the  alcohol 
test  for  the  balsam  inoperaii^'C,  since  both  are  soluble  in 
it.  The  cohesion  figure  test  is  well  adapted  to  this  case. 
My  friend.  Professor  Miller,  who  saw  all  my  early  ex- 

S:riment8,  urged  me,  while  I  was  preparing  for  the 
ritish  Association  at  Manchester,  to  get  up  a  few  sharply 
defined  qualitative  tests  of  adulteration  by  this  method. 
I  was  able  to  show  that,  in  in  eimensive  oil,  such  aa  that 
of  cinnamon,  the  presence  of  five  drops  per  cent  of  a 
cheap  fixed  oil  could  be  detedted. 

I  stated  in  my  first  paper  that  the  method  failed  in  the 
case  of  dilute  solutions.  Dr.  Attfield  was  £;ood  cnou;;h 
to  send  me  a  number  of  tinctures  made  with  pure  spirit 
and  with  methylated  spirit.  I  waS  nOt  able  tO  dedde  by 
this  method  which  was  which. 


*  In  C)iaf»'.V:.cr5>  "  Fnryt^o^rrdia,"  'art  "  Cohesion  Figure"),"  Dr. 
Wripht  ^']\-rt  s'-mc  acciLir.;.  w  ith  illu-.trations,  of  my  cohe»ion  and 
■ubtnefttiun  figures,  and  also  a  description  and  engravings  of  some 

»iM  of  his  owa,  srkicb  be  caUa  ''^Bisath^satasinaod  Wearic 
esioa  Figures." 


At  the  met  ti;:;^  of  the  British  Association  at  Bath  in 
September,  1  1^.  '  introduced  a  number  of  new  figures 
as  produced  not  only  on  water,  but  also  on  various  oily 
and  fatty  surfaces  ;  also  a  new%'aricty  named  submersion 
figures,  fbnned  by  allowing  a  drop  of  some  b'quid  to 
descend  in  a  column  of  another  liquid.  Some  of  the 
figures  thus  produced  are  wonderfully  complex,  yet 
pcrfcdlly  definite.  Professor  .Maxwell  told  me  that  he 
produced  some  of  them  by  alluv,iti>.:  a  liquid  to 
fall  from  a  height,  as  from  a  wmduw  .  and  lookir.ijup  at 
it  from  below. 

I  have  heard  that  cohesion  figures  are  just  being  made: 
use  of  by  the  pattern  designers  for  calico  printing.  Ac 
It  is  astonishing  how  long  it  takes  for  a  scientific  idea 
to  germinate  into  pra(5tical  fruit.  In  my  first  coromnnica-' 
tion  to  the  British  As.sociation  at  Manchester,  in  the  veiy 
centre  of  pattern  designing  art,  where  we  would  suppose 
the  artists  were  constantly  on  the  watch  forsumestlons. 
this  prolific  suggestion  was  thrown  out,  and  has  been 
left  alone  during  seven  years.  In  my  second  paper  in 
the  Philotophical  Mtv^azinL  for  March,  i;<62,  1  repeated 
the  suggestion  as  follows: — '"  Many  of  these  cohesion 
figures  are  calculated  to  give  hints  to  the  pattern 
dcKigner.  I  have  show  n  tliesc  tic;ures  to  artists,  who  pro- 
nounce some  of  them  to  b*  '  perfed  beauty,'  and  agree 
with  me  that  numerous  shawl  and  other  patterns,  fringes 
and  borders  of  great  novelty  and  cfE»ft.  both  as  to  form 
and  colour,  might  be  got  up  from  A  Study  of  these  figures.*" 

I  have  been  told  that  I  have  not  made  enough  of  so 
TCry  attra^ve  a  subject  as  these  figurae  would  form  for 
public  exhibition,  &c.  As  already  stated,  and  for  the 
reasons  assi^jned.  I  have  not  sought  opportunity  of 
e.xhibttini;  them  before  an  audience.  The  pleasure  of 
havinf^  discovered  and  iiivestij^ated  these  figures  is  enough 
for  me  ;  I  leave  to  other.';  their  e.xhibition  and  praAical 
application.  Having  carried  the  subjeit  as  far  m  my 
intelligence  allowed  me,  I  yearned  for  fresh  objeeis  of 
inquiry,  and  soon  became  interested  in  studying  the 
physical  properties  of  camphor  and  aftsfwaids  die  whole 
sobjea  of  supetiaturated  solutions,  on  whkh  yon 
have  already  reported  tome  of  my  reeolte.— I  am,  Ac 

CNAKLBS  TOMtlMSON. 

Highgate,  N..  Dec.  j.  1868. 

PS.— Since  writin-  the  above,  Profeeaor  Woodward,  of 
the  MiHl  ui  1  Institute,  has  informed  me  that  he  has 
arranged  an  apparatus  for  showing  the  figures  on  a  large 
scale  at  a  public  sviM*  nt  thie  Institute. 


HISCELUNEOUS. 


The  University  of  Edinburgh. — Owin  ;  f  IV  T^yon 
Playfair  h.ivinj;  been  elcded  member  of  i  j; Lament  for 
the  Universities  of  Mdinburph  an<i  St.  Andrews,  he  has 
decided  to  resign  the  chair  of  cliemistry  in  the  University 
of  Edinfauti^. 

Apothecwiet*  HnU.^We  hav<  much  pleasufe  in 
announcing  that  Mr.  Alexander  Y.  Stewart,  fermetly 

assistant  to  Professor  Anderson,  of  Glasgtnv  University, 
has  been  appointed  to  the  post  of  Chemical  Operator 
to  the  Company 

University  of  London.— The  following  nntlenen 
have  passed  the  B.S.  pass  examinariont— Andenon, 
Tempest,  B.Sc.  University  College;  Larr;more,  John 
Wreford,  University  College;  Poore,  George  Vivian. 
Uni\  ersity  College  ;  Ridge,  John  James,  B.A.,  B.Sc,  St. 
Tl-.om.is's  Hospital.  Examination  for  Honours. — First 
Class.  Kid^^e,  John  James  (Scholarship  and  Gold  Medal), 
St.  Thomas's  Hospital ;  Poore.  George  Vivian  (Gold 
Medal),  I'nivcrsity  College ;  Anderson,  Tempest,  Uni- 
versity Collegp{  I<»agmore,  John  Wreford,  Univer&ity 
Collegie. 
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How  Popular  Science  is  Written. 


f  Chbuical  Ntwt, 
I    Dec  i^^ltei. 


Royal  Institution  of  Great  Britain. — Christmas 
Lccfturcs.  —  A  course  of  six  loclurcs  (adapted  to  a  juvenile 
auditor}')  "  On  the  Chemical  Chanj^fs  i)f  Carbon,"  will  be 
delivered  by  William  Odling,  Ksq..  M.H.,  F.R.S.,  I'ullerian 
Pfofeuor  of  Chemistry  in  the  Koyal  Institution,  on  the 
following  days,  at  three  o'clock : — Lefture  I.,  Tuesday, 
D«c.  agth.  1868;  II.,  Tbiu«d»yi  Dec.  31st,  1868;  III., 
Saturday,  Jan.  2nd,  1869;  IV.,  Tuesday,  Jan.  5th,  1869; 

Thursday  Jan.  7U1.  X889;  VI.,  Saturday,  Jan.  gtb, 
1S69.  Subjects  0/  tht  Course: — Ch.-inge  from  marble  or 
liaiestone  to  caibunfc  r^as,  and  from  carbonic  gas  to  char- 
coal. Reverse  chaHjje  from  charcoal  to  carbonic  ga?,  and 
from  carbonic  gas  to  limestone.  Nature  of  the  tliangc 
from  charcoal  to  carbonic  gas.  Carbonic  gas,  and  conse- 
quently cliarcoal,  a  constituent  of  the  air.  Artificial 
changes  of  coal,  wood,  peat,  and  bone,  into  charcoal. 
Curious  changes  of  other  substance.';  brought  about  by 
charcoal.  Use  of  charcoal  to  effcdl  the  purification  of  air 
and  water.  Changes  of  charcoal  from  one  form  to  another. 
Chanfea  of  charcoal  into  various  substances.  Strange 
properties  of  the  anbstancea  fotiaed  by  union  of  charcoal 
witn  oxygen,  with  sulpbitr,  and  wJth  hydrogen .  Charcoal 
the  chief  constituent  of  wood  and  vegetable  tissue. 
Burning  of  charco.il  and  wood  as  fuel,  to  furnish  heat. 
Change  of  burnt  wood  and  charcoal  into  carbonic  gas. 
Unbumingof  carbonic  gas  into  wood  and  charco.il.  Heat, 
furnished  by  the  burning  of  wood  and  charcoal,  traceable 
to  the  aan. 

The  TinDing  of  Saaccpans. — In  Franca,  aa  in  other 
parts  of  the  Continent,  the  um  of  copper  saucepans  \i 

vary  far  more  general  than  it  is  in  England,  and  great 
care  is  generally  taken  to  keep  them  in  good  order.  In 
•all  wfll-ecmdudttMi  ImusLf,  copper  vessels  are  tinned 
frequi  iitly,  and  Ci>oks  are  tliorouj^hly  :i5iprcf.sed  with  tlie 
danger  accruing  from  nc)^leCl  in  this  lespecl.  Tiie  police 
regulations  require  that  nothing  but  pure  tin  should  be 
used,  but  that  metal  is  dear,  while  lead  is  cheap,  and  there- 
fore a  mixture  of  the  two  metals  is  too  often  made  use  of. 
The  mixture  works  wdi,  but  when  the  lead  forms  a  con- 
siderable part  of  it  the  vessels  become  decidedly  dangerous. 
In  consequence  of  information  obtained  and  suspicions 
cntertainM,  the  iUoister  of  War  ordered  an  inquiry  to  be 
made  Into  the  subjeft  by  the  diredon  of  the  military 
hospitals.  The  result  of  this  inquiry  has  been  read  before 
the  Academy  of  Medicine,  and  brings  out  the  startling 
revelation  that  some  manufacturers  of  copper  utensils  and 
tinners  mix  ^5,  and  in  some  cases  50,  percent  of  lead  with 
the  tin,  and  that,  in  addition  to  this,  antimony,  another 
dangerous  metal,  is  added.  From  the  faCIs  thus  brought 
to  light,  M.  Gobley,  a  member  of  the  Academy  of 
Medicine,  has  drawn  up  the  following  list  of  recommend- 
ations I.  That  the  metal  used  to  line  copper  drinking 
WBsels  shall  not  contain  more  than  z  per  cent  of  lead. 
9.  That  not  more  than  5'or6'per  cent  of  lead  be  mixed 
with  the  tin  used  for  saocqwna  or  other  cooktOK  vessels, 
that  amount  oflering  no  serious  danger.  3.  That  every 
maker  shall  be  required  to  mark  his  produAions  with  a 
special  stamp.  4.  That  the  travelling  tinmen  shall  be 
stridtly  watched. — Joumol  of  the  Society  of  Arts. 

How  Popular  Science  ia  VS^ritten.— In  a  letter  on 
'*PoiiOiiow  Qyes,"  recently  sent  to  the  Times,  com- 
menting on  ^  hifAly  azploaive  nature  of  the  dye  which 
was  supposed  to  he  naed,  Mr.  Crookea  wrote— "It  is 
almost  as  explosive  as  nitroglycerine,  and  h«a  already 
destroyed  one  fa^ory,  with  loss  of  several  lives.  Should 
the  dye  retain  this  charadcr  in  the  fabric,  the  v.carerB  of 
these  socks  would  be  able  to  vary  the  excitement  they  arc 
now  indulj^ing  in  in  a  highly  ser.satior..il  manner."  This 
harmless  little  jnki  linf^  perpetrated  two  rnontlis  a£,'o,  has 
this  week  been  disinterred  by  the  editor  of  a  contemporary 
which  CKCasionally  dabbles  in  popular  science,  and  now 
'appaaia  in  the  following  shape:— "Mr.  Croukes  has 
.recently  asserted  that  woollen  stockings  dyed  with  picrate 
of  potMb  are  liable  to  explode  on  the  ftet  of  thoK  who 
litioeaearthn  five.** 


IICETINCS  FOR  THE  WEEK. 

MoNOAy^Msdicsl,  S. 

  London  Institution,  6.  Mr.RodwcUOB'*Kc«tTiMltla 

■  Science  of  Kinetics." 
WsamsDiAV.— Society  of  Afts,!.   Or.  B.  H.  Pial,  **0b  AitiicU 

Freeiing." 
TMUBsnur.— Roval,  61. 
—  2«olocici],4. 
CbcBucal,  S. 
FiiD4T.-42>Ml>Btl  Club,  8. 


TO  CORRESPONDENTS. 

R.  Grfffion.— You  can  have  nu  better  dictionary  than  Watti'i. 


M 


E.  7.  Af.— Received,  with  many  I 

E.  H.—KS\tT  ipiition  icsquioxide  of  iroe  will  te  very  diBnldjr 

tolubic  in  nitric  acid. 

CarliLii;e. — The  ijucry  hhould  have  been  addrcssci  t  .  i  n-  !i.a: 
paper.  Ii  is  not  a  chemical  problem  to  ascertain  the  aveiagi-  ijr  .itri 
uf  a  female  btwsn  the  apts  of  17!  ttid  zi. 

F.  J.  Grij^M.— We  ewuidcr  it  la  acarcely  appropriata  to  our  ftta. 
CommunUatious  have  bun  rtceittd  from  J.  B.  Jobttsione:  B.J. 

Mills:  v..  Grecson;  G.  F.  Rodwell  (with  enclosure);  L'AVU  A. 
Hatny  ;  T.  Hill;  J.  H.  Pepper  ;  E.  A.  Ilird  ;  Dr.  Dond  ;  J.  Sans jtltw, . 
D.  I'otbej,  K.K.S. :  C.  Tomlinson,  l  .K.S. ;  K.  C.  Men/ici  ;  P.  Lt.S'cv, 
Foster  ;  F.  J.  Griffin  ;  S.  Kcere  (witti  cncloiurc) ;  J.  F.  Kutiu  :  £. 
W.  Strccter;  K.  M.Kcw;  Dr.  Hermann  Weber;  Dr.  S.  Macadm 
(with  cncloiurc) ;  A.  Sycrs;  J.  Williams;  P.  Squire;  F.  II.  Jcmuop 
luith  enclosure);  W.  Hunter;  J.  Thomson;  Dr.  H.  M.  Niaid, 
F.K.S.;  E.  P.  H.  Vaueban;  Paul  Curie  <with  eaclotura);  ILBaStrick 
(with  cndosure):  sndM.  Murphy  (with  cncloturc). 

PRACTICAL  CHEMISTJIY. 
LsborttOfy,  60,  Cower  Street,  Dedford  Square,  W.C. 

r.   Henry  ilulthcws,  F.C.S.,    is  preparcJ 

to  civo  InstruCkiun  in  ail  branches  of  l'K,\ClltAl. 
CIIHMlSTkY,  particularly  in  its  Application  to  MEDICINE, 
ACiKICL'I.TURE,  and  COMMRRCF,. 

The  Laboratory  is  open  daily,  except  Saturday,  frora  Ten  to  Pill 
o'lintk  ;  c  n  S.<tijril,iy  )ri>m  Ti-v.  Otic  o  clotk  ;  iinJ  from  OCtubcr  M 
March  on  Monday  and  Friday  Lveniniit  fiom  Six  to  Niue  o'clock. 

Mr.  Matthews  IS  also  prcfsred  to  uodsrialM  ANALYSES  of  vmj 
description. 

For  Pattkolars  and  Prespsftmss  uplf  10  Mr.  Henrr  Matthsm, 

the  Lsbofstory,  to,  Gotw-ttreet,  Beaifefd  Square,  WX.  

Berners  College  of  Chemistry. — E.xperimental 
MILITARY  and  NAVAL  SCIENCF.S,  nnder  tb«  direOiM 
of  Professor  K.  V.  GARDNER,  F.E.S.,  Ac;  of  the  late  Ibiyst  Puly- 
technic  Institution  and  the  Rovsl  Naval  Colleee. 
The  Lahofatoty  and  Claas  Heoau  ara  opan  daily. 
Eapeeial  facUittci  for  penoas  preparinf  tor  Govennaesl  and  edHr 
examination*. 

Private  Pupils  will  find  every  convenience. 

Analyses,  AKsavs,  and  I'taclical   lnvckti|;ations   connected  witfc 
r.»Unt»,  tunJiiCltii. 
For  particulars  iic,  apply  Jo  Prof.  E.  V.  G.,  44.  Bemcrs-street.  W- 

Instnuflion  in  Pradlical  Chemistry  and  Evening 
Classes  for  the  Study  of  Chemistry,  Botany,  Materia  Medics,  &c. 
TO  PHARMACEUTICAL  AND  UTIIER  STUDFINTS. 
Mr.  J.  C.  nKAITHWAri  F,  (or  thirteen  years  Princir.-il  Imtror 
tor  in  the  Liibmati  nL  >  i  f  the  I'iiarmaceulical  Sciirty  cil  (rrtji 
Driiain,  and  Demonstrator  of  Practical  Pharmacy,  Pbatinacciiii''-*i 
Latin,  Ac,  wishsstaialiBmfeia  old  PapUa  «id  otheta  that  h*  caa- 
tinuea  to  devoto  hia  whole  attention  to  Bdacatioti. 

The  Session  1868— l8f.<)  tvill  cnmmcncc  ontbeiBtof  Oftobcr.  whtt 
Mr,  nRAITHWAITliS  I.abnr.it  ry.  whid  has  beer.  eu.a-KtJ 
will  be  re-opened  at  10  a.m.  lor  InaU-nftion  in  PntUcal  Chciautty  as 
applied  to  Phatmacy,  Medicine,  Analysis,  Ac.  Pupils  csn  SMcr It 
any  period.  Terms  moderate. 

THE  CHEMICAL  and  TOXICOLOOICAL  CLASS 
usual  every  Monday  and  thanday  Bveniac  at  t 
OAober  i»t.  . 

The  LATIN  CLASS  for  the  rcadini;  ol  the  Pharmacopana.  r^T"' 
clans'  Prescriptions,  iic,  every  Tuesday  and  Friday  EveaniK,atlpiBH 
commeneinp  Oftobcr  2nd. 

The  liOTANICAL  and  MATERIA  MEDICA  CLASS,  cwr 
Wednesday  and  S.it  jrc'  jv  Fveninc,  at  8  p-n.  The  ttaoal  EXCUR- 
SIONS for  the  STUDY  ot  PRACTICAL  BOTANY  will  be 


tinned  every  Saturdav  u-.til  fi:r!htT  notice. 

I  cc  to  either  of  the  .Tbnve  Claises  Ilalf-a-Guinca  rcr  Month;  W 
the  Botanical  Excursions  only,  Half-a-Guir.ca  per  Liibt  Lei 
Pupils  caa  enter  at  any  period. 


Ucnllenicn  privately  prepared  for  the  Examination*  of  the  Phana*- 
oeatica)  Society,  Ac  .  the-  "  special  Kiaminatiun  for  Cheoiisn IS BW' 
nfat.''ailllflir  thr  "^f   '  '    '  l.vam:r.ation  for  Assistants.* 
All  Fees  must  be  payable  in  advance. 

Letter*  of  inquiry  should  be  aceomnmiMwIUtnr'  ' 
Addreas.  54,  Jwenusii  Town  RoadN.W. 

Mr.  Basiawiwltt  wssfwsnfatfngBstnfcoertinMsl 
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PHSMISTRY  OF  SUGAR  MANUFACTURE  AND 

SUGAR  REFINING.* 
By  Df.  WALLACE,  F.R.S.E.,  P.C.S. 

AbOVT  eight  yean  tga  I  had  the  honaur  of  delivering  a 
discowBe  to  toe  members  of  the  Philoaopbical  Society  of 
GJaifOW  **On  aome  Point*  in  the  Chemlatiy  of  Sugar 
R«6iSiig.**  Sace  that  time  the  sugaT'iefiniag  trade  of 
this  country  has  undergone  great  change*.  The  Clyde 
houses  ha\c  intrcasi-d  to  nearly  thrcti  times  the  amount 
of  their  former  prodiiifiion,  while  in  London,  formerly  the 
principal  seat  of  the  m.nnut'.iCture.mnny  of  the  refincrieBhave 
altogether  teased  working,  w  hMe  others  are  doint;  but  little 
business,  'i'he  (irecnoek  suf^ar  isnow  sold  :n  nearly  ever>' 
considerable  town  in  Great  Britain  and  Ireland,  and  it  ts 
a  fa^  that  raw  sugar  has  been  purchased  in  London  and 
in  Liverpool,  refined  in  Greenock,  and  sent  back  again  to 
theplace  it  came  from.  The  English  ports,  especially  Lon- 
don and  Liverpool  possem  great  a4vaotagea  ao  far  aa  the 
purchsae  of  tbeiaw  material  iaconeeined  ;bat  Greenock  has 
other  circumatances  in  her  favour  that  more  than  counter- 
balance thete  advantages.  In  Greenock  we  have  cheap 
ground,  cheap  labour,  cheap  coals  and  water,  nut  only 
very  moderate  in  price,  but  of  a  quality  ici;iarkably  wlII 
adapted  for  refining  purposes,  while  the  it!-buriiin;^  (jf 
charcoal  la  not  regarded  as  .i  nuisance.  Tlie  same  favour- 
able circumstances  exist  also,  although  to  a  less  extent,  in 
Glasgow;  and  it  appears  highly  probable  that  but  for  the 
want  of  a  good  raw-sugar  market,  the  refining  trade  would 
soon  be  in  a  great  measure  confined  to  the  Clyde.  There 
cannot  be  a  doubt  that  the  Greenock  idinen  have  ex- 
hibited during  the  laat  ten  or  twelve  years  extraordinary 
enterprise,  and  have  taken  the  lead  in  the  introdnftion  of 
improveroents,  both  mechanical  and  chemical,  while,  on  the 
other  hand,  they  have  rejeded  variotis  innovations  which 
have  turned  out  miserable  failures.  The  Greenock  refiners 
have,  I'.owcver,  been  poorly  repaid  for  tlicir  energy,  perse- 
verance, and  skill  ;  the  extranrdinary  co:r.petition  between 
the  (iilferent  firms  lui.s  ni.ule  it  ditlicult  tu  find  an  outlet 
for  the  produce,  wiule  t!u-  I'ri  nch  and  Belgian  system  of 
duties  on  the  raw  sugar,  and  drawback,  as  it  is  called, 
upon  the  refined  when  exported,  operate  against  them 
in  common  with  all  other  British  refiners.  I  shall  refer 
to  this  subjtdl  by  and  by;  but  in  the  meantime  sh.ill 
merely  atate  briefly  that  the  Govermnents  referred  to  offer 
a  premiina  to  their  refiners  to  export  their  produce — they 
charge  a  duty  on  the  taw  sugar,  and  on  the  refined  being 
exported  give  a  drawhaclc  amounting  to  considerably  more 
than  the  duly  that  was  paid.  A  direcl  result  of  tliis  un- 
fair competition  is  that  lo.if  sugar  cannot  now  be  made 
profitably  in  this  country,  and  that  branch  of  the  trade 
may  almost  be  said  to  have  ceased. 

In  the  prodi;i'"ti(!n  of  crushed  sugar  an  immense  impetus 
has  been  given  by  the  introdudion  of  ilie  centtifugal 
machine  for  draining  the  syrup  away  from  the  cryst.als  ; 
not  the  least  of  the  advantaces  being  the  extremely  rapid 
return  (tfthe  sugar  in  a  marketable  form,  it  being  possible 
Co  have  the  refined  produd  ready  for  sending  out  in  thirty- 
nx  hours  from  the  time  the  raw  sugar  was  "blown  up." 
The  whole  system  of  refining  has  undergone  a  great 
change :  a  much  greater  quantity  of  charcoal  is  now  used 
than  formerly,  and  it  is  much  more  frequently  renewed 
and  tiierc  is  now  very  little  of  extremely  low  sorts  mariu' 
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fadtured,  the  produtiion  being  mostly  confined  to  two 
kinds,  wliites  and  yellows.  Another  innovation  is  boiling 
down  to  "ajclly  ■'  as  it  is  technically  called — that  is,  with- 
out graining  in  the  pan  ;  and  the  pans  are  so  much  im- 
proved by  very  wide  necks  to  permit  the  firee  escape  of 
the  steam,  extensive  heating  surface,  and  great  condensing 
power,  that  a  panful  of  the  largest  size  may  be  boiled 
down  in  two  or  three  hours  and  at  a  temperature  ranging 
from  5o»  to  55'  C.  (laa*  to  131°  F.).  Another  alteration  of 
the  system — can  scarcely  call  it  an  improxTment,  although 
I  suppose  it  isnowoecessuyin  orderto  make  ends  mcet^ 
is  the  pradlice  of"  in  and  in"  working,  whereby  no  syrup 
is  ever  11.  u  out,  hut  the  whole  produce  leaves  the 
house,  as  it  came  in,  in  the  form  of  sugar.  Informer 
times— that  is,  six  or  ei^ht  years  ago,  the  raw  sugar  being 
dissolved  and  decoloiinsed,  yielded  a  liquor  which,  on 
boiling  dou  n,  gave  a  crop  ofcrystaLs  of  white,  or  nearly 
white,  sugar  called  "lumps,"  and  a  syrup  called 
technically  •*  green  syrup."  This  green  synp  vras  again 
boiled  down,  and  gave  a  second  crop  of  crystals  called 
"  pieces,"  and  a  syrup  which  was  either  sold  as  "  golden 
syrap  "  or  boiled  down  again  to  obtain  •  fiiither  miantity 
of  sugar.  In  any  case  the  nltimaie  result  was  Oat  the 
accumulated  salta  and  other  impurities  of  the  raw  sugar, 
so  far  as  they  were  not  extrafied  by  the  charcoal,  were 
got  rid  of  in  the  golden  syrti p.  At  the  present  time  the 
Greentjck  houses,  as  a  rule,  turn  out  no  syrup  ;  in  other 
words,  the  impurities  referred  to  arc  carried  out  of  the  sugar- 
house  in  the  yellows,  these  being  purposely  made  with  a 
very  sma.ll  grain  so  as  to  cany  .1  large  qu.intity  of  Synip. 
These  are,  in  few  words,  some  of  the  more  salient  featuiea 
of  the  present  systtm  as  distinguished  from  that  *<w«rt«>|^ 
only  a  very  few  years  ago  ;  but  there  are  also  very  great  im- 
provements in  many  particulars,  such  as  in  the  purcbaae 
of  raw  sugars,  the  chemical  examination  from  time  to  tine 
of  the  charcoal  as  well  as  the  various  produAs  of  the 
refinery,  and  aa  inteltigeBt  scientific  supervision  of  the 
whole  process,  which  contrasts  strikingly  with  the  ruk-of- 
thumb  system  of  former  times. 

In  the  preparation  of  the  raw  material,  considerable 
changes  have  occurred.  The  most  notable  of  these  in 
regard  to  cane  sufjar,  is  the  system  of  Mr.  I''ryer,  of  Man- 
ctiester,  by  which  tl;e  cane  juice  is  boiled  down,  or  rather 
evaporated,  very  rapidly  by  exposing  it  to  heated  air  in  a 
very  thin  stream  running  over  an  inclined  plane  hy  means 
of  which  a  result  is  obtained  whid)  becomes  solid  oa 
cooling,  and  is  imported  into  this oountiy  under  the  name 
of  "  concrete."  In  the  beet  sugar  maiiofaAHfu  tbe 
"  carbonatation  "  proeeasha*  beea  fellowol  out  to  a  con- 
siderable extent,  and,  ittfaft,  is  becoming  universal.  This 
consists  in  the  addition  to  the  juice  of  a  rather  large 
quantity  of  lim<-,  which  is  afterwards  separated  hy  a 
current  of  carbonic  acid  gas.  A  peculiar  vacuum  pan  is 
employed  for  the  e\  aporation  01*  the  weak  .syrups,  three 
pans  heinj;  arr.aigfd  in  one  connection,  the  steam  of  the 
)ir<;t  being  made  to  heat  the  secimd,  and  the  Steam  of  thC 
second  the  third.  This  is  called  the  "triple  efiiet,"  and 
is  now  very  generally  employed. 

Having  briefly  introduced  the  subje^,  I  shall 

ftrocecd  to  consider,  in  greater  detail,  the  variooa  I 
nto which  it  may  be  divided;  jwemisbif,  however,  that 
<br  tbe  sake  of  making  the  whole  matter  coraeaed,  and, 
to  some  extent,  complete,  it  will  be  necessary  to  mix  up 
with  a  little  that  is  new  a  great  deal  with  which  many  of 
you  are  already  very  well  acquainted. 

V'arieties  of  Sugar. — Of  the  many  varieties  of  sugar 
known  to  chemists  two  only,  so  far  as  I  am  aware,  are 
concerned  in  sugar  refining,  via.,  cane  sugar  and  fruit 
sugar,  but  we  may  also  take  Into  our  catalogue  that  kind 

known  as  grape  or  starch  sugar.  The  three  varieties  con- 
tain respedively  the  following  quantities  of  carbon, 
hydrogen,  and  oxygen 

.    *•    «•  CiaHttOit> 
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Fruit  su^ar  and  glucose  were  formerly  confounded  to- 
gether, but  tht'v  have  heen  clearly  shown  to  he  ouite 
distinct,  as  m'.jth  so  as  cane  su(;ar  ami  iVuit  .suiJAr,  but 
fruit  sugar  is  clearly  interiii'-iiiase  between  sucrose  and 
glucose,  which  lant  is  thi?  ultimate  result  of  the  aftion  of 
acids,  heat,  and  fcrnicnt!^  upon  all  other  forms  of  su|;ar,  a<i 
well  as  upon  the  other  members  of  the  amylaceous  group. 
In  all  these  changes  there  is  simply  the  assimilation  of 
the  elements  of  water.  Very  weak  acids,  with  the  aid  of 
beat,  eflfeA  the  conversion  of  cane  sugar,  first  into  fruit, 
and  then  into  grape  sugar ;  an  elevated  teraperatme  alone, 
in  presence  of  water,  accomplishes  the  same  transforma- 
tions, but  less  rapidly.  The  following  experiments,  made 
with  a  solution  of  pure  sugar  in  distilled  water,  illustrate 
well  the  tla;ip;er  of  kc-cpins,'  svrups  ."it  a  high  temperature 
for  a  Icngclier.ed  pk-riod  nf  time  ; — in  the  first  experiment 
a  quantity  of  the  syrup  was  Jitatt.d  to  about 90'^  C .  iiq^  h  .i 
until  a  large  proportion  (if  the  sucj.ir  crystallised  out ; 
more  water  was  then  added,  and  the  c%-aporation  and 
solution  repeated  several  times.  A  thick  syrup  was  at 
last  obtained,  which  refused  to  give  any  crystals  when 
kept  for  weeks  over  oil  of  vitriol.  Analysis  showed  the 
mixture  to  contain  cane  and  fiutt  sugar  in  the  proportion 
ai  one  of  the  Conner  to  foartcen  of  the  latter.  In  the  next 
expenihent  the  syrap  was  kept  for  several  months  in  one 
of  the  floors  of  a  sugar  house,  the  temperature  of  which 
v. tried  from  to  ^8'  C.  ff)o'  to  loo'  I'.),  walur  being 
from  time  to  time  added.  A  ihici;,  almost  semi-solid, 
syrup  was  thus  obtained,  which  d:d  not  show  the  slightest 
appearance  of  crystals  even  under  the  microscope.  It 
contained  i  part  of  cane  sugar  to  10  of  fruit  sugar.  The 
syrup  was  left  exposed  in  the  same  vessel  for  some  time 
aftenvards  without  undergoing  any  apparent  change,  when 
SWdidfnly  the  whole  was  transformed  into  a  soft  solid 
inaas,  consisting  of  microscopic,  hut  disttnd.  ctjrstals  of 
l^oeose.  Weak  acids  give  rise  to  the  fomattoo  of  grape 
st^ar :  but  this  change  does  not  appear  to  begin  votil  all 
the  cane  sugar  has  first  been  converted  Into  fru^se.  I 
li.ive  never  observed  crystals  of  glucose  in  any  of  the 
(irdinary  produds  of  the  sugar  house.  Heavy  syiups.  and 
treacle  contain  j^enerully  minute  crystals,  but  the  micro- 
bcope  sliows  the!.e  to  be  c:ine  f.ii£»ar,  the  angles  heinp  as 
sharply  defined  as  in  su<^ar  candy.  I  ruit  su^^'ar  does  not 
crystallise  at  all,  but  forms,  on  evaporation,  a  tenacious 
semi-solid  mass.  This  description,  however,  rather 
belongs  to  a  mixture  of  fruit sugarwith  a  small  proportion 
of  cane  sugar,  for  as  soon  as  the  latter  disappeaia  the 
fonnation  of  gr^  commences.    Onpe  sugar 

crvstallises  withont  difficulty  from  a  tolerably  strong 
solution,  provided  the  latter  his  not  been  exposed  to  too 
high  a  temperature. 

Tlie  natural  distribution  of  the  varieties  of  sugar  may 
be  disposed  of  ;n  a  few  words.  When  the  saciianiie juices 
are  acid,  as  in  grapc>  and  otlier  common  fruits,  the 
variety  of  sugar  present  is  fructose,  which  chfinpes  when 
the  fruits  are  dried  and  kept  for  some  time,  especially  if 
the  skins  are  ruptured  ;  so  that  in  dried  fruits,  such  as  figs 
and  raisins,  hard  granular  m  asses  of  glucose  are  fiequently 
OMt  with;  but  when  the  Juices  are  either  alltattne  or 
netiml,  cane  sugar  is  the  variety  of  saccharine  matter 
pteaent.  We  have  cases  in  whidi,  in  the  same  plant,  at 
different  times,  or  in  different  parts  of  the  plant,  we  have 
an  acid  sap  containing  fruit  sugar,  and  an  alkaline  sap  j 
containing  cane  sugar.  No  doubt  is  entertained  by  chcmtsts 
that  the  sugars  play  a  \  cry  important  part  in  the  nutrition 
of  plants,  aail  m  the  vegetable  organism  there  seenis 
to  be  a  perfed  facility  in  the  change  f:oni  cine  to  fruit 
sugar  or  vice  vfrsii.  Out  of  the  laboratory  of  the  plant, 
however,  it  is  very  different ;  we  can  readily  change  cane 
to  fruit  or  grape  sucr.ir,  but  the  backward  operation  is  one 
that  defies  our  pov.er  .  We  have  lately  seen  many 
wonderful  transformations  of  organic  bodies  and  the 
artificial  formation  of  componnds  hitherto  formed  only 

anattnal  pnicesses,  .but  we  have  not  yet  been  able  to 
mge  ftoOose  orglncoae  into  cane  sugar,  and  I,  for  one, 
do  not  eiyta  ibat  it  evsr  will  be  done. 


Cane  sugar  crystallises  readily  in  four-sided  prisms  with 
rhomhoidal  bases,  but  the  crystals  have  often  a  ctibical 
appearance,  and  sometimes,  by  truncation,  ihuy  assume 
the  aspcft  of  six-sided  prisms.  The  crystals  are  always 
sharp  and  well-defined,  even  when  produced  from  the 
most  impure  syrups.  Cane  sUj,'ar  is  distinj^uifhed  :r  i-aiU 
other  subst.nnces  by  its  intensely  sweet  taste,  which,  when 
the  sugar  is  pure,  is  unaccompanied  by  any  kind  of 
flavour.  As  the  sensation  of  sweetness  depends  veiymnch 
on  the  rapidity  of  solirtion,  it  follows  that  fine>pfiis(d 
sugar  which  dissolves  rapidly  in  the  mouth  appesti 
sweeter  than  large  crystals  which  dissolve  dowly,  sad 
hence  the  absurd  popular  notion  that  one  kind  of  iugu 
can  be  sweeter  than  another,  both  being  equally  pure. 
Cane  sugar  is  devoid  of  odour  And  colour.  It  u  highly 
Rohible  in  water,  whi^h  i.ikes  up,  at  tl:c  cunipifiiively 
lo\,'  lernpet.iturc  of  q°  C.  ¥.},  about  an  equal  weight. 
With  increase  of  temperature  the  power  of  solutionis 
very  much  augmented,  and  at  the  boilint;  point  nt  the 
liquid  the  capacityof  water  for  dissolving  sugar  is  a!m(Mt 
unlimited.  At  the  degree  of  beat  at  which  syrups  are 
boiled  down  in  the  vacuum  pan  (49*  to  34*  C,  or  120* (s 
Z30'  F.},  water  does  not  by  any  means  possess  thlspowv 
01  unlimited  solution^  and  the  sugar  ceadtljr  CfyttsUiMS 
out  if  the  syrup  is  not  too  much  loaded  with  tmpuritiet. 

Fruit -  .i^'ar  is  uncrystallisable,  but  forms,  when  dried 
in  vacuo  at  the  (ordinary  temperature  of  the  air,  a  gutnmy 
semi  Md;d  mass.  It  possesses  a  left-handed  rotatiw 
power  nn  puhiriscd  light,  from  which  circumstance  it  hl5 
received  the  rather  clumsy  name.^  of  "larxulose  '  and 
'•inverted  sugau."  I  have  never  found  this  variety  of 
saccharine  matter,  as  produced  artificially,  in  a  pure  state, 
but  always  more  or  less  mixed  with  cane  sugar.  It  exists 
abundantly  in  golden  syrtip,  nolasses.  treacle,  aks  is 
honey,  especial^  when  new.  Cane  sugar  ndnes  M 
crystallise  from  a  syrup  which  contains  rather  mma  fhv 
an  equal  weight  of  this  variety,  and  I  have  foand  that  s 
syrup  which  is  saturated  and  which  contains  lesstbsn 
S  of  cane  to  10  of  fiuii  su^ar,  is  absolutely  undrainable 
at  iiay  temperature.  Here,  then,  is  a  serious  e\'il  in  sugar 
refining— every  pound  of  fruit  sugar  destroys  the  crj-stal- 
lising  power  of  nenrly  as  much  cane  sugar.  With  regard 
to  tlie  sueetenin;;  power  of  fruit  sugar  I  cannot  civc  ar;. 
precise  information,  as  1  negledled  to  ascertain  this  point 
when  I  had  an  opportunity  of  examining  a  nearly  pure 
specimen.  Ordinary  gplden  syrup,  which  contains  aboai 
40  per  cent  fruit  sugar  and  30  to  3^  percent  can*  sa|ir. 
appears  AiUy  sweeter  than  a  aoluuon  of  pure  cane  ngsr, 
but  it  has  a  certain  flavour,  and  contains  alkaline  nh$ 
which  prevent  a  proper  estimate  of  the  sweetness  being 
made.  It  is  stated,  however,  to  be  superior  to  gr^pc 
sugar,  Ivjt  inferior  to  cine  suf;ar  in  swcctcnin<;  power. 

Fruit  sug.'if  ift  more  soluble  m  alcohol  than  cane  supar. 
which,  indeed,  is  pratflically  insoluble  in  absolute  alcohol: 
and  this  liquid  has  been  proposed  for  washinfr  cr>'st.ih  of 
cane  sugar  for  the  purpose  of  freeinv;  th.ein  from  adhtrr  : 
syrup,  without  materially  aflfciting  the  crj-stals  ihemseive«. 
The  experiment  succeeds  admir.ib]y  on  the  small  scale, 
and  has  long  been  used  on  the  coatinent  for  testing  ran 
sugars,  but  tfaoe  are  certain  ^ffieulties  in  appl)'in^  it  in 
adual  pnftiee,  say  opM  50  to  100  tons  per  dcir  of 
material.  Tt  would  be  hopeless  to  use  it  unless  duty-nee, 
on  account  of  it.s  expense,  .inil,  besides,  it  is  difficult  B> 
(d)tain  a  cheap  alcohol  of  such  purity  that  it  would  not 
cnninunicate  a  flavour  to  the  supar,  while  methylated 
spirit  is  quite  inapplicable.  Still,  1  believe  that  .ilcobol 
mii^Iit  be  introduced  into  the  supar  refineries  of  this 
country  for  washing  raw  sugar  if  it  could  be  had  duty 
free.  Of  course  the  sugar  would  be  refined  in  the  usual 
way  afterward h  it  the  produft  would  be  much  supcnor. 

Much  has  hccr,  \i  ritten  about  the  dialysis  of  '""P"^* 
syrups,  and  when  Professor  Graham's  paper  oodiamit 
first  appeared  I  tried  the  process  upon  golden  syrtqt,  bet 
withont  a  satisfaAory  result.  The  process  has  never bito 
applied  on  the  large  scale  in  this  country  so  far  Jl  I 
know,  bnt  it  bM  been  jftdopMd  taccsssfolV  ia  mnm  o* 
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the  QOatilwntal  refineries  with  beet  syrups  containing  a 
Uum  4|uaDtUy  of  chloride  and  nitrate  of  jpoteuiuin« 
duortde  of  •oaam,  and  otberalkaline  aelte,  and  the  eflbrte 

of  those  who  have  tried  it  have  rather  beiett  tO  teperatc 
those  salts  than  to  dissociate  the  cane  from  the  fruit  sugar 
of  which  beet  juice  contains  only  traces.  I  cxpcdid  that 
fruit  sugar  would  have  acted  as  a  colloid,  and  would  have 
refused  to  pass  in  any  considerable  quantity  through  the 
diaiysing  septum,  but  in  this  I  was  disapixjinted.  if  time 
permits  I  will  briefly  describe  Uubrumaut  s  apparatus 
called  the  "  Ounogene  "  used  for  dialysinj^  beet  molasses. 

Giape  sugar,  othanvfte  caOcd  atarcli  sugar,  or  inverted 
nfar,  or  ImalOM,  never  occurs  in  any  of  the  produas 
of  (heaugttnana&idure,  so  far,  at  least,  as  mjr  obeerva- 
liona  liaive-cone.  It  crystallises  in  &broua  nuniaa  or  tofts 
radiating  from  a  centre,  presenting  a  very  beautifal 
appearancu  when  examined  with  a  lens.  The  crystals 
are  said  to  be  cubical,  but  usually  they  are  minute  and 
indistiniif.  It  is  le^s  soluble  than  cane  sugar,  requifin','  1 
about  an  equal  weif;ht  of  cold  water  lor  snlution.  It  is  ! 
less  sweet  than  cane  sufjar  in  the  pro[iort:on  u(  2'.  to  i. 
Fruit  sugar  soon  changes  to  glucose  if  no  cane  sugar  is 
present.  As  I  have  already  stated,  we  frequently  find 
granular  lumps  of  glucose  in  raisins  and  other  dried  fruits 
the  skins  of  which  ha\  e  been  ruptured.  The  whiteness 
and  viaoonaaesa  of  old  honey  is  due  to  the  presence  of 
ciyatala  of  gliiooie«  while  newhoney  isn  clear  trantpaient 
ayrup.  I  have  seen  ^ty^ prepared  from  the  juice  of 
cturrants  and  other  acid  fniits  and  loaf  sugar,  in  which, 
by  ton  Ion;:;  continued  boiling,  all  the  cane  suj^ar  had 
been  chanfjed,  become  opaque  and  semi-solid  from  the 
same  cause.  Tl.is  phenomenon  must  not  be  conl'ounded 
with  the  much  more  common  one  of  iLar.e  sugar  forming 
a  hard  crisp  crust  upon  the  surface  of  the  jelly. 

Glucose  is  largely  manufactured  in  France  from  potato 
Starch,  and  more  lately  in  America  from  Indian  corn, 
and  is  extensively  used  by  brewers,  distillers,  and  con- 
icAioiien;  bat  it  is  not  likely  to  come  into  use  as  a 
sweetening  agent,  unless  it  be  to  adulterate  the  cheaper 
kinds  of  refioM  sugar ;  and  as  these  are  now  aold  at  abont 
3d.  a  pound,  there  does  not  appear  to  be  mttch  duaice  of 
extensive  fraud  being  praAised  is  this  dire^on. 

I  have  already  referred  to  the  aiftion  ofweakaciils  in 
invertinE;  cane  sugar,  if  I  may  be  allowed  to  use  the  cx- 
pieKsion.  and  mav  liere  add  that  it  is  of  tlic  utmost 
importance  in  suj^.ir  reiiniiig  to  present  the  occurrence  of 
even  the  sli^'iitcst  trace  of  acid,  w  hich  not  only  changes 
the  cane  su',;ar  more  or  less  into  the  uncrystallisable 
variety,  but  enables  the  liquors  to  dissolve  iron  from 
animal  charcoal  or  from  iron  tanks  or  cisterns,  besides 
Other  impurities.  In  this  way  Mr.  Ueane's  proc.-ss  for 
treating  animal  charcoal  with  hydrochloric  acid  gas, 
although  otherwise  all  that  can  be  desired,  has  entirely 
failed,  and  has  caused  rutaous  expense  to  tome  refiners 
who  have  used  it. 

Alkalies  act  but  little  upon  cane  su'-^ar  ('I  mean  when 
Very  dilutel  but  upon  ffuit  sugar  they  act  ener^et .cilly. 
producii);.,'  j^lucic  acid,  and  subsequently  other  compouuos 
of  a  brown  colour.  Hence  it  is  tiiat  while  with  beet  juice, 
which  contains  at  most  only  traces  of  fruit  sugar,  a  con- 
siderable excess  of  lime  may  safely  be  used  in  clarifying, 
the  same  treatment  upon  cane  juice  or  a  solution  of 
common  raw  sugar  produces,  on  boiling;,  a  dark  brown 
colotir. 

The  adton  of  ferments  on  sugars,  ao  fisr  at  these  are 
concerned  in  the  process  of  sugar  refining,  next  claim  our 

attention.  In  niy  paper  of  ei;^ht  yc.irs  ago  this  subjeft 
occupied  a  lar^je  space,  but  now  I  may  dismiss  it  in  a  few 
words.  The  fact  is  that  the  dur.'i'.ior]  of  the  whole  pro- 
cess of  refining  is  now  so  very  sh.ort  that  there  is  liiile 
t^n;e  for  fermentation. 

In  the  sugar-house  two  kinds  of  fermentation  are 
recognised.  The  first  of  these  alTeAs  chiefly  strong  or 
COttiparatively  strong  liquors,  and  communicates  to  them 
e  peculiar  viscidity  and  ropiness,  and  the  property  often 
we  a  ill  treacle  and  ooeasionaily  in  golden  qmp,  of  draw- 


ing out  to  a  thread  of  extreme  teiniiqr«  This  ts  technically 
called  "  smear,"  liram  the  dienmstaace  that  auch  viacotm 
liquoiswtll  never  drain  away  from  etsrstalt  with  whidi 

they  may  be  mixed.    Frequently  sugar-houaes  have  been 

entirely  stopped  from  the  occurrence  of  smear,  which 
once  introduced  .<icems  to  spread  like  an  epidemic  It 
appears  to  be  the  same  kind  of  action  th.it  is  so  trouble- 
some in  the  West  Indies  m  making  rum  from  molasses, 
which  in  called  the  viscous  fermentation,  and  which  is 
no  w  prevented  bv  mixinf^  a  considerable  quantity  of  sul- 
phunc  acid  with  the  liquor  while  undergoing  the  alcoholic 
fermentation.  Smear  is  always  the  result  of  filthtnesa, 
and  may  be  prevented  with  certainty  by  keeping  every- 
thing about  the  sugar-house  clean  and  fumigating  with 
sulpnucoua  add  na.  In  mv  paper  already  re&rreo  to,  in 
whtch  this  snhjea  is  treated  of  at  con«derab!e  length,  I 
have  ascribed  the  occurrence  and  propagation  of  smear  to 
the  aiflion  of  microscopic  vegetable  organisms,  which  I 
invariably  found  to  be  present  in  smeary  liquors  ;  but 
smear  is  now  a  thing  oL  ilie  past,  and  I  w  ill  not  waste 
tune  m  referring  to  it  further. 

1  he  other  kind  of  fermentation,  however,  which  I  shall 
call  the  ladic,  demands  our  earnest  attention,  for  no  sugar- 
house  is  absolutely  free  from  it,  although  in  those  that 
have  placed  themselves  undercompetent  chemical  direAion 
it  is  reduced  to  a  trifling  amoinnt,  and  gives  little  or  no 
tronbJc.    The  laAie  fermentation  ocears  ontjr  in  weak 
liquors,  especially  in  those  below  5*  Baumo  ;  it  is  BlOSt 
adtive  at  a  temperature  ranging  from  38"  to  49°  (100^  to 
lif)'  F.|.  and  it  is  produced  most  enerKetically  by  the 
o.xidismg  ailuon  of  animal  charcoal.     This  subje^  has 
been    minutely  described  in  my   paper   on  "  Animal 
Charcoal,"  published  onlv  a  few  months  since,*  but  I 
shall  bnelly  summarise  the  matter.     When  sugar  liquor 
is  run  hot  into  a  cistern  tilled  with  animal  charcoal  and 
drawn  off  again  at  a  comparatively  high  temperature,  little 
or  no  fermentation  occurs ;  but  when  the  process  is  ended, 
and  the  char,  impregnated  with  vegetable  albumen  and 
various  impurities  extraded  from  the  liquor,  is  washed 
with  water  containing  free  oxygen,  the  char  ieloon  cooled 
down  to  the  temperature  most  favourable  to  the  iMiB&e 
fermentation,  and  the  washings  come  away  tour  and 
putrid,  and  more  01  less  loaded  with  lactate  of  calcium 
and  other  salts,  the  lime  being  derived  from  the  calcic 
carbonate  contained  in  the  charcoal  besides  a  distinrt 
quantity  of  iron.     The  weaker  the  washing  w  ater,  it  is 
generally  the  more  acid,  until  at  last  tlic  w  ashin;^s  contain 
more  calcic  salts  than  sugar.    It  is  customary  tu  u^e  the 
weak  char  washings  for  disaolvtog  fresh  sugar,  but  this  is 
a  most  pernicious  system  as,  amongst  other  evils,  it 
introduces  iron  into  the  crushed  sugar  together  with  an 
offensive  odour.    These  evils,  as  described  in  my  pancr 
on  "  Charcoal,"  may  be  prevented  by  keeping  uo  the  cnar 
cisterns  to  a  p.ctty  high  temperature  and  washing  with 
w  itei  kept  cuiiiLintly  boiling.     The  char  washings  also, 
if  not  immediately  boiled  do^^  n.  should  be  kept  up  to  near 
the  boiling  point  by  means  of  steam  pipes. 

Having  thus  described  the  two  varieties  of  sugar 
concerned  in  sugar  refining,  I  shall  now  allude  briefly  to 

the 

Manl'F.xctche  of  Cant  SfG.*R. 
A  tolerably  complete  description  of  the  principles  and 
prafticc  of  this  industry  will  be  found  in  various  books  of 
reference,  such  as  Knapp's  •'  Technology,"'  Muspraifa 
"  Ui<iliODaiy,"  or  Ure's  "  Didionary  of  Arts,"  (new 
edition),  and  I  shall  only  refer  to  a  few  poinu.  The  sugar 
cane  contains  about  16  per  cent  of  sugar  and  70  per  cent 
of  water,  together  vrith  about  *}  per  cent  of  soluble  salts, 
making;  altogether  about  86  per  cent  of  juice,  of  which 
three-fourths  aie  e.xpressed  in  the  cane-crushing  mill, 
provided  it  is  a  j'ood  one,  and  one-fourth  is  left  in  the 
megass  or  crushed  cane>.  One  w  uuld  l.incy  that  such  a 
great  loss  as  one-fourth  of  the  whole  produce  of  the 
growth  of  the  cane  would  make  the  plaotera  carefidto 
,         »  K^abM^tte CBBNiUL~Nnrs,  vol. xvil,  p. 249- 
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tarn  any  further  loss  or  deterioration  of  the  pnidn^,  yet 
until  very  recently  the  procau  of  treating  tlie  cane  juice 
nfisr  cspmiioD  has  been  excaedini^ycrade  mad  waeteful. 
TiM  kiicet  at  nboot  to*  Btxaai,  it  mind  as  eooa  at 

EDiaiole  with  a  certain  amooot  of  lime,  called  temper 
me,  and  heated  in  a  veaid  called  the  clarifyer.  A  scam 
rises  to  the  stirfacct  (consisting  of  vegetable  albumen  and 
other  matters!  and,  after  settling,  the  clear  liquor  is  run  , 
ott  to  the  ^ir^,l  of  a  series  of  evaporating  pans  in  which, 
g^radually  transl'niTed  to  a  pan  nearer  the  source  of  heat  ' 
than  the  last,  it  )s  hdilud  (Unvn  to  such  a  consistence  that 
on  cooling  it  forms  a  good  crop  of  crystals,  i  he  mixture 
is  altiTwards  placed  in  hogsheads  or  casks  perforated  with 
holes  into  which  reeds  are  inserted,  and  the  mother  liquor, 
catted  molasses,  is  allowed  to  drain  away ;  but  the  sugar 
is  never  fully  drained,  and  coneequently  loses  considerably 
on  the  voyage  to  this  COUBtiy.  The  process  has  many 
Other  disadvantages :  the  huAt  temperature  of  the  pans  or 
*•  teaches  "  as  they  are  caned,  especially  the  last  of  the 
serieii,  in  \v}iic]i  the  juice  is  hnih  d  down  to  the  strength 
necessary  fur  forming  crystals,  t;i  vcs  risic  to  the  formation  of 
a  large  quantity  of  fruit  sugar  and  of  coloured  products,  the 
subsequent  removal  of  whicli,  by  animal  charcoal,  adds 
much  to  the-  expense  of  tefinin^.  And.  ai;:iiii,  in  iiioit 
fadtories  suthcient  care  is  not  taken  to  prevent  fenncnta- 
tion,  hence  acids  are  formed  mAIcI)*  in  the  boiling  down, 
favotir  the  formation  of  fruit  siMBr,  which  in  ordinary 
West  India  augar,  tuch  aa  is  nsea  Bat  refining  purposes, 
generallx  amounts  to  from  4  to  6  per  cent.  Tlie  use 
orsttiphnroos  acid,  iodic  sulphite,  and  calcic  bisulphite, 
has  been  attended  with  most  favourable  results  in  our 
West  India  colonies,  preventing  fermentation  very  com- 
pletely, and  also  iroprovint;  thi-  tolour  oi  the  produA. 
Of  the  three  forms  in  which  sulphnnr.is  arid  may  be  used 
th.^l  of  the  gas  is,  I  believe,  the  best,  hut  the  bisulphite  of 
calLium  is  somewhat  easier  of  application,  and  answers 
the  purpose  perfectly  well.  The  use  of  sulphurous  acid 
is  to  prevent  fermentation  in  the  juice  when  weak— after 
it  has  acquired  a  tolerably  high  density  there  is  little 
tendency  to  fermi  nt.  The  employment  of  various  forms 
of  evaporators  in  which  steam  is  the  heating  powvr  has 
also  greatly  improved  the  charaAer  of  our  colonial  pro- 
duce ;  but  unfortunately  our  sliding  scale  of  duties  oners, 
as  it  were,  a  premium  to  planters  to  produce  a  dark 
colonred  sugar,  for  the  finer  the  colour  the  higher  is  the 
dir.v.  'I'he  N'.irious  il'jties  ch.tr^'ed  upon  fitijar  entering 
the  ports  of  the  United  K.int;dcmi  tin:  as  lolhiws,  thf 
\'anous  numbers  refurring  to  arbitrarv  standards  ;  formerly 
the  Dutch  standards  were  in  use,  of  which  No.  6  is  an 
extremely  low  sopu^in  Isft.  alsMMt  black,  and  No.  so  is 
pure  wliite  :•— 

Kefined  sugar  i3r.     per  cwL 

No.  I.  (above  No.  15,  D.S.)  iis.  3d.  „ 

,,   2.         (11  to  15,  D.S.)  lOB.  6d. 

,,  3.         (g  to  II,  D.S.)    gs.  jd. 

„  4.  (below  g          D.S.)  bs. 
Mfllaases   3s.  6d. 

The  evaporators  referred  to  arc  all  construded  upon  the 
principle  of  taking  up  a  quantity  of  the  liquor  in  a  hot 
fctate  and  exposmi;  it  to  the  air;  in  one  form  of  it  we  have 
a  rtel  of  pijies  connetfled  by  drums  or  discs  at  each  end, 
with  <iteani  pa'^'^in;;  tfirrjiigh,  and  as  t  'n  !  ■  . '  :i  volves  one- 
half  the  pipes  are  in  the  liquor  and  the  olhci  half  in  the 
air,  with  a  thin  coating  of  the  liquor  upon  them  ;  in 
another  form  of  the  apparatus  a  scries  of  flat  hollow  discs, 
kept  filled  with  steam,  are  fitted  to  a  hollow  axis,  by 
which  the  discs  are  revolved  cxmstantty,  one-half  in  the 
liquor,  the  other  half  in  the  air.  Vacuum  pans  are  now 
largely  used  in  the  colonies,  but  the  produA:  obtained  with 
them— at  least,  the  first  crop  ofsugar— is  nxne  suitable  for 
direct  consumption  than  for  refining.  In  the  ordinary 
mode  of  boiling  down  only  one  crop  of  sugar  is  obtained, 
but  when  a  vacuum  pan  is  used,  and  the  process  is  otlu-r- 
wise  carefully  conduced,  two  cross  may  be  had.  I  hus 
in  MaurittoB  then  h  pi^nwd,  uat  a  fine  haid'graiped 


II 
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sugar  largely  used  in  Englaad  for  domestic  purposes  ( 
Scotland  raw  sugar  is  only  used  for  refining),  and  oeit 
what  is  caUed  qmip*Mawftina  sngar,"  used  qr  tsfiacn. 
The  molaases  in  this  case  an  not  very  good,  at  Issitif  I 

may  judge  from  the  rum  that  is  imported  from  Mauritius. 
It  has  been  attempted  to  make  refined  sugar  in  the  colonies 
direct  from  ilie  juice,  but  without  much  success.  Tht 
scarcity  of  skilled  labour,  the  dearness  of  fuel,  and  in 
man)  cases  the  want  of  a  copious  supply  of  pure  water, 
have  all  operated  againiit  the  realisation  of  this  schecne, 
.md  pradically  the  idea  has  been  abandoned.     The  next 
b«st  thing  would  appear  to  be  to  boil  down  the  whole 
juice  in  such  a  manner  as  not  to  destroy  it,  and  then  bring 
it  to  this  country  to  be  refined ;  and  this  is  the  principle 
of  Mr.  Alfred  nyer^s  coneretor.     This  is  an  appeistss 
which  haa  fbr  itaotjeA  the  boiling  down  the  juice  as  seoa 
as  it  is  expressed  with  great  rapidity  so  as  to  prevest 
fermentation,  and  in  such  a  manner  as  not  to  afleA  the 
colour  by  too  high  u  temperature.     1  he  juice  is  poured 
on  to  one  end  <if  a  nearly nat  iron  table  with  ridjjes  plactd 
across  ;t,  so  that  the  liquor  travels  from  side  to  side  about 
sixty  times  before  it  reaches  the  bottom  of  the  inclmfd 
plane,  the  length  of  which  is  about  48  feet  and  the  t»^eadth 
6  feet.     A  furnace  is  placed  at  that  end  of  the  machioe 
where  the  liquor  enters,  and  the  flame  travels  down  to 
the  lower  end,  where  the  waste  gases  are  utilised  in  heat- 
inga  current  of  air  which  is  afterwards  passed,  first  thmufii 
the  inside  of  a  cylinder  placed  upon  its  aide  and  levolvisi 
so  ante  keep  a  fresh  portion  oliaico  alwaya  mqwesd  is 
the  heated  air,  Ihe  temperature  at  which  is  about  350^ F.. 
and  then    in  the  opposite  direclion  over  the  surface  of 
the  evaporating  liquor,  the  air  being  impelled  by  a  fan. 
The  flow  of  juice  at  the  upper  end  is  regulated  so  that 
the  evaporated  liquor  escapes  at  the  end  at  25"  or  jo'  B., 
and  after  passini;  tlirotigh   the   cylinder  will  form,  on 
cooling,  a  tolerably  hard  dry  cake,  containing  only  6  to  8 

Eer  cent  of  water.  This  produd  is  concrete.  It  b» 
een  said  that  cane  juice  contains  no  Ihlit  sugar,  bat  if 
this  is  the  case  with  the  canes  as  they  are  growing,  it 
certainly  does  nothold  in  the  case  of  the  eapveBSBd  Juice, 
for  the  concrete,  according  to  numerous  analyie*  I  tuns 
made,  contains  from  4  to  12  per  cent  of  fruit  sajpv, 
averaging  st  least  7,  and  the  inferior  lots  are,  thefemv, 
tnisuitable  for  retinini;  on  the  Circenock  system  of  putting 
out  no  syrup.*  Mi.  Frver's  process  is  an  admirable  ana 
a  most  valuable  one  ;  only  1  think  it  is,  in  the  case  c  f 
bad  juice,  carried  too  far.  If  the  juice,  when  bad  iti 
quahly,  were  allowed  to  leave  tlie  apparatus  with  15  to 
20  per  cent  of  water  in  it,  and  the  cooled  product  were 
drained  or  put  through  centrifugal  machines,  a  product 
would  be  obtained  which  would  contain  a  very  moderate 
proportion  of  uncrystalHsabte  sugar  and  vury  suitable  for 
refining,  while  the  molasaea  would  only  amoani  to  aboat 
15  or  20  per  cent  of  the  total  produce.  The  ndvantagei 
of  the  concrete  are — ^great  rapidity  of  produ^'on ;  preventlOO 
of  the  formation  of  fruit  sugar  and  coloured  produds;  tke 
almost  entire  ahsence  of  loss  from  drainage  during  the 
voyai^e  to  this  country  ;  the  obtaining  the  entire  prodOCl 
of  the  juice  without  loss  ;  and  the  lessening  to  a  hup 
extent  ul  the  labour  formerly  required. 

In  the  East  Indies  a  considerable  quantity  of  sugar  it 
.made  from  a  kind  of  palm  tree,  and  from  another  tlSS 
which  yields  what  is  called  jaggary  sugar;  but  it  isOOt 
necessary  for  me  to  describe  the  processes.  Maple  Sant 
is  made  in  Canada,  but  only  in  small  quantities,  and  the 
consumption  of  it  is  chiefly  oonlined  to  the  locality  whSR 

it  is  made. 

I  cannot,  however,  avoid  referring  at  some  length  tothe 
manufac^ture  of  sugar  from  beet-root,  an  industry  of 
recent  origin,  brought  into  existence  by  what  inay  be 
called  accidental  circumstaoceSi  but  one  that  has  arrived 
in  a  marvellously  short  time  to  a  state  of  high  pCriMtion. 

•  The  import*  of  concrete  from  Antigua  lhi»  ytzt  h*ve  coot»inftJ 
>n  amaie  of  only  4'a  per  oeal  frah  tsar,  scMrdtaa  Mr.  f  o«r, 
batths  prstaesefssatt  sf  Osstker  Wsais  Ian  aaSMSB  as  gmfc 
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from  their  continental  neighbours,  and  althou^^h  as  re- 
finers only  they  may  consider  themselves  int'i;rior  tu  none 
in  the  world,  they  cannot  alTord  to  remain  in  ignorance 
of  any  improvements  introduced  into  the  fabrication  of 
beet  sugar. 

When  the  beets  are  brought  to  the  fabrique  with  their 
heads  and  tails  cut  off,  they  are  at  once  sent  up  by  an 
elevator  to  a  washing  machine,  which  is  a  cylinder  into 
which  the  beets  enter  .u  one  endaodcomc  out  sufficiently 
washed  at  the  other.  They  an  naat  brought  in  contaa 
with  a  mj>in^  machine,  consieting  of  a  cylinder  ahont 
18  inches  in  dtaaieter  with  small  teeth  upon  its  circum- 
ference, revolving  at  about  1200  revolutions  per  minute, 
by  which  they  are  reduced,  with  extreme  rapidity,  to  a 
very  fine  pulp.  The  pulp,  a-;  quickly  as  it  is  produced, 
is  placed  in  small  ba^s.  holding  probably  about  30  lbs. 
each,  and  these  are  subjected,  between  stout  sheet-iron 
plates,  tu  the  ac'tion  of  a  screw  press,  and  afterwards  to 
thai  of  another  press,  where,  by  hydraulic  power,  the  juice 
is  very  thoroughly  squeezed  out,  leaving  the  pulp  almost 
dry.  The  juice  ispas$edinimediatehrtoank>iif-;i(s,inwhtGh 
to  every  bedolitre  of  juica  ii  added  to  litres  of  milk  of  lime 
of  as*  Baiun6  (about  I'Z  ^fBt^an^  Twaddell).  When 
fcU,  the  mont-Jos  is  cloiM  and  eteam  injeaed,  by  which 
the  mixture  is  sent  up  to  a  higher  flat,  and  into  a  vessel 
where  the  first  carbonatation  is  effected.  In  this  vessel 
the  liquor  is  heated,  but  not  boiled,  and  carbonic  anhy- 
dride, made  by  decomposing;  limestone  by  heat,  i.s  injected 
by  a  pipe  placed  at  the  bottom  of  the  vessel  and  pierced 
with  holes.  The  passage  of  the  gas  occupies  about  twenty 
minutes :  the  liquor  isexamined  from  time  to  time,  and  when 
the  calcic  carbonate  formed  appears  grainy  and  settles 
xeadily,  the  process  is  finished.  The  liquor,  at  first  of  a  red 
oolotiraiid  aaadf^i  is  now  nearly  colourleas  and  pretty  clear. 
Tba  whol*  conMirts  of  the  cartoaatation  veMel  are  ran 
into  a  cistern,  and  the  calcic  carbonate  and  imparities 
euried  down  with  it  allowed  to  settle  down,  after  which 
the  clear  liquor  is  transferred  to  a  mont-jus,  in  which  it 
is  mixed  with  i  litre  of  milk  of  lime  of  25*  Banro^  to  every 
hedotitre  of  juice,  and  this  is  followed  by  a  second  treat- 
ment with  carbonic  acid.  The  liquor,  after  settling,  is 
filtered  througl.  LLu  ri  .i!  charcoal,  after  which  it  passes,  at 
a  strength  of  3  to  4°^  Uaum^.  into  the  pecnhar  apparatus 
itted  for  evaporation,  called  the  triple  enet,  or  triple  effeA, 
althongh  the  translation  doee  not  convcgr  ttie  exaA 
■waning  of  the  original.  It  is,  in  fad,  a  series  of  thtae 
vaenvm  pans,  all  conoedked  together ;  the  weak  llqaor,  aa 
it  is  evaporated  in  the  first,  bemir  *  translleiTed 
to  the  second,  and  the  contents  of  the  second  to  the  third, 
from  which  at  last  it  is  drawn  off  at  a  gravity  of  20'  to 
25  B.  The  pans  are  upri^jht  cylinders,  about  10  tect  hif;h 
and  about  4  or  5  feet  wide,  ami  the  dmstniCtion  is  similar 
:  '  tl-.at  of  an  upright  multitubular  boiler.  Steam  (some- 
tmies  waste  steam  from  a  high-pressure  engine)  is  admitted 
to  the  first  of  the  three  pans,  which  is  boiled  at  a  vacuum 
of  about  7  inches;  the  steam  from  this  pan  (that  is,  the 
steam  from  the  sugar  liquor)  heats  the  aaooiM  aaOt  vdlicb 
ia  boiled  at  about  14  inches  of  vacaiini«  and  the  steam 
from  this  heats  the  third,  which  is  boiled  at  as  complete  a 
vacuum  as  can  he  obtaiaed,  say  27  to  28  inches.  The 
saving  of  fbel  eflbAed  by  the  tise  of^  this  combination,  as 
compari  f1  ith  that  of  a  single  vacuum  pan,  is  about  a 
third — that  is  to  say,  2  tons  of  fuel  with  this  svstem 
evaporate  as  much  water  as  three  tons  with  the  ordinary 
vacuum  pan.  It  is  not  adapted,  however,  to  the  strong 
liquors  of  a  refinery,  or  the  rapid  boiling  then  required,  SO 
that  I  do  not  see  how  we  can  profit  by  this  experience  of 
our  ingenious  French  neighbours, niJsSS, pwhapStit  flligllt 
be  in  IxHling  down  char  washings. 

nvB  tiM  triple  «ibt  die  evq^xaied  jaiee  is  elevated  by 
■  mont-jus  to  e  dstem,  where  It  is  heated  to  boiling, 
then  passed  throtigh  animal  charcoal,  and  lastly  boiled 
down  to  a  grain  in  a  vacuum  pan  of  the  usual  construc- 
noo.  An  umost  perCeAly  white  sugar  is  obtained,  and 
tbBiynipitboikd  onr  — *  '  '  


five  times,  the  produA  beeoming  gradually  darker  in  colour 

and  more  contaminated  with  alkaline  salts  and  organic 
impurities.  The  last  crop  of  sugar  is  allowed  to  stand  in 
cisterns  for  s -v,  :  il  weeks,  in  order  to  crystallise,  as  the 
salts  retard  coiisidcrably  the  crystallisation  of  the  sugar. 
The  beet  supar  that  comes  to  this  country  for  refining 
purposes  is,  I  believe,  the  third  or  fourth  crop,  and  con- 
tains from  Ii  to  4  per  cent  of  alkaline  salts,  there  being 
sometimes  a  very  considerable  quantity  of  nitrates  present. 
The  syrup  drained  from  the  last  crop,  o«ileet-root  molaeset, 
is  a  very  impure  substance.  It  has  a^^vity  of  about  1-4, 
and,  according  to  my  own  analyses,  contains  abont  60  per 
cent  case  sugar,  about  0-5  per  cent  fruit  sugar,  abont  3  per 
cent  of  extra&ivc  and  gummy  matters,  and  13  per  cent  of 
salts,  chiefly  of  potassium,  the  remainder  being  water. 
Until  a  year  or  two  since  this  molasses,  bemg  unfit  for 
food,  was  fermented,  and  a  coarse  kind  of  spirit  matle 
from  it.  while  the  residue  in  the  still  was  boiled  down 
and  calcined  tu  obtain  salts  of  pota.ssium,  the  most 
valuable  of  these  being  the  carbonate.  Hut  by  a  m<;st 
beautiful  adaptation  of  Graham''s  dialyser,  by  Dubrunfaut, 
the  salts  are  to  a  large  extent  removed,  after  which  the 
greater  part  of  the  sugar  can  be  crystallised  out.  The 
apparatus  is  called  the  Osmogene.  and  consists  of  abont 
50  cells,  separated  by  sheets  of  parchment>paper,  laid  flat 
and  conne^ed  at  the  edges  all  round,  the  space  between 
each  pair  of  sheets  being  fully  half  an  inch.  Each  sheet 
is  supported  by  a  cross  piece  of  wood  and  a  net-work  of 
twine.  The  whole  arrangement  is  about  4  feet  lonfj  and 
3  feet  high.  By  a  peculiar  arrangement  of  connection,  the 
syrup  admitted  from  below  passes  through  every  second 
division,  while  water  admitted  above  also  passes  through 
every  second  space,  and  at  last  flowsolT below  at  a  strenAh 
of  I  "to  a^B.,  or,  say,  i°to2i*TWaddeIl.  Owing  to  the  high 
diffusive  power  of  the  salts  as  compared  with  tl^t  of  sugar, 
the  fenner  readily  pass  through,  together  with  only  a  com- 
paratively  small  piopofftioa  of  the  ionr,  wbiiA  m»  be 
saved,  as  before,  by  fermentation.  This  will  no  doubt 
appear  to  many  too  delicate  a  process  for  a  work  on  the 
large  scale,  but  experience  has  proved  that  it  works  well, 
and  that  six  such  machines  are  sufhcient  for  a  fabriqtu 
working  diily  250,000  kilogrammes,  or  about  350  tons  of 
beets.  The  same  inventor  has  also  another  process  in- 
tended for  the  same  objcu — that  of  separating  the  sugar 
from  the  alkaline  salts.  The  sugar  is  thrown  down  as  a 
saciate  of  barium,  by  the  addition  of  sulphide  of  barium, 
md  the  pcecipitate,  after  being  washed,  is  decomposed  by 
a  curnnt  of  mlpliioraee  aoia»  which  forms  the  insoluble 
sulphite  of  barium,  and  letsfiM  the  sugar.  Tfaocs  of  baryta 
in  the  liquor  are  afterwards  got  rid  01  by  actuient  of  car- 
bonic acid  gas  or  a  little  solution  of  alum.  This  process,  like 
that  of  Scortetn  for  lI.l  n  fining  of  sugar,  introduces  a 
poisonous  substance,  Lai  uicrc  is  no  diiliculty  whatever 
of  getting  rid  of  it  completely. 

Altogether,  the  perfection  of  the  bect-root  sugar  manu- 
fa^ure  contrasts  str(jngly  with  that  of  cane  sugar,  and  the 
comparison  presents  in  a  striking  light  the  effe<its  of 
Government  encotttagtment  to  men  of  science  in  improving 
the  useful  arts  computed  with  the  cold  and  selfish  negleft 
of  such  men  in  this  country,  where  all  improvements  are  left 
to  be  wtmii^  oat  by  iaventara  and  patenteee  who  have 
only  thdr  own  private  ends  to  serve,  and  who  are  seldom 
scientific  men  deserving  the  name. 

And  now,  before  dismissing  the  subject  of  beet  sugar,  I 
wish  to  say  a  few  words  about  the  French  sugar  duties, 
and  their  influence  on  British  refiners.  These  duties  are 
much  higher  than  the  Engli.sh,  being— Nos.  7  to  13, 
42  francs  for  joo  kilogrammes,  or  something  like  tys.  per 
cwt. ;  Nos.  14  to  19,  44  francs;  and  No.  20,  43  francs. 
Now  the  I-'reoch  have  a  curious  system  of  %'aluiag  sugars, 
and  a  very  unfisir  one,  as  their  refiners  well  koow,  and  in 
which  th^  gieatly  re^loice.  Tiu^  calculate  that  not  aMm 
than  67  per  cent  of  refined  sugar  can  be  made  of  taw 
sugar  under  No.  7,  80  per  cent  firom  sugar  from  7  to  9, 
&8  per  cent  finmn  sugar  of  10  to  14,  and  04  per  cent  from 
'MB  15  to  itb '  Hoir  whB  n  iwnsr  takM  in  » 
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quantity  of  sugar,  he  does  not  pay  the  dotjT  tt  once,  but 
it  debited  with  the  ammot  in  the  Oovemneot  books, 
and  when  he  export*  nfiaed  ingiRr  be  get*  a  decament 
celled  an  aufuit,  (wbillof  acqiiital,  the  of  which  is 
that,  exporting  67  tone  of  refined,  he  obtains  an  acquital 
for  the  duty  of  100  tons  of  rav/  ;  whi  rr.m  (he  fact  is  he 
probably  makes  at  least  80  out  ot  the-  Km  of  r,i%\ .  besides 
a  quantity  of  syrup,  so  thai  htr  has  i  ?  pi  r  cent  itf  su'^'ar 
and  all  the  s>TOp  dutv  frtc.  'i  heit-  is  thus  :i  pri'mu;m 
given  tu  retincri,  to  cxporl  their  protli:ee,  aiitl  :t  toniL-s  to 
tbis>  country  in  the  form  of  hiaf  gugar  in  enormous  quanti- 
ties, while  it  is  impossible  for  our  refiners  to  compete  whh 
any  chance  of  snoceas.  1  trust  the  attention  of  Goveraincnt 
will  be  diredied  to  this  subject  befem  all  our  idinen  who 
make  loaf  sagar  are  tainea. 


Dr.  \Va!.i.a(-i:  here  intiirated  that  he  had  on'  i  .  n  able 
to  overtake  about  half  of  his  subje^,  and  hoped  on  an 
early  occasion  to  devote  an  entire  evening  to  the 
chemistry  of  sagar  refining.  An  animated  discnssion 
followed,  chiefly  relating  to  the  concrete  aad  to  the  beet- 
root industry.  A  gentleman  conneded  with  the  sugar 
trade  In  Greenock  stated  that  the  growth  of  the  sugar 
beet  in  this  country  wns  about  tu  bi;  cummenccd  under 
the  auspices  of  Mr.  Duncan,  iiugar  refiner  in  London, 
and  formerly  of  Greenock. 


PHOTOGRAPHY  IN  CONNECTION  WITH  THE 
ABYSSINIAN  EXPEDITION. 

By  H.  BADBN  PRITCHARD. 
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Tnn  purposes  for  which  photography  was  used  with  the 
nnny  in  Abyssinia  were  very  different  to  those  for  wbieb 
it  is  generally  employed  by  professional  fbllowen  of  the 
art.  Photography  in  that  campaign  fntfilled  all  the  duties 
of  a  printing-prcea  in  the  field,  and  rendered  unnecessary, 
in  many  waju,  the  employment  of  skilled  draughtsmen 
anil  lithoLjraplu'rs.  Maps,  plan and  sketches  of  routes 
were  by  its  means  eUboriled  and  put  together  and  after- 
wards multiplied  with  unerring  exa^itude  and  great 
rapidity.  Thi<»  was  the  principal  function  performed  by 
ihf  art,  and  for  the  fulhlhaent  of  \Vhichthc  photographic 
equipment  was  sent  out ;  the  taking  of  piAonal  views  and 
sketches  of  the  country,  although  fonmag an  important 
part  of  the  photographer'sduties,  waiamattcrof  leoMidary 
jmpottatice,  and  partodc  more    a  seml-oBleialctiaraAer. 

In  moving  an  army  over  an  enemy's  land,  vspedally  if 
that  land  be  an  oatravelled  and  unknown  one  like  Abyssinia, 
it  is  imperatively  necessary  for  the  commander  in  cl-.icf  to 
obtain  correCt  information  of  the  nature  of  the  surroundiii^; 
country,  the  state  of  the  roads,  &c.,  over  which  his  troops 
will  have  to  p.tas.  For  this  purpone  r^ronntiiisniu-e!  aro 
frequently  pushed  forward  to  the  front  .ind  on  the  flanks  of 
the  anuy.  to  e^eamine  and  survey  the  adjacent  ground  ; 
and  stall'  officers,  who  had  previously  received  special 
instrudion  in  their  duties,  carefully  sketch  out  a  plan  of 
the  distrid  visited,  wbfdi  they  forward,  together  with 
such  information  as  may  have  been  colleOied,  to  the 
Qitaitermaster-Gcneral's  Department.  A  sealeisofcourse 
■ttadied  to  eveiy  pbn  aeot  in.  but  this  need  not  be  the 
iamein  alt  maps;  ur  when  the  latter,  after  examination 
and  verification,  are  forwarded  to  the  photographers  to  be 
copied,  an  enlarirement  or  redaction  of  them  is  easily  made 
to  one  uniform  scale.  The  copies  are  printed  upon  salted 
paper  and  mounted  upon  linen  ;  and  the  work  is  done  no 
rapidly  that  it  frequently  happened  that  thirty  prints  were 
produced  and  distributed  within  twenty-four  hours  of  the 
receipt  01  the  orif^'inal  plan.  In  order  that  oflicens  might 
be  acquainted  with  the  method  of  working  adopted  by  the 
^KHngraphic  stalF,  and  likewise  with  its  resources.  General 
SI«a>iQaa>CA«K«Enpn<>ytothndaqfatch  «f '«b*ei|uip* 


ment,  carefiilly  drew  up  a  memoraadum  relattagtoit,  Ibr 
the  infocnatiM  of  all  coaoemed.  AceocdiBg  to  tl^ 
document  it  was  stated  that  wheoerer  a  plan  was  lor. 

warded  to  be  reproduced,  the  first  copy  might  be  expected 
in  about  two  hours,  after  which  copies  would  succeed 
each  other  at  the  rate  of  about  four  per  ho.u  of  sunlight. 
To  so  fjrcat  an  extent  was  photiv:;raphy  used  in  this 
connexion  durini^  the  late  .Americtn  \^  ar,  that  within  the 
period  of  one  month  during  Cicneral  Grant's  advance  to 
the  K.ipi  1  111  no  less  than  1200  maps  of  this  kind  were 
circulated.  Thus  it  will  be  seen  that  at  the  present  day 
photography  pli^  a  most  important  n'lU  in  aiding  tM 
movements  of  troope,  often  furnishing  the  several  coU' 
manding  officers  of  the  different  brandiei  of  the  vmf 
with  details  of  a  ntomMusance  taken  only  the  day  Won. 

Seeing  the  importance  of  the  ser\'ices  to  be  rentovd 
ant*,  amount  of  work  to  be  j^erfornied,  it  \s'as  necessarv  to 
furnish  a  very  ample  photographic  equipment;  and  the 
collection  of  instruments  and  materials  sent  out  vtu 
therefore  a  bulky  atYair.  The  sele^lion  and  arrangement 
of  the  store",  and  apparatus  w  as  entrusted  to  Captain 
Stothcrd,  K.E.,  and  L.ieut.  Anderson,  R.E.,  the  Instrucltx 
and  Assistant  Instructor  in  Photography  at  the  Roysl 
Engineer  Establishment  in  Chatham — gentlemen,  there 
fore,  posessing  considerable  experience  in  the  art,  and  well 
acquainted  with  the  necessaries  likely  to  be  required  fort 
campaign ;  and  the  general  success  which  attended  tic 
working  of  the  equipment  was  In  great  part  attributable  to 
the  excellent  manner  in  which  these  officers  acquitted 
themselves    f  i'    r  onerous  duties. 

Two  separate  outfits  were  supplied,  eac  h  contained  in 
eighteen  boxes  ;  but  only  one  of  these  was  used  .^nd  taken 
forward  with  the  army  to  Magdala;  the  rescr\"e  outfit 
remained  at  Serufi;  and  was  returned  to  England  intad. 
The  equipment  may  at  first  sight  appear  far  too  extentift; 
but  when  it  is  remembered  that  theoatnie  of  tlwwoiite 
be  performed  involved  the  cmplojrmcnt  of  a  laigs  catnen. 
the  supply  of  other  necessaries  wasof  course  also  rcc^aisite 
of  coRsspoodinff  sise  and  quantity;  it  must  lik^ewisebe 
'  that  the  duties  of  the  photographen 


borne  in  mind 

not  confined  to  taking  negatives  only,  but  tint  the  greatsr 

part  of  their  labours  were  devoted  to  the  processes  of 
sensitising,  printing;,  and  mountinrj  -operations  which  had 
mostly  to  be  conducted  within  tl'.e  limitti  of  the  dark  tent 
j  with  which  they  were  provided.  .\  larc^e  copying  table, 
•  mountmi;  boards,  and  material,  washing  tit ensil 5,  3  poft- 
able  still.  iVc,  were  found  to  be  almost  indispensable,  and 
helped  to  swell  the  list  of  incumbrances  to  a  notaWe 
extent,  not  to  meotiott  the  glass  plates  for  the  natives 
and  paper  for  the  positives,  of  which  sufficient  was 
provided  in  each  equipment  for  taking  900  large  cU(Mr 
and  1700  prints. 

On  any  future  expedition  of  this  kind  the  application  of 
photography  will  no  doubt  receive  e\en  more  extended 
employment  than  at  present.  It  wor.hl  aftord  the  most 
invaluable  information  to  cominanrlin;^  otlicers  if  tlir 
mechanical  rcioriunissance  sketches  were  always  ac- 
comp.inied  by  an  aCtual  photograph  shtiwint;  the  n.tture 
of  the  ground  surveyed.  If  a  smalt  stereo*capic  view 
were  thus  attached  to  the  map  drawn  to  scale,  one  would 
immediately  be  able  to  understand  the  true  charader  of 
the  distri^;  all  the  mountains,  ravines,  rising  gronnd» 
declivities,  rivers,  iaices,  &c,  would  be  shown  at  a  glance, 
and  their  position  at  once  comprehended.  The  n^atiws 
mi|^  eaat^  bn  tdien  by  the  shjiff  ofiBcr  nmlting  the 
retmmoiuimee,  who  woittdbe  providt^d  with  a  small  camem 
and  a  couple  of  dark  slides  containing  dry  sensitive  plates. 

He  would  require  at  the  most  but  five  minutes  to 
perform  the  duty,  and  would  simply  need  instruction  as  tc 
the  approximate  time  necessary  for  the  exposure  ofth«s 
plates  ;  on  liis  return  he  would  hand  the  negatives  over 
to  the  photographic  staiT,  who  would  de\-elope  and  print 
them.  The  stereoscopic  caineraa  would  also  be  useful 
for  ordinary  manipulation,  as  tha  ncgativea  noduced  are 
of  sufficient  i  r  mott-pttipoMtandnmnnngnc^dlft 
of  being  •niaiged  if  asMniy. 
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The  personnel  of  the  equipment  con^iisted  of  one  chief 
photographer.  Sergeant  John  Harrold,  K.H.,  ami  seven 
assistants,  all  of  whom  bclonr;erf  to  the  loth  Coiupany 
Roval  Hn:^ineers;  besides  photoj^raphcrs  the  Company 
included  men  skilled  as  telegraphers,  signalleis,  well- 
sinkers,  &c..  all  of  whom  were  under  the  ordera  of  Lieut.- 
Colonel  Pritchard,  R.E. 

The  llifficuUteii  of  working  were  sometimes  very  great • 
especially  near  the  cuait,  atid  the  experiei  .  ■  ^;:i!ned  will, 
in  many  ca?.e<,  be  of  gi  eal  value.  The  daik  tent  scenig 
to  have  hL'en  tlie  bi'te-mtlre  ;  although  no  doubt  very 
suitable  loi  L-mplDvment  in  a  temperate  climate,  it  proved 
for  Abys'-iuiaii  service  exceeding;! y  hot  and  close  and  also 
very  unsteady.  Sergeant  Harroid  suggests  that  it  would 
be  a  grett  iaiprovement  to  furnish  the  same  with  guy  ropes, 
for  the  purpose  of  rendering  it  firmer  and  more  solid.  The 
tent  was  several  times  blown  down  and  the  covering 
continuaUy  flapping  about  from  the  efie&  of  the  land- 
atormi  and  strong  nottntaiA  btreeaea,  to  that  aone  difficulty 
was  experienced  in  drying  the  pidbirea  and  in  conduding 
the  operations  conneAed  with  printing.  The  fine  sand 
blowing  about  was  a  mosit  serious  annoyance,  a:>  it  was 
quite  impossibli-  to  prevent  it  from  penetrating;  the  Luxes, 
camcr.-i,  .md  utensils:  even  tin:  phuto};raplnc  suhuions 
b«came  contaminated  with  it,  although  the  tent  was  kept 
so  close  and  tij^lit  as  almost  to  prevent  breathinj^,  the 
cRed  of  being  shut  up  in  a  confined  space  without  light  or 
ventilation  on  the  curing  shores  of  the  Red  Sea  being  a 
sensation  more  easuy  conceived  than  described.  For  hot 
climates  it  would  no  doubt  be  better  to  construd  the  dark 
tent  with  a  white  or  yellow  out.side  covering,  which  wonU 
diil  to  absorb  the  beat  rays  in  the  same  degree  as  an 
ordinary  black  tent.  At  Annesley  Bay  and  Senafe 
especially  the  heat  was  very  intense,  and  great  vigilance 
was  nitcssary  to  preserve  the  collodion  of  the  proper 
consistence  and  to  avoid  the  de&iccatiuti  of  the  plate  vvliea 

taken  from  the  bath. 

The  manner  in  which  the  collodion  and  todising  solu- 
tions were  stoppered  was  one  which  the  chief  photo- 
grapher found  to  be  very  faulty ;  in  some  cases  as  much 
as  half  of  the  solutions  had  evaporated,  and  the  remainder 
therefore  required  judicious  dodoring.  The  best  plan  to 
secure  these  liquids  would  be  to  cork  and  seal  up  the 
bottles,  a  j;lass  stopper  being  tied  round  the  neck  for 
eroployment  alter  the  vessel  has  once  been  opened. 

The  collodions  sent  out  were  of  i)ie  usual  descriptions 
at  present  in  the  market,  and,  on  the  whole,  answered 
very  well.  I'or  hot  sunny  climates,  however,  there  can 
be  no  doubt  that  a  liquid  collodion  should  be  s«le&ed 
c^ecially  rich  in  alcohol,  and  sensitised  with  salts  wbidi 
caert  a  liquefying  adion  upon  the  matefial,  as.  for  instance, 
the  iotUde  and  branide  of  ammonium.  It  would  appear, 
moreover,  that  a.  collodion  which  is  not  so  very  highly 
sensitive  is  heat  sotted  for  employment  in  the  tropics ; 
:ind  if  required  for  landscape  purposes,  it  should  contain 
a  );o(jdly  proportion  of  bromide  in  order  to  secure  a.s 
much  dicail  and  half-tone  as  possible.  To  prepare  a 
materi.il  <>)  ihis  kind  it  would  be  necessary  to  diminish 
the  amount  of  rensitisin^  salts,  as  the  r.ipidity  \sith  winch 
a  collodion  works  is  ;;overned  mainly  by  the  quantity  of 
these  salts  contained  in  it;  the  proportion  of  bromide  and 
iodide  to  be  employed  might  soon  be  ascertained  by  a  few 
experiments  undertaken  in  the  sunshine,  but,  according  to 
Dc,  Vogeli  five  equivalents  of  bromide  to  one  of  iodide  may 
be  used  with  good  efled,  provided  an  add  bath  be  employed 
to  prevent  the  fog'^nsj  of  the  negative. 

1  he  v^reater  part  of  the  vamish  (chloroform  and  aniher  l 
was  found  unsuitable  for  use  in  a  hot  climate  out  of  doors, 
as  the  film  did  not  harden  rapidly  and  was  frequently 
rendered  tacky  by  the  heat ;  this  v\  as  the  more  annoying 
from  the  circumstance  that  whenever  a  negative  was  taken, 
copies  of  the  same  wrre  required  to  be  printed  off  irome- 
diaiely.  For  work  of  this  dcscfijMioii  Sergeant  Harrold 
pcefett  I*  UM  M  ewauu^a  Diinmiid  Negative  Vatnidi. 

Yo  to  caatlastd}. 
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CrystslUsatlen  of  lce,<— ttaidalion  ProduAs  of  tfie  C.irbyl  amines.— 
Oecomposltiaa  of  AlhsliiM  wmI  Earlhv  Sulphides  by  Solution  in 
much  Witcr.— Poslhumou*  M*mniro(  M.  Houillcl.— Laleni  Hauof 


Ihc  Valalilis;ki:oii  ui  S;i:  .\ iii .  p.  i.i j  Physiological AAionofladidn 
of  Methylalrycbnium  and  kthyktrjchniuin. 

At  the  meeting  of  the  Academy  on  Odober  19th,  M.Bar- 
thelemy  made  a  communicatipn  "  On  the  CiystaUisation 
of  Ice,  and  the  Formation  of  Air-bubbles  in  the  Congealed 

Mass";  M.  Gautier,  "  On  the  Oxidation  Produdis  of  the 
Carbylamines."  M.  Palmteri  continues  his  investigations 
with  regard  to  the  eruption  of  Vesuvius.  There  was  also 
a  note  *'  On  the  Density  of  Saline  Solutions,  '  by  M.  de 
St.  Martin. 

On  the  26tb  of  Oclober  the  following  memoirs  were 
communicated  ;  "  On  a  Diflfereniial  Hefradlor  for  Polar- 
ised Light,  by  M.  Jamin ;  "  Note  on  a  new  Volatile  and 
Saccharine  Principle  found  in  the  Caoutchouc  from 
Gabon."  by  M.  Aime  Girard  ;  "  On  the  Oecompo&ition  of 
Alkaline  and  Earthy  Sulphides  by  Solution  in  much 
Water/'  fay  M.  Bdehnmp;  "  New  Researches  00  Electro - 
phoruses  with  Revolving  Discs."  by  H.  Volpicclli ; 
"  Forni.ition  ofllomologucs  of  Benzol  by  the  Reciprocal 
Action  of  more  Simple  Carbides  in  tbc4^ree  Stale,"  by  M. 
Bert]i<;lot ;  and  "  On  the  Carbonaccous  Matter  of  Meteor« 

itc  =  ,"  by  the  same  .ui'.hftr. 

On  the  2nd  of  November,  a  nu:nioir  found  among  M. 
Pouiilei's  papers  was  submitted  to  the  Academy.  The 
title  is  "  On  the  Polar  Distance  and  the  Quantity  of  Fluid 
in  Magnetised  Bars:  these  two  elements  may  be  deter- 
mined for  any  bar  whatever  by  the  siipplc  aftion  exerted 
upon  a  compass  needle  of  which  neither  the  polar  distance 
nor  the  magnetic  force  is  known.'*-  A  nnmber  of  other 
memoirs  were  presented,  those  of  chemical  interest  being 
the  following: — "On  the  Latent  Heat  of  the  Volatilisa- 
tion of  Sal  Ammoniac,"  b)  M.  Marif:;nac  ;  "Note  on  the 
Composition  of  Chromiferuas  Irons,"'  by  M.  Ptligot  ;  '•  On 
the  Acb.rotnatisi':!  of  Interference  Fringes,"  by  M.  Januii  ; 
"  Researches  on  the  Physiological  Action  of  the  Iodides 
of  Meihylslrychniuni  and  liihylstryciiniuni,  by  MM. 
Jolyet  and  Caliours ;  '"  On  Acetenylbenzol,  a  New 
Hydrocarbon  of  the  Aromatic  Series,"  by  M.  d laser  ; 
"  Chemical  and  Tht^rapeutic  Kese.irches  on  the  Thermal 
and  Sulphuretted  Water  of  ruu,-,-oles,"  by  M.  Dc  Luca; 
and  a  note  relative  to  "  A  Classification  of  Simple  Bodies, 
founded  00  the  Numeitcal  Value  of  their  Equivalenu," 
by  M.  OiUea. 

There  are  few  bodies  which  are  oxidised  with  so  much 
energy  as  the  carbylamines,  M.  Gautier  remarks.  The 
eafie  with  which  these  bodies  are  u.vidi!ied  may  he  proved 
hy  two  striking  expiTiir.rnts.  Firstly,  when  a  layer  of 
ricth)  karbylaminr  is  placed  at  the  bottom  of  a  sufficiertlly 
long  tube,  and  heat  jpjilied  to  the  upper  part  of  the  tube, 
at  some  slight  diiitancc  from  the  surface  of  the  lir^uid,  the 
vapour  unites  at  a  certain  moment  with  the  oxygen  of 
the  air  without  inflaming;  the  temperature  of  the  lower 
portion  of  the  vapour  ana  of  the  tube  rises  rapidly,  and  the 
liquid  disappears  in  the  state  of  oxidisied  produifts. 
Secondly,  upon  throwing  carefully  a  small  quantity  of 
vthylcarbylatnine  on  dry  oxide  of  silver,  the  reaction  is  SO 
enerjjetic  that  an  explosion  generally  follows. 

M.  (lautier  hiis  alii  .idy  remarked  that  the  carbylamines 
< (irres])otid  lu  tlie  cyanic  ethers  or  carbimides  of  M. 
W'urt.-,  anii  not  tn  the  true  cyanates  (isocyanates  of  M. 
ClocitJ.   To  the  meihylcarbimide — 

corresponds  metbylcarbylamine — 

M.  Gautier  has  investigated  particularly  the  transforma- 
tion «f  tidylAmlaet  Into  cwhimides,  and  the  proof  of 
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the  theoiy.  To  demonstrate  the  tnie  constitution  of  the 
substances  cited  as  parallels,  it  was  MCCSSvy  to  oxidise 
the  carbylamines  to  cyanates.  After  vainljr  cssi^ing  the 
aiAion  of  binoxide  of  lead,  which  stnmieiy  has  no  tBt&. 
oa  the  caihylanines,  and  oxide  of  «lver.  which  prodtioes 
too  violent  readions,  and  its  carbonate  with  the  same 
result,  M.  Gautier  succeeded  with  the  oxide  of  mercury, 
obtained  by  calcining  the  nitrate. 

Oxidation  o  f  ^flethylcarhyla^nine. —'When  a  molecule  of 
dry  oxide  oi  mercury  is  .idded  to  .i  niijlecule  of  methyl- 
carbylamine  kept  cool,  and  the  mixture  allowed  to 
gradually  heat  itself  in  a  bath  of  water,  the  temperature 
being  prevented  from  rising  above  45*  or  50°,  the  oxide 
Is  reduced,  carbonic  oxide  and  a  little  carbonic  acid  being 
evolved ;  and  by  cooling  with  great  care  the  vapours 
carried  off,  a  nnaU  quantity  of  a  liquid  may  be  obtained, 
wbidi  after  contaft  with  fresh  oxide  of  raereunr  and  n 
distillation,  boils  at  43"  to  45°;  the  vapODroftnis  li'iuid 
po<Ses<!PS  ,ipiinE;ent  odour  and  irritates  theeve-;  painU:'.ly. 
The  analysis  of  this  produkft,  though  not  obtained  in  :i 
state  of  purity,  furnished  numbers  indicating  the  com- 
pound to  be  cyanatc  of  methyl.  Wishing  to  prove  the 
identity  of  this  cyanate  with  the  eyanate  of  M.  Wurt/, 
otherwise  than  by  the  point  of  ebullition  and  the  organo- 
leptic properties,  M.  Gautier  endeavoured  to  transform  it 
into  dimethylurea.  That  mcthylcarbimide  treated  with 
water  is  converted  into  dimethylurea  with  disengage- 
ment of  carbonic  acid,  is  well  Itnowro.  M.  Gautier  treated 
the  liquid  with  water,  and  after  proving  the  disengage- 
ment of  carbonic  acid,  obtained  by  evaporation  a  crystal- 
N8«d  substance,  melting  at  ijy  and  possessing  all  the 
eharaclers  of  dimethylic  uren.  This  important  point  is 
then  proved,  that  the  oxidation  of  methylcarbyiamine 
fumisnei  qninate  of  methyl,  according  to  the  eqtiation— 

At  the  same  time,  this  is  not  the  prodm^l  produced  in 
greatest  abundance. 

Ethylcarbylamine  treated  with  oxide  of  silver  furnishes 
produAs  from  which  may  be  extraded  a  crystalline  body, 
boiling  above 300i*,eol  uble  i  n  water  and  alcohoUand  possess- 
fngthe  fonnala  CijHijNjO^.  This  complex  compoand 
may  be  conceived  as  analogous  to  that  obtained  by  M. 
Hofmann  in  combining  urea  with  cyanate  of  ethyl. 
Ethylcarbylamine  dissolved  in  four  volumes  of  ether 
suffers  a  rather  less  complex  reaction.  As  the  principal 
produA,  a  body  is  obtained  soluble  in  water,  ether,  and 
alcohol.  This  substance,  which  is  crystallised,  melts  at 
112",  and  yields  upon  andysis Dtunhcis  agreeing  with  the 
formula  Q^N4H2jOj. 

.M.  Dechamp's  note  "  On  the  Decomposition  of  Alkaline 
and  Earthy  Sulphides  by  Solution  in  a  Large  Bulk  of 
Water,"  is  soiBciently  short  to  be  given  almost  in  txttnso 
heie.  In  May,  1866.  M .  Btchamp  presented  a  note  to 
the  Academy,  "  On  the  Bmployment  of  TJitrofeTTicyamde 
of  Sodium  tor  nemonstratin^,'  the  Presence  or  Absence 
of  Alkaline  Sulphides."  He  endeavoured  to  demonstrate 
there,  that  water  exerts  in  the  m a ^<s,  a  decomposing;  aclion 
on  aU  the  alkaline  and  earthy  sulphides,  in  siicli  a  way 
that,  at  a  certain  point,  the  free  sulphuretted  hydrogen 
and  the  hydratcd  oxide  of  the  metal  may  be  present  in  the 
iotntion  at  the  same  time.  Nitroferricyanide  of  potassium 
served  to  determine  this  limit.  But  by  the  adion  of  a 
current  of  sulphuretted  hydrogen,  or  that  of  the  vacuum, 
which  removes  the  sulphuretted  hydrogen,  that  the  state 
offings  described  takes  place,  maybe  verified.  Sulphide 
of  magnesium  has  especially  served  to  place  this  in 
evidence ;  this  compound  cannot  exist  in  any  other 
manner  in  the  water  without  decomposinf;  into  suljiliy- 
drate  of  sulphide  .md  hydrated  magnesia,  and  the  solution 
of  sulphydrate,  exposed  in  the  vacuum,  or  to  the  adion 
of  a  current  of  pure  hydrogen,  very  rapidly  deposits  hy- 
drated magnesia,  losing;  all  its  sulphur  in  the  state  of 
bydrosulphuric  acid.  M.  B^champ  has  applied  the  results 
of  this  work  to  sulphurous  mineral  waters.  He  tinds 
that  sol^iide  of  caloiua  and  likewise  sulphide  of  sodium 


are  wrongly  attributed  to  certain  sulpburous  waters: 
The  waters  of  the  Amflic  l is -Bains  and  of  the  Eaux- 
Bonness  do  not  really  contaiu  sulphide,  but  free  liulphur- 
etted  hydnwen,  together  with  the  hydiated  alkali  in  the 
free  state  also. 

Chloride  of  ammonium,  volatilised  by  heat,  oecnpics 
a  volume  double  that  required  by  a  theory  which  has 
obtained  numerous  supporters.      .M.  Marignac  says  that 
if  this  volatilisatioi;  be  due  to  a  simple  change  of  state, 
an  .ininunt  of  heat  comparable  to  that  necessary  to  pro  - 
duce the  same  physical  modification  in  other  compound 
bodies  should  only  be  required.     If  accompanied,  on  the 
other  hand,  with  a  more  or  less  complete  chemicai  Uecom. 
position,  it  oaght  to  require  a  much  more  considerable 
amount  of  heat,  little  different  from  that  resulting  from  the 
chemical  combination  of  ammonia  fa»  and  hydroddoric 
acid.  These  oonsideratkiiis  led      Marigaac  to  Memiit 
a  determination  of  the  latent  heat  of  the  volatilisation  of 
sal  ammoniac.    Tie  considers  the  result  to  be  only  a  crude 
approximation,  owin^;  to  numerou.s  difHcuUies  in  experi- 
mentation, though  sufficient  for  the  purpose  in  view. 

The  method  employed  was  the  measurement  of  the 
amount  of  heat  consumed  in  volatilising  the  salt  (in  the 
air),  and  comparison  with  that  consumed  in  volatilising 
water  under  the  same  circumstances ;  and  the  apparatns 
consisted  of  a  massive  cylinder  of  iron,  with  three  open- 
ings symmetrically  disposed  round  the  axis ;  one  to  receiv-e 
an  air-thermometer,  the  other  two  the  substaoce  to  be 
volatilised.    The  iron  qrUnder,  prcviouahr  heated  te 
redness,  is  supported  in  a  case,  the  sides  of  which  are  as 
bad  condu<ftors  as  possible,  btit  in  such  a  way,  that  its 
upper  face  remains  exposi-d  to  the  air.      At  the  moment 
when  the  cylinder  attains  a  certain  lemjierature— 500" 
for  instance — the  substance  to  be  volatiliscii,  enclosed  in 
small  glass  or  silver  tubes,  is  introduced.    The  tubes  r.re 
withdrawn  when  the  thermometer  marks  420  ;  the  k>-^ 
of  weight  gives  the  amount  volatilised.     A  study  of  the 
cooling  of  the  apparatus,  by  numerous  experiraeats, 
equally  when  empty  and  when  containing  substances  in  the 
interior,  when  a  portion  of  the  heat  is  employed  io 
volatilisinjK  water  or  any  other  volatile  snhetance,  cnaUet 
a  calcolation,  doabtless  not  quite  exaA,  to  be  made  of 
the  amount  of  heat  consumed  internally  in  each  case. 
Operating  thus  with  sal-ammoniac,  M.  Marignac  found 
the  latent  heat  of  the  volatilisation  of  sal  ammoniac,  for 
1  j^rainme,  706  calories,  with  a  <^cater  prob.ibility  that 
its  real  value  is  compn.sed  between  617  and  SiS.  The 
largeness  of  this  number,  compared  to  that  which  ex- 
presses the  latent  heats  of  volatilisation  for  those  com- 
pounds in  which  the  determination  has  been  made,  and, 
on  the  other  hand,  its  concordance  with  that  which  ex- 
srsssee  the  heat  from  combination  of  ammonia  gas  and 
KydrocMoiie  add,  indnced  M.  Mai^(BSiG  to  think  that 
sal-anmoniac  is  adhially  In  peat  part  deeonmosed,  when 
converted  into  vapour.     Aecerdinf;  to  MM.  PavfC  and 
Silbermn  nn ,  thi  ;  l  r.it        combination  is  743'5  calories  it 
the  ordiiiaiy  uriipL;d,Lure  ;   it  would  be  715  for  the  tem- 
perature of  350". 

To  corroborate  his  conclusion,  and  to  prox-e  that  the 
elevation  of  these  results  was  not  due  simply  to  the  im- 
perfection of  the  method  employed,  M.  Marignac  has 
determined  by  the  SMie  means,  the  latent  of  sex-eral 
other  sobstanect  appioaching  sal-ammoniac  in  physical 
properties,  and  vrlth  suScient  success. 


Glasgow  Philosophical  Society  (Chemical  SedUea)' 
— A  meeting  was  held  in  the  Society's  Rooms.  Andcr- 

sonian  Building*,  on  Monday  evening,  the  7th  i^ntn 
Alexander  Whitelaw,  Esq.,  Vice-President,  in  the  i-iair. 
Six  new  members  were  admitted.  Dr.  Wallace,  F.K.S.C. 
F.C.S.,  read  a  paper  On  the  Chemistry  of  Sugar  Manu- 
facture and  Sugar  Refining,  '  wl.i-li  we  give  in  full,  and 
which,  on  account  of  the  long  and  well-laiown  cooaeftion 
of  the  author  with  that  braaA  of  iatatti7,tijll|«efeMt 
no  doubt,  be  wcU  received  br  ftaden. 
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CORRESPONDENCE. 

TH£  N£W  POISONS  ACT. 

To  the  Ediior  of  Ike  Chemical  News. 

Sir, — If  you  can  give  me  any  information  relative  to  the 
working  of  the  Mw  "  Poliont  Ad,'*  r  shall  lieel  much 

obliged. 

I  supply  chemists  and  maQUfcdhims  at  Glasgow  with 
chetnicalt  for  analytical  paqMMet  ^ti  conneAioit  with  my 
chemfeal  apfMuratos  busliMN),  and  canDOt  obtain  any 

information  here  as  to  wbetber  it  is  requisite  that  I  should 
be  "registered"  under  thfs  Aft?  If  so,  can  you  inform 
me  !pliat  refji'itrar  (i.r.,  re'^istrar  of  ivluxf)  in  apply  to,  as 
every  one  to  whom  i  have  ap{)lied  here  asi>uret  me  that 
H  doci  not  eone  aader  lua  notice  at  all.— I  am,  &c., 

JoHM  Spbmcer. 
[The  K&.  does  not  interfere  with  the  business  of  whole- 
sale dealers  in  supplying  poisons  in  the  ordinary  course  of 
wholesale  dealing ;  but  Ironi  and  after  the  31st  day  of 
December,  186S,  it  will  be  unlawful  to  sell  ur  keep  open 
shop  for  retailing,  dispensing,  or  compounding  poisons 
\s  ithout  being  registered.  Our  correspondent  must  write  to 
the  Regisuar,  £Uas  Bremiidge,  17,  Bloomsbury  Square, 


WHITE  PRECIPITATE. 


To  the  Ktillor  of  th(  Chrmicnl  Nr:rt. 

Sir,— At  the  last  meeting  of  the  Chemical  buciety,  us 
reported  m  your  issue  of  Decemlt  r  irtli,  the  following 
equation  was  sug^ted  as  the  simplest  explanation  of  the 
rannation  of  "  white  precipitate  — 

HpCl ,  4  NH.NH,  HgNHjCH NH^CI. 
For  teachers,  it  not  for  students,  the  explanation  cer- 
tainly has  the  merit  of  simplicity  ;  but,  unfortunately,  it 
is  not  true.  When  ammonia-^jas  reacts  with  corrosive 
sublimate,  a  compound  entirely  difTerent  to  '■  white  j^re- 
cipitate"  results;  and  the  compound  does  not  simply 
yield  **  white  precipitate  "  by  the  subsequent  adion  of 
water— good  evidcQce,  by  the  way,  that  Mlotioa  of 
ammonia  is  not  mcnl^  ammonia-gas  dissolved  in  water. 
Tlie  foUowiag  equation  ia  tbe  one  givtn  to  ny  own 
ttitdents; — 

HgCli-|-2NH4HO-NH,Hg"Cl-l-NH4Cl+aHaO. 
To  regard  ammonia*gas  at  amide  of  ammoniiun  may 
sometimes  be  useful  in  leneafdi ;  bat  most  atndcats  would 
be,  in  my  ooioion,  only  dkrown  into  coofaaion  if  told 
that  NH4Nna  meana  die  aamc  aa  NH3.— I  am,  Ac. 


THE  SCIBNCB  AND  ART  DEPARTMENT. 

r«  ikt  Biitoftflht  Ckitneat  tftm. 

Sib, — I  once  before  addressed  you  a  letter  on  the 
anomaljes  existing  at  South  Kensington  with  resped  to 
the  examinations  for  teachers  and  students.  I  have  now 
to  beg  you  will  permit  me  to  say  a  few  word*  on  «  •ubjc<ft, 
which,  though  of  far  lettinfortuMt,  aboddnot  he  jiHeed 
over  without  notice. 

My  complaint  this  time  has  reference  t*  tik*  certificates 
iaaaedbjrtbe  Science  and  Art  Dqnfftnwot  to  thoeecaadi* 
dateewnowMOenaMetodalm  beoka  or  inainneata  for 
their  success  in  the  May  examinations.  I  am  perfedlly  well 
aware  that  it  is  the  standard  of  an  examination  that  gives 
the  value  in  a  crtificate,  and  that  intrinsic  wurih  is  not 
to  be  consjitiered  ;  but  I  presume  it  will  be  itunowledged 
that  a  certificate  should  be  authenticated  by  some  signa- 
tures. Now,  the  one  to  which  I  allude  has  no  signatures  ; 
it  is  merely  a  small  piece  of  card,  on  which  ia  stated  the 
barafa^tbatthe^Qldar  ftmA  is  ac«t»iaau^jea.iB  « 


certain  class,  and  the  whole  thing  is  printed  and  turned  out 
in  such  a  mean  and  contemptible  style  that  it  is  scarcely 
fit  for  distribution  in  an  infant  Sundas  -school.  I  think 
it  will  be  highly  encouraging  to  those  who  believe  that 
this  country  is  progreialng  ix  Att  tO  ]mow»  that  last  year 
the  certificate,  though  poor  enough,  was  of  a  lomewhat 
better  detcripuon— ^heiewat  an  attempt  at  artistic  device, 
and  there  were  two  aipiatarea ;  but  as  the  economical 
schemes  at  Sonth  Kensington  are  very  Molochs,  to  which 
students  of  science  are  mercilessly  sacrificed,  even  that 
pitiful  dole  of  dignity  has  been  taken  from  us,  and  now 
the  certificate  is  not  worth  the  trouble  of  the  examination. 

\Vhen  it  is  considered  that  those  to  \vhum  these  certifi- 
cates are  Riven,  save  the  DeparttnerU  much  expense,  by 
beiug  unable  to  claim  books,  I  think  it  will  be  owned 
that  they  are  entitled  to  receive  something  which  would 
be  of  use  to  them  when  applying  for  a  situation,  or  on  any 
other  emergency  of  a  like  nature.  It  would  be  simply 
absurd  to  exhibit,  on  sticb  an  occasion,  the  wretched 
caricature  I  have  above  described.  Are  there  00  art 
stodeala  attached  to  the  Museum,  who  would  derign  a 
certificate  of  respeiftable  appearance,  for  us  economy- 
ridden,  but  long  suffering,  science  students  ?  T  think 
there  are,  and  doubtless  the  offer  of  a  small  premium 
would  induce  a  competition  which  would  result  in  a 
production  more  worthy  of  a  Department  that  professes 
to  devote  a  considerable  amount  of  its  energies  tO  the 
cultivation  of  artistic  taste. — I  am,  &c., 

1.  N.  F. 

Nev.  JO,  i8dS. 


CIirMISTRY  IN  THE  EXAMINATIONS  OF  THE 
DEPARTMENT  OF  SCIENCE  AND  ART. 

To  the  Editor  of  the  Chanical  AVrrj. 
Sir, — The  letter  of  "A  Teacher ''in  your  last  number, 
on  the  introdudion  into  the  "  new  "  syllabus  of  the  term 
"  hydroxyl,"  deserves  commendation.  His  remarks  will 
equally  apply  to  the  introdudion  of  the  "  graphic  "  nota- 
tion  into  the  syllabus,  aince  the  latter  is  as  much  a 
iipecialty  of  the  examiner  aa  the  former. 

But  the  difiiBrencea  between  the  "old  "and  the  "new" 
syllabns  are  cstaoiiva,  the  UMk  being  divided  into  no  less 
than  six  "  coursea."  I  do  not  comBlain  of  this  division, 
since  it  may  result  in  a  far  more  peneA  acquaintance  with 
the  vast  field  of  chemical  science ;  but  why  have  not  the 
commissioners  vouchsafed,  for  the  information  of  the 
teachers — for  whom,  chiefly,  the  syllabus  is  useful — some 
idea  of  the  value  attached  to  passifig  the  several  stages. 
For,  manifestly,  if  "  pajincnt  upon  results  "  is  made  pro- 
gressive, as  are  the  "  courses,"  and  the  highest  payment 
be  no  higher  than  under  the  "old  "  diredion,  then  poorly 
indeed  will  come  off  many  teachers  who  have  classes  of 
bonojidt  "  working  men,"  whose  dsatreand  willingneseto 
learn  is  nuichineMcaaof  their  cafMcity^'-iiideed,  of  many 
of  them  H  may  be  said,  literally,  **  Their  brains  are  grown 
rusty."  If  a  low  scale  of  payment  result  from  success  in  the 
primary  courses,  then  all  inducements  for  teaching  classes 
of  working  men  are  fjone.  I  know  some  will  talk  about 
"benevolence,  "  &c.,  but  if  an  educated  man  spends  lime, 
money,  and  ihou^;ht,  to  improve  those  who  cannot  of 
themselves  reraunerate  him  adequately,  then  it  is  the  duty 
of  the  Department  above-mentioned  to  let  all  uachers  feel 
that  its  support  isnreali^,  and  not  a  doubtful  speculation. 
—I  aiDt  Ac., 

Anothbk  Tmcnbb. 


To  Hu  fidStor  «/  rJl«  Ckmictl  fftm*. 

Sir, — In  your  last  number,  "  A  Teacher  "  complains  that 
the  syllabus  of  subjeds  in  which  scienre  classes  are 
examined  by  the  Science  and  Art  Departmi^nt  contains, 
in  the  first,  or  elementary  division  ol  chemistry,  "  The 
Preparation  and  Properties  of  HydroxyL"  Referring  to 
thovtotobodyof  tMchmof  dMPmtty.hesaya,  that  of 
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every  ten,   not   more  than    one  ever   heard  of 

**  hydroxyl ;"  and  of  the  remaining  nine,  only  one  is  likely 
to  obtain  any  information  mpediof  it  **  from  tbeoidinuy 
manuals." 

"A  Teacher  "  is  at  liberty  to  speak  for  him»elf,  but  he 
'  bat  no  ri|^t  whatever  to  bring  such  a  sweeping  charge  of 
what  he  is  pleased  to  term  '*  ignorance  **  against  nine- 
tenths  of  his  fellow  teachers. 

I  do  not  for  one  moment  believe  that  such  a  large  pro- 
pfirflon  are  ''-o  apathetic  as  to  coiUent  tliLtr.sL-U  rs  with, 
yttar  ;;rtiT  yL-.ir,  reading  the  same  IjuhL'-,  and  not  make 
themM'l\fs  ncquainted  with  the  ut  i/ur  leading 

chemists.  On'  the  contrary,  I  belie\  c  that  ilie  :n.ij  irity  of 
my  fellow-teachers  of  chemistry  arc  earnest  in  iheir  work, 
and  desire  to  keep  pace  with  the  rapid  march  of  the 
science. 

Dr.  Frankland's  views  have  now  been  some  years  before 
the  world  :  they  are  no  longer  pecaliar  to  himself,  but  are 
sh.irLd  in  by  other  chemists  of  note  ;  and  ao  £ar  from  its 
being  the  faft  that,  as  your  correspondent  asserts,  the 
ordinary  manuals  ignore  'hydroxyl'  altogether,"  he  will 
find  the  name,  and  sonic  account  of  it,  in  at  least  three 
books  which  many,  i<"  nut  the  majority  of  teachers,  are 
likely  to  have  by  them-  vi/.,  Frankland's  "  Le<fture  Notes," 
Kay-Shuttleworth's  "  l-"ir.'.t  Pniiciples  ot  .Modern  Chenus 
try,"  and  the  last  edition  of  the  manual  of  manuals — 
Pownes.— I  am,  Ac, 

Woolwich. 

DeemWiS,  iM*. 


To  tlu  Editor  of  tht  Cktmical  Ntm. 

SiR,r*-In  a  very  aeaaiUc  letter  in  yoar  last  iaaoe,  "A 

Teacher  "  complains  of  some  of  the  queations  which  the 
exatniners  put  to  the  candidates  for  the  Science  and  Art 

certificate.  .Mlow  mc  to  make  a  similiar  complaint  with 
regard  to  the  examinations  in  chemistry  held  yearly  by 
the  University  of  Oxford,  and  at  which  the  abilities  of  hoys 
of  from  twelve  to  t!itte«»n  years  of  :it;e  .ire  to  he  tested. 
These  local  exaininations  are,  in  rny  opinion,  ctlcul.ite J 
greatly  to  improve  the  tone  of  the  private  niiddlc-clasa 
schools  of  this  conntiy;  and  it  is  a  pity  that  in  some  sub- 
ject— chemistry  among  others — the  boys  are  atftually 
dcteMd  from  con;petin<i  for  the  certificate. 

Anyone  who  has  bad  exnerience  in  teacliing  chemistry 
kneiws  how  dilBrnlt  our  saence  is,  both  to  tearn  and  to 
teachi  and  anyone  who  has  had  to  prepare  pupils  for  those 
local  exaininations,  must  have  felt  discouraged  in  seeing 
what  kind  of  questions  the  examiner  selects  from  vear  to 
year.  That  the  niajoritv  of  those  questions  are  niucli  too 
difficult  to  be  answered  hv  hoys  of  the  a;;e  above 
mentioned,  is  a  fail  of  which  yon  may  convince  vourself 
hy  lofikinj^  a?  them  ;  hiit  why  the  examiner  should  make 
Mae  of  >,uch  terms  as  hydrogen  sulphate,  hydrogen  sulphide, 
carbon  dioxide,  stannous  chloride,  and  the  lute,  is  a  fsdt 
which  I,  for  one,  cannot  well  understand. 

Are  hoys  twelve  yean  old  exneded  to  have  ad  the 
higher  chemiitnr  t«xt>1>oofcs ;  ana  among  the  cheap  works 
wbieh  are  wfthm  the  reach  of  a  tehool-boy,  is  there  any 
one  that  gives  those  new  names  ?  As  to  myself,  1  df)  not 
objeft  to  them  in  the  least;  but  how  can  a  child  remeni- 
ber  that  which  he  does  not  see  in  print,  and  assimilate 
in  his  young  mind  two  or  three  different  names  for  one 
substance  ? 

Another  ground  for  complaint  is,  I  believe,  the  praAical 
examination  which  the  candidates  must  undergo.  They 
are  given  half  a  dozen  substances,  either  single  or  mixed, 
and  are  required  to  find  out  what  those  substances  arc. 
Testing  is  ceruinly  a  good  exercise  for  young  students ; 
but  does  the  Oxford  cxanuner  ignode  that  veiy  little  time 
ie  allotted  in  private  aehoots  for  the'  study  of  chemistry, 
and  that  no  nelNties  are  given  for  testing  classes :  and 
does  he  also  forget  that  some  expense  must  be  :n:  i  red 
by  the  candidates  in  providing  themselves  wiili  the 
necessar  ,  aratus  and  reageniu  ?  Moreover,  would  it 
not  be  iu  moi«  conducive  to  the  study  of  chemistry  by 


our  middle  classes  to  give  simple  and  easy  questions  of 
a  thoroughly  pra<flical  character,  and  chiefly  reierring  to 
natural  phenomena,  than  to  give  abstruse  questions,  which, 
by  the  way,  might  be  worded  in  a  clearer  and  more  inteUi- 
gibie  manner  ? 

Dr.  Didrai  and  Profeaaor  Williamson,  at  the  London 
Matriculation  Pass  Examination  for  1867,  gave  questions, 
the  simplicity  and  usefulness  of  which  cannot  be  too  much 
praised,  and  the  result  is,  that  young  men  intending  to 
gr.idLiate  at  tiie  London  University  learn  chemistry  with 
pltasuie.  seeing;  that  that  science  will  not  prevent  their 
passii-.j;  their  tlist  exaniinatioti . 

But  what  is  the  result  of  the  Oxford  local  exatninatioas. 
as  far,  at  least,  as  chemistry  is  concerned  ?  Scarcely  any 
candidate  presents  himself,  every  one  being  deterred  from 
doing  so  by  the  difficulties  which  Stand  in  the  way;  and 
thus  we  find  that  chemistry  is  as  yet,  among  the  majoriw 
of  the  middle  Glaaces.a  seliace  which  is  looked  upon  wita 
mingled  fieefinn  of  leqwft  and  dmad> 

Science  teadiers  must  deplore  tMs  state  of  thing*. 
They  know  by  experience  that  manv  schoolmaster* 
re;;ard  chemistry  as  an  ornamental  and  useless  acqnire- 
ment,  and  as  a  science  that  cannot  be  fruitfully  taught  to 
yniin^:;  boys.  The  list  of  questions  which  they  ser  ycirl* 
proposed  to  their  pupils  actually  frightens  them  ;  and  as 
also,  the  boys  have  to  incur  a  rather  heavy  expense  to  be 
able  to  present  themselves  at  the  practical  examination, 
obje^ions  are  raised  which  have  for  their  final  result  aa 
indefinite  postponement  of  chemical  studies  in  the  school 

The  publication  of  this  letter,  if  you  deem  at  fit  for  ysor 
columns,  would  perhaps  induce  science  teachers  toexpieu 
their  opinion  00  the  subied,  and  I  am  greatly  mistaken 
if  the  majority  of  them  do  not  concur  with  me  in  thinking 
that  much  ^iwd  :r  -lit  hi-  lone  by  reforming  those  hitherto 
useless  Oxford  local  examinations  in  cbemistiy. — I  an, 
&c., 

V.  T. 


MISCELLANEOUS. 


The  Royal  Polytechnic— The  most  interesting  sclen- 
titic  entertainment  now  being  given  at  this  institution  is 
Professor  Pepper's  ledure  on  a  mtwhine-made  watch,  in 
which  he  reviewa  the  history  of  watbbea  from  1520,  whea 
they  were  first  made,  to  the  present  time.  Thnm^  the 
enterprise  of  Mr.  Streeter,of  Conduit  Street,  in  introduciSf 
machinery  in  the  raanufaAure  of  jewellery  and  watch**, 
there  i  11  !■  use  saving  of  labour,  and  consequently  J 
great  diniiiiutson  m  price;  ar.d  v.atches  are  now  manu- 
fadlured  with  much  t;reaterraji;ii:iy.  and  arc  more  accurately 
finished,  which  results  in  excellerit  time-keeping  and 
greater  durability.  The  lecture  is  illustrated  by  the 
several  pans  of  a  watch  and  the  various  kinds  of  watche; 
being  exhibited  on  the  screen.  Professor  Pepper  has  often 
sitown  his  ability  to  render  scientific  sobjeds  not  only 
intelligible,  but  vety  interesting  to  the  general  pubfie;  hit 
never  to  a  greater  degree  tbao  in  explainiog  the  medianiirw 
of  a  watch,  and  the  process  of  manufaeEoring  even  the 
most  delicate  parts  by  machinery.  While  the  views  are 
being  shown,  Herr  Schalkenbach  enlivens  the  proceedings 
by  performint;  on  the  electric  organ,  a  description  (if  hich 
is  previously  K'vcn  by  Professor  Pepper.  Tlie  bauding 
hris  been  ru-painted  and  decorated;  and  we  have  no  doubt 
that  the  various  entertainments  will  continue  to  be  as 
numerously  attended  as  OH  the  fint  evening  of  Ftufeflur 
Pepper's  new  le&ure. 

A  AUmi  of  Water  on  Lead.— PralbsMr  Fsilfla,  P.K^ 
of  Netley,  calls  attention  to  the  faA  that  it  has  ahreys 
been  seen  that  the  adtion  or  non-adtion  of  water  on  had 
could  not  be  entirely  accounted  for  bv  the  usual  stale 
mcnts  on  the  subjefi,  aud  lately  Dr.  Frantland  has  made 
a  curious  obscrvatioB,  which   may  throw  light  on  t.'^c 

subject.  He  iouad  that  water  which  aaed  oa  lead  loit 
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The  Photograghs  of  the  Late  Eclipse  taken  in  India. 
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this  power  after  passing  through  si  filter  of  animal 
charcoal.    He  discovered  this  to  be  oMring  to  a  minute 

auantity  of  phosphate  of  lime  pauiog  into  Stt  water  from 
le charcoal; on  comparing  two  nataral  waters,  that  of 
the  river  Kent,  which,  ads  violently  on  lead,  and  that  of 
the  river  Vyrnwy,  which,  though  very  sol^,  has  no  aAion 
on  lead,  he  found  that  the  latter  water  contained  an 
appreciable  amount  of  phosphate  of  lime,  while  nnne 
could  be  detected  in  the  Kent  water.  This  observation 
mayprobablycxplain  much  of  the  discrcp.incy  of  evidence 
in  reaped  of  the  action  of  soft  water  on  lead. — jfourual  of 
tks  SoeUtf  of  Arts. 

The  Photog^raphs  of  the  late  Belipte  taken  in 

India. — S.  .\nderson.  Lieut.  Royal  Engineers,  Assist.mt 
Instruifliir  in  l'l:oto^rnphy  at  the  Royal  Engineer  Establish- 
ment, Chatham,  writes  to  the  editor  of  the  Photograf'hic 
Nem  as  follows 

"With  reference  to  an  attkle  that  appeared  in  your 
impression  of  a3rd  ultimo,  entitled  "  Fauure  of  Photo- 
graphing the  Eclipse  in  India,"  in  which  you  have 
unjustly  expressed  an  opinion  that  the  photographers  of 
the  Royal  Engineers  detailed  for  that  expedition  were 
not  "  experienced  "  in  the  art  of  photography.  I  beg  to 
inform  you  th.it  .Sergi-ant  Phillips,  R.E.,  the  senior 
photographer,  has  been  employed  in  Palestine  on  two 
czpedltionB  under  the  auspices  of  the  Palestine  Ezplo* 
ration  Committee,  and  that  his  name  is  well  known  in 
connexion  with  the  photogiaphs  published  by  that 
Society.  He  had,  therefore,  great  experience  of  photo- 
graphing in  a  hot  climate,  mit,  in  common  with  other 
photographers,  he  had  not  had  much  experience  in 
photographing  eclipses,  especially  in  clouoy  weather. 
I  may  add  that  Major  Tennant  li.m  expressed  an 
opinion  that  his  six  negatives  are  e'|ual  in  scientific  j 
interest  to  any  that  have  been  obtaim-d  in  Sjiain,  and  | 
he  has  valued  tht-m  nt  /"r^o  each.  The  followint;  extract 
from  the  Indiii  (i(]',-:if  speaks  for  it<ielt': — '  The  ser- 
vices of  Sergeant  Phillips,  and  Sappers  Talbot  and 
Conway,  of  the  Royal  Engineers,  have  been  great. 
They  have  had  a  good  deal  of  hard  and  harassing 
work  in  making  everything  ready.  Sergeant  Phillips, 
in  particttUir,  has  be«i  moit  usendt  ami  I  have  much 
of  the  socceia  of  all  pf«patatiom  to  thank  him  for.  The 
partial  failure  of  the  plate  observations  has  been  from 
causes  beyond  these  mens'  control,  and  I  would  rcspcd- 
fully  solicit  that  His  1  \ccllency  in  Council  would  be 
pleased  to  grant  a  month's  donation  of  pay  to  each.-- 
(Signed)  J.  F.  Tennant,  Major  R.E.  .\s  recommended  by 
you,  His  r.xccllency  in  Council  sanctions  the  grant  of  a 
donation  of  one  month's  pay  to  Sergeant  Phillips,  and 
Sappers  Talbot  and  Conway,  of  the  Royal  Engineers.' 
In  contusion,  I  may  be  permitted  to  add  that  even 
if  this  *  comparative  failure '  had  been  the  fault  of  the 
men,  this  would  not  have  been  logical  ground  Sat  hinting 
that  the  Royal  Engineer  pbotogrephers  are  »not  familiar 
Vfiih  photographic  operations.*  Lord  Napter,  in  his 
despatches,  repeatedly  mentioned  the  ?ucce  >  i  l  taincd 
and  good  service  rendered  by  the  Royal  Engineer  photo- 
graphers under  most  trying  circumstances  in  Abyssinia. 
In  that  expedition  photoj^raphy  was  the  field  printing 
press.  Statt  officers'  recunnaisam  c  sketches  brought 
in  during  an  afternoon  were  at  once  photographed,  and 
reduced  to  a  uniform  scale  during  the  operation,  in  order 
that  different  sketches,  if  they  overlapped,  might  be 
snbsequently  joined  together.  The  sensitised  paper  was 
prepared  daring  the  ai^t,  and  impreasiooa  stntck  off  io 
the  momkig.  The  prima  were  finally  mounted  on  linen, 
and  distnoiited  throa^UHit  the  force.  This  was  the 
principal  work  of  the  jAotographers,  who  had  also  to 
take  care  of  the  mules,  carry  their  arms,  and  march  as 
other  soldiers.  In  addition  to  the  large  collection  of 
negatives  of  plans,  they  have  brought  horiu-  a  most 
valuable  collet  ion  of  about  eighty  negatives  of  general 
views,  prints  from  which  will  be  exhibited  before  the 
Photographic  Society  this  month.  Sergeant  Haitold, 


K.E.,  the  senior  photopraphcr,  shortly  before  taking  the 
interesting  views  of  Magdala,  was  detailed  as  one  of  the 
storming  party,  and  for  his  conspicuous  gallantry  at  the 
assault  of  Magdala  has  obtained  a  medal  for  distin- 
guished conduA  in  the  field." 

The  following  remark?  aranppendadbythecditorttf  the 

PhotnprapUic  ,\V;.  j  .■ — 

■•  W  e  arc  ^I.id  to  h  am  tl  .i;  tl.  -  photographic  operations 
in  connection  with  the  recent  eclipse  observations  in  India 
were  more  successful  than  the  first  report  indicated.  Our 
correspondent  must  remember,  however,  that  our  remarks 
were  based  upon  the  statements  of  Major  Tennant  himself, 
who  described  the  whole  of  the  plates  as  *  oowttA  with 
spots,'  and  as  '  showing  but  foint  treees  of  the  corona  ;* 
and  he  attributed  this  to  the  *  concentration  of  the  nitrate 
of  silver  solution '  by  heat.  Now  this  is  a  condition  of 
things  in  no  wise  attributable  to  t!ic  eclipse.  It  could 
only  have  arisen  from  want  of  care  or  want  of  knowledge, 
and  it  is  fair  to  assume  that  it  was  to  Lack  of  experience, 
and  not  any  more  culpable  cause,  that  such  a  result  was 
due.  If  we  do  the  Engineers  in  whose  care  the  photo- 
graphic operations  were  placed  any  injustice,  we  regret  it, 
and  can  only  point  to  M.ijor  Tennant's  report,  and  iSb/t 
contrast  furnished  by  the  results  of  the  German  expedition, 
in  justification  of  our  remarks.  Our  correspondent  mis- 
takes us  in  fancying  that  we  imply  that  skilled  photo- 
graphen  in  not  to  oe  found  amongst  the  Engineers.  We 
have  before  spoken  highly  of  the  skill  and  success  of 
Sergeant  Harrold  in  Abyssinia,  and  we  have  had  reason  to 
believe  that  it  was  owing  to  the  absence  of  the  most 
accomplished  Engineer  photographers  in  Abyssinia  that 
less  able  men  were  at  tlic  service  of  Major  Tennant  s 
expedition.  In  our  allusion  to  the  Engineers  we  merely 
put  a  hypothetical  case,  saying  if  the  men  told  off  were 
were  not  familiar  with  photography,  &c.,  &c.  It  is  much 
more  pleasant  to  OS  10  believe  that  this  expoditioB  was  in 
some  degree  snocesBftil  than  that  it  was  a  complete 
failure.** 
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GRANTS  OF  PROVIStONAL  FROTBCTION  FOR  SIX 
MONTHS. 

3309.  W. H.  Litfdell,  Bdiaburgh,  "Improvement*  in treaiinc  all 
kind*  of  pis  alciM  in  tkcproeeMcaorprcparaiinn,  tanning,  currylnf, 
enamelling,  and  japanninij.  and  in  utilisinj;  the  rrc>cluitv  "  Heiitinn 
rccordcj  ()ci<iber  JO.  i^'.s 

M.  Sautter,  Kue  dc  ia  CbauMcc  d  Autin,  Paris,  "  Improve- 
ment] in  praMiiag  md  prMMvmf  v«gMablt  aad  aBteal  aubstMcss." 
—A  communieatim  from  W.  O.  Giles,  New  Yoifc,  U.S.A.— Nevaaker 
4. 1868. 

3378.  W.  Irmcr.  Clcrkcn«cll,  Middlesex,  "AflSW,  < 
corn-flour  jelly."— November  6, 1868. 

MM.  P.  B.  De  WiiBMq,  Rne  Ridkmass,  Psris,  "I 
in  treafiof  lead  orts."— Novembar  9,  tH8. 

^;n:i.  C.  F.  Brooman,  Fleet  Street,  London,  "  An  ietproTSd  Wwdd 
or  cumpotition  fur  oiling;  or  grcasinR  wool  and  other  tcxtOsintCCials.** 

—A  communication  from  H.  i!c  \*  Shib.iudiere,  Paris. 

3Ji>6.  A.  M< :n<iiif;all,  Manilic-sttr,  "  Improveraenls  in  tlie  rr..inii- 
fadture  of  phosphatic  inanurei  anti  sulphate  of  ammonia."— No\  ember 
i8,iMt. 

3SIS.  C.  D,  Abel,  Southampton  naildingi,  Chancer)-  Lane,  "  Im- 
provements in  the  manuf.ifture  of  phosphorus  and  amorphous  phos- 
phorus, and  in  furnans  an:i  apparatus  employe  !  (or  that  purpoic;.^— 
A  communication  from  C.  Briiun,  Cbalona  tur  Sa<>ne,  France. 

«ji6.  H.  Carrise,  Manchester, "  ImprovesMMS  ia  the  auimfaAate 
ottribaiic  phosphate  of  lime,  and  the  sppUestian  tlwrcof  to  csrtsia 

useful  purpo«ci."— November  t  i,  1S6K. 

3541.  C.  H.  Broi^man,  l  icet  Street,  London,  "  Impnn'emenH  In 
the  manufacture  of  ras  for  liKhtini;  and  heatine,  and  in  aaiiaratse 
employed  therein.**— A  commonieation  from  J.  P,  Csfrogne,  Boelavart 
de  Strasbourf;,  Paris," — November  21,  1868. 

iiby  C.  I).  Al>el,  Sonlhampton  Buildings,  Chancery  Lane,  **In> 
pruvements  in  convertinR  cast-iron  int»  wrouf;hl-iron,  and  in  uniting 
ovidcn,  flii\c:.,  and  other  substances  with  molten  cast-iron." — .\  eom- 


muniution  Ir.im  T.  S.  Blair,  Pitltbur|>,  Penn.,  U..S.A.,  A.  Gnjman, 
NcH  York,  U.S.A.,  F.  Elleraihauscn,  bllershauie,  Nova  Scotia,  and 
A.  E.  Slayner,  Nova  Scotia^Novembcr  23. 1B68. 
33(9.  C.  W.  SiaflMaS|'Qf«at  George  Sucstt  Wettminstn,  **!■!• 
liathi 
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apparatus  eonncAed  Uierewltb,  part  of  which  improvements  are  alio 
mlicable  to  tJie  calcfnim.  rcdvclac.  Md  bttraing  of  oraa  and  gruular 

NOTICES  TO  PROCEED. 

3393.  T.  Gibba,  Jarrow-on-Tyne,  Dnrhara,  "  ImproTementt  in  the 
treatment  of  metallic  ores  and  compounds." 

2294,  C>.  Martin,  Toadsmoor  Kock  Mills,  near  Sirottd,  Gloucester- 
shire, "  Imprnvemtnts  in  the  manufaflure  of  cxtraft  wool,  »nd  in  ihe 
process  and  .Tfij-.iratus  cn;  1  '  c  I  :ii  destn  ying  ihe  vppetable  matf  rial 
in  nixe4l  fabrics,  which  apparatus  is  applicable  to  other  purpoetes.  " — 
PMitions  recorded  July  n,  186S. 

tits.  F.  Braby,  Camberwcll,  Surrey.  "  Improvements  in  treating 
Md  utilising  «  astr  sulphate  of  irnn  solution,  arising  from  the  cleansini; 
of  iron  surfaces  in  the  manufaiture  <if  tin  plates." 

2389.  A.  Clark,  Chancery  Lane,  "  An  improved  coropoimd  for 
tmning  leather."— A  commnnieation  from  L.  H.  OeiHiia,«nd  O.K. 
Brown,  Stafford  Sprinp,  Conn.,  U.S.A. -Atjriist  19, 18M. 

3187.  R.  Pc;irir,  Swansea,  GlaHKirganihirr,  "Improvements  in 
the  •eparativn  ul  <.oppcr  and  other  metals  from  silver  and  gold,  the 
saaie  being  applicable  tn  utberroetallurcical  operations."— OOohcr  16, 
1M8. 

3S74.  W.  Baker,  Wigan,  Lancashire,  "  Certain  improvements  in 
 Id  ftre  bar*."— November  6.  i848. 


NOTES  AND  QUERIES. 


iloniMte  ot  loda.  nMni 
R.CJI. 


frPB  bawdlei  ii  to  to  hadl 


Writing  on  Ootd.— Caa  you  kindljr  clve  me  "  a  wrinkle  "  as  to  the 
followlnp;  matter I  have  a  couple  of  old  family  mtnalures  set  in  gold 
and  with  gold  backs.  I  want  the  names  of  the  imprints  to  be  per- 
manently fixed  to  each.  Now  the  cases  or  backs  arc  ofr.uch  ihin  gold 
a&  r.rt  t> '  aimit  ol  urdir.ary  encia\  ini,',  as  r-uch  vm-uM  i\  c  aveii  ;!:r  gold 
considerably  H  there  any  thcmical  agent  with  v\  l'.ii:h  I  tonlil  write 
tha  names  on  the  grild,  .ind  uhKh  would  be  indelible  ?— .SI  1,  iiKamk  1  s. 

Tk«  Norwegian  Cooking  Apparatus.— Dr.  Letheby  by  a  Swiss 
COobiMg  apparatus  nuat,  I  think,  mean  the  Norwegian  bos.  I  found 
it  of  great  uae  in  yachting.  A  targe  Box  retain*  tne  heat  sufficiently 
to  give  a  crew  on  boat  service  away  from  the  ship  a  really  hot  mc.1l 
any  time  during  the  whole  of  a  long  summer  s  day-  no  small  matter 
in  wet  cold  weather.  Ten  minutes  fast  boiling  is  sufhcient  for  a  large 
log  of  aralton,  pravidad  the  mm  do  not  ofM  the  bos  ■adktcaM 
air  ia.>^BR  Mau  raKTiraxM. 


MEETINGS  FOR  THE  WEEK. 

Koiimnrd-llodlcal,  8. 

—  London  Institution,  8.  Mr.  G.  f .  Kodwcll  on '■  Ileal  as  a 
Science  of  Kinetics." 
WtOMKtOAV.— Society  of  Arts,  B.  Mr.  H.  Bryccsun  "  On  the 
Elcftric  Organ." 
Geological.}!.  G.  T.  Clark,  "  On  the  Basalt-dykes  of  the 
Mainland  of  ln<'ia."  Prnfes-vor  W.  King  and  Dr.  T. 
H.  Rowney,  "On  the  so-called  "  Ef/norial '  Rock." 
T.  W.  Kingamill.  "  Note*  on  the  Geology  <A  China." 
Dt.  tetkeitowli "  Om  tkt  AmUmmm  9ai3m«iamA- 
WcHwm  AMca,"  wiUi  a  who  by  Sir  R.  T.  KtitdiiBan. 
Bart. 


TO  CORRESPONDENTS. 

C.  jf.  WooJvard.—Out  correspondent's  valuable  commonicatinn 
ihall  be  inserted  at  toon  aathc  illu<tratiim  is  engraved. 

A.  Gray.~An  improvement  on  the  method  of  rapid  filtration,  with 
illustrations,  will  appear  in  an  early  number  of  the  Ciiiiwicai.  Nrws. 
Oleographs. — We  nave  received  from  Dr.MofTat  a  book  of  oleographs. 
Our  correspondent's  paper  arrived  too  late  for  insertion  this  week. 
The  process  ia  carable  of  great  exteiwioBk  «od  wilt  be  vetaefale  to 
paper-stainers  ana  paper-hanging  mantiluhaen>  The  method  of 
proceeding  is  to  obtain  a  pattt  rn  (>n  water,  miM  dw  tilBe,  Iqr  On  tlw 
paper  glared  ^iflc  dounuarJ'  Ilt  .  11  .'.ant,  tain  on^ dlBIV tfum^h 
plate  of  ink,  remove,  and  wash  with  water. 

Cammunutiiiijnt  havt  been  rtctivid  from  H.  C.  James;  W. 
Ilankcy  ;  I'.  Walsh;  T.  Hill;  Or.  K.  Angus  Smith,  F.R.S.;  Or.  E. 
Fl^achcr  (withaneloaure);  J.  H.  Pepper  (wilk aMioenre) ;  Pr<>lcaaor 
ICeri;  A.  Gray;  J.  Spiller;  C.  M^ne  (with  andoMrc);  Dr.  R.  C. 
UoSat  (with  enclosure);  C.  J.  Woodward;  V.  de  Temant;  H.  B. 
Pritchard  ;  J.  C.  Davis  ;  C.  Tomlinson,  l-.K.S.  ;  D.  Forbes,  F.K.S  ; 
Magnesium  Meul  Co. ;  C  Crnmp  (with  endaaore);  Dr.  Otto  Richter 
(with  enclosure) ;  C.  J.  RMlor ;  D.  Thaai  («Mk  mlwie);  Md  S 
fiall  (with  enclosure). 

BOOKS  RF.CF.IVF.D 
Mimoire  sur  la  Composition  Chimique  Des  Monnaies  Neerlandaiset 

et  sur  la  Volatilisatioo  Oe  I'Argent.par  A.  D.  Van  Rrcmsdylc 
Renis  Hcbdomaire  De  ChemlcScientifiqae|et  IndBttricllt,  PuMite 

SontaDinaiai  de  M.  Ch.  Mdae. 


MR.  WATTS'S  DICTIONARY  OP  CHEMISTRY. 

Complete  in  Five  Volumea,  Bvo.,  price      3s.,  or  separately,  Vo!a.  I. 
and  III.  price  31s.  6d.  each  ;  Vol.  11.  price  a6B. ;  Vol.  IV.  price  Z4<. ; 

and  Vol.  V.  price  305.  cloth. 

ADicftionary  of  Chemistry,  and  the  Allied 
Branche-.  of  other  Sciences.    Dy   ff  EN RY  WATTS,  BJL 
assisted  by  eminent  Scientific  and  PraAicial  Chemists. 
:  T^nnpiiain,  Own,  nd  COb,  Pa 


In  Three  Volumai.  nadivm  dvob  with  atove  adooe  Woodeal^  ytict 
C^  H%.  6d.  doth,  or  £$  in.  half-bowid  iii  Ronia. 

Ure's  Dicilionary  of  Arts,  Manufa<flures,  and 
MineSj  containing  a  Clear  Exposition  of  their  Principles  and 
PraAice.  Sixth  Edition,  chiefly  re-written  and  irreally  enlarged. 
Edited  bv  ROBERT  HUNT.  F.R.S.,  Keeper  of  Mining  Recotda, 
assisted  by  numerous  Contributors  eminent  in  Science  and  ' 
with  ManufaAures. 

London :  Longmans,  Green,  and  Co,,  Paternoster  Row. 


KF.RL'S  METALLURGY,  BY  CROOKES  AND  r3hR1G. 

\'cl.  I.  now  ready,  in  8vo.,  with  iny  Wood  cuts,  price  j  n  '  I 

pratftical    Treatise   on    Metallurfjy,  adapted 

from  the  last  German  Edition  of  Professor  Ktrl  s  MefallurRT, 
bv  William  Ckookss,  F.K.S.,  &e.,  and  Erhbt  RitHUo,  Ph.D.,  M.E. 
( In  Two  V  oiumaa).  Vol.  1.,  compciaini  i«B^  SiltWi  Jiact  CgdiaiHiB, 
Tin,  Mercury, Binwth,ARtinKmy,  Nichel,  Arsewc,  Celd»  rlatineai, 
aadSol^ur. 

"Averjr  large  amount  of  valuable  information  is  contained  In  tidi 
volume  ;  and  every  worker  in  metals  who  desires  to  know  tbe  pvoeamn 
adopted  on  the  Continent  would  do  well  to  poasess  it." — ^ATRnUBM. 
London ;  Lottgmana.  Green,  aad  Co.,  Paiofaoter  Roar. 


DR.  RBIHANN<S    HANDBOOK   OP  ANIUNB. 

Just  puhii'hc  l.  in  "vo..  with  5  Woodcnts,  price  tea.  6d. 

On  Aniline  and  its  Derivatives  ;  a  Treatise  on 
the  Manuhftnre  of  Aniline  and  Aniline  Colours.  M. 
REtMAMa.  Ph.D.,  L.A.M.    To  which  is  appended  tiM  R^poft  o«  the 

Colouring  Matters  derived  from  Coal  Tar  shown  atthoFfCMhSlhi. 

bitioo  of  iht>7,  by  Ur.  Ho(mann  and  Messrs.  De  Lairo  and  Gitaid. 

Revised  and  edited  by  William  CRooKrs,  F.R.S. 

"  An  ar:  ni  n  .i-.-A  u  1  ipi-'iy  .ulvincing  in  every  branch  and  detail, 
demanda  constantly  the  latest  manuals  and  text-i>ooks  ;  and  even  in 
M.  RaiMAKN's  handbook  were  not  cliandterised  bv  extraordinary 
ability,  it  might  still  plausibly  claim  to  lie  the  best  in  this  Beld,  becastc 
it  is  the  newest.  Apart  from  this  advantage,  however,  the  dittio- 
guished  names  upon  the  title-page  are  snfficient  warranty  of  tbe  cem- 
plcleness,  thoroughness,  and  accuracy  of  the  book.  We  are  hsppy  to 
add  that  it  possesses,  moreover,  the  f^ood  quality  (not  always  fouDo  in 
scientific  works)  of  being  intelligible  .inJ  praflical."'— Ami  aicaa 
JoiRNAL  or  MisrN<.. 

London :  Longmans,  Green,  and  Co.,  ratemoetcr  Row. 

new'  BDITION  or  MITCHELL'S  ASSAYING. 


Jait  pahlUhad^la  Svei.  wt«h  dS  Woodcou,  price  x8s. 
Manual  of  Pradlica]  Assaying.    By  John 

MITCHELL.  F.C.S.  Third  Filition,  in  which  are  incorporated 


all  the  late  important  discoveries  in  A^utyin^  made  in  this  country  and 
abroad  ;  inrlu<tini;  Volumetric  and  Colon  metric  AsoayS,  and  Ibe 
Blowpipe  As;>avs.  Kdited  and  for  tha  INit  HWt  ■••■littiB  Iv 
WILLIAM  CKOOKES,  F.li.5..*c.  • 
"  A ^  ery  valuable  pwftfcalwfhiihkhwaaaceedlallyiacainfiidi' 

—  F.KIMISIIM. 

"  .\  .Standard  work  Ih^  llheiMeiT,  and  an  indispensable  guide  for 
the  •ttudent."--Bi;uUOII1tT. 
"  The  «ork,  as  it  now  atands,  laolr  aaMv  be  lahea  aa  a  i 

buyerik  of  iirex,  and  by  all  persons  »"g^f  f  10  tho iodtlitiy  oft 

manufaiture."— Mining  Journal. 

London :  Longmans,  Green,  and  Co.,  Paternoster  Row. 


Original    System    of    Chemical  Philosophy, 
comprisinc  the  Determinntion  of  the  \  oIumc-KqaivateoU,  ftc 
mf  Dr.  RICHTER.     Hricc  is  r,d. 

Edinbargb  :  Maclachian  and  Stewart,  Publiahen.  • 

Undm:  Stfyhimito»haU,aB*C«.  

PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

Mr.   Henry  Matthews,  FX.S.,   is  prepared 
to    gis-e   InstruAion    in  aU  bnachas  of  PRACTICAL 
CHEMISTRY,  particularly  in   its  An^ation  to  MIDKHIw. 

AGRICl'LTL'RE,  and  COMMERCE. 

The  Laboraton,' is  open  dally,  except  Saturday,  from  ^MtoVlva 
o'clock  ;  on  .Saturday  from  Ten  till  One  o  clccl:  a:;d  from  OAulBI  to 
March  on  Monday  and  Friday  EveninRS  from  Six  lu  Nine  o'clotk. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYStti  of  every 
description. 

For  ParticiUars  aad  Prospodiucs  apply  to  Mr.  lienn  kUttliava, 
M«  L«hecaitoiy,fieb  C<i«re»<«ti*ci|  B«ASi4  S«aan.-«Mi.  • 
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OLEOGRAPHY: 

Bsim  A  PtOCes!)  Fon  THE  Utilisation  OT  T0KUMS0N*8 

Cohesion  Figures. 

By  Ob.  R.  CARTER  MOFFAT, 
LtAvPor  en  ChcmtattTi  GlMfDir. 


Ab  there  are  some  individuals  in  the  world  who  calculate 
a  man's  worth  by  considerations  conneAed  with  his  grand- 
father, to  there  are  certiUii  others  who  calculate  the  im- 
portmce  of  a  tr«th  liy  the  date  of  ita  bbtory.  This 
teMonins  may  idier  to  great  truths  in  onf  eveiy-day  life, 
but  certainljr  it  cannot  apply  to  great  &Ab  in  cfaednical 
acience.  Diacoveries,  however  new,  are  ttrakoflMd  ly 
•cientific  men  with  deh'ght.  Adding  to  their  atere  of  useAit 


knowl 


hev  go  on  and  on,  benefiting  thtir  chosen 


science,  and  ircely  giving  to  those  around  them  interested 
in  the  pradical  application  of  their  discoveries,  their  fcautta 
of  lengthened  and  laborious  research. 

Chemists  are  au.ire  that  most  kinds  of  oil  wlien  poured 
on  water  spread  over  its  surface,  and  suuner  or  later  break 
into  variegated  patterns,  some  of  which  are  of  great  beauty. 
When  we  make  a  fe^v  experimenU  in  this  diredion  atten- 
tion is  attracted  to  the  regularitjrof  tbaforms  assumed,  and 
further,  that  almost  all  the  coounoo  oils  give  difiierent 
models  of  patebworic  according  to  the  length  of  time  that 
the  oils  are  exposed.  Experiments  condnded  in  my 
laboratory  show  that  from  the  construflton  of  the  oil  film 
we  can  with  tonsidcrablf  certainty  dctc-rmiiit-  the-  kind  i)f 
oil  examinoii.  and  .nNo  its  genuineness.  A  dro])  ui  yw.c 
sperm  oil  let  fall  on  a  basin  or  plate  full  of  w^ter  quickly 
becomes  an  enlarged  circular  film  of  several  inches  di.n- 
tneter,  brcnkini^  up  near  the  edi;es  into  small  round  licdes. 
This  takes  place  in  about  sixty  seconds  tn  the  caisi^uf  j>ure 
sperm.  The  centre  of  the  patch  is  at  the  same  time  filled 
with  little  holes  somewhat  smaller  than  those  at  the  edges. 
At  two  minutes  all  the  little  openings  are  considerably 
cjqMndedi  and  they  continoc  to  estnid  until  after  a  lapse 
of  thirty  minutes  or  so,  when  the  oil  ishralien  up  and  de- 
tached. There  is  value  att.tched  to  this  simple  test.  Green 
rape  oil  breaks  up  slowly,  more  so  than  sperm,  but  after 
sixty  seconds  its  pattern  is  different,  the  circles  being  large 
and  beautifully  defined.  Purified  rape  oil  btconies  much 
larger  in  the  pattern  circles  than  green  rape  in  the  same 
time.  Lucca  olive  gives  in  one  minute  a  large  representa- 
tion, in  two  minutes  an  extraordinar>' development,  and 
in  three  minutes  a  very  large  likeness. 

Green  olive,  on  the  other  hand,  gives  but  a  small  pattern 
in  one  minute,  and  oondnds  itself  quite  at  variance  with 
Locca  olive.  Again,  seal  and  cailor  oil  give  forms  which 
aro  very  amall  eompared  with  many  oils.  In  making  these 
ohecfvations  it  fs  necessary  to  attend  to  the  sice  of  the 
drop  of  oit.  the  height  it  falls,  the  force  with  which  it  does 
so,  the  perfect  purity  of  the  cold  water,  and  the  stillness 
of  the  water  at  the  time.  To  make  the  experiment,  pro- 
ceed as  follows  : — From  a  small  dry  burette  drawn  out  lu  a 
fine  point  filled  up  to  a  certain  mark  with  the  oil,  cautiously 
let  fall  a  single  drop  at  four  inches  height  upon  the  centre 
of  the  water  contained  in  a  common  soup  plate  or  glass 
basin.  We  shall  assume  that  Lucca  olive  is  taken.  The 
drop  should  at  oiKe  spread  about  fnv  inches  on  the  water 
circularly.  If  it  doea  not  do  so  at  once  then  the  plate  or 
the  water  is  not  clean  and  the  water  is  to  be  ponred  oat, 
the  plate  well  washed  with  water,  and  again  filled.  All 
rubbing  with  towels  Is  to  be  avoided.  At  thirty  seconds, 
the  appearance  of  the  representation  is  \  cry  lovely,  having 
all  the  similitude  of  crochet-work.    To  give  definitions 
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of  its  Hiany  figures  I  would  need  to  have  Ko^ct's  The- 
saurus of  llnglish  Wouls  .;r.d  Phrases  past  nic.  It  isnced- 
Icss  at  present  to  enumerate  tlic  divrrsitvof  these  oil  films 
at  difirreiu  pcfjodb  ol  tunc,  iumiinson  has  enriched 
scitrnte  liy  hi.s  masterly  descriptions  of  them.  He  has 
done  more  in  this  department  than  any  man.  To  him 
is  due  man> ,  discoveries  in  experimental  philosophy— fads 
of  the  f^rc.itest  value  and  iinpoitance.  It  IS  to  him  that 
I  would  .iscribc  my  recent  discovery  of  the  Utilisa* 
tioo  of  the  ooheaioo  figures  of  oil  on  water.  Had  it  not 
been  from  a  knowledge  of  the  fads  conneAed  with  his 
researches  in  this  beautiful  and  interesting  department  of 
science,  then  in  all  probability  the  oil  figures  would  have 
remaineil  what  thi  y  .irc,  bi'.iutiful  to  loolc  .:t  hut  tran- 
sient li)  the  cjilremc.  1  iie  eye  becomes  tutored  and  ex- 
perienced to  these  forms.  s<j  tiiat  it  can  readily  determine 
the  kind  of  oil  «ndrr  examination.  1  do  not  aver  thiit 
to  be  the  fadk  in  all  cases.  In  very  many  instances  it 
is  so.  Indeed,  in  ait  that  have  come  under  my  notice  this  ii> 
the  coi^clusion  arrived  at.  Perfc<a  concordance  of  results 
is,  1  am  almost  certain,  to  be  obtained  when  the  aise 
of  the  drop  of  oil  and  sil  other  points  are  rigidly  attended 
to.  A  slight  tremor  or  shaking  of  the  water  is  detri- 
mental to  a  fcrfod  pattern.  I  have  noticed  that  even  a 
person  coughing  near  the  oil  film  deiangw  its  conforma- 
tion. 

Those  who  have  watched  these  exquisite  sliaju  >  have 
often  wished  to  secure  theui  on  f.ip«?r  as  a  kind  of  photo- 
;;rapli,  —  to  have  tlurm  brought  before  the  eye  palp.ihlc  .md 
tixed,  tu  be  seen  at  once  a  reality,  a  permanent  image. 
Many  have  tried  to  do  so.  For  long  I  had  attempted  to  do 
the  same,  in  many  things  apparently  difficult  yet  simple 
we  are  apt  to  think  them  insurmountable.  It  is  in  their 
very  aimplicityi  however,  that  we  fail  to  grasp  the  adn- 
tion  of  the  problem.  The  oil  patterns  nninjured  can  as 
readily  be  transferred  from  the  surface  of  water,  and  per- 
manently fixed  to  be  placed  in  our  albums,  as  we  can  pour 
u  ater  from  one  vessel  lu  .motlu-r.  .\o  matter  what  coluuis 
Vic  deiire,  \>.'e  can  obtain  iJiem  of  any  hue  we  please. 
They  rival  tlle  most  beautiful  )>hot();;raphs.  'I  he  famtest 
tracery  is  brouijht  out  with  the  most  perfect  lidehty. 
Two  well  knmvn  photographers  of  this  city,  to  whom  I 
showed  tlicm  this  week,  declared  they  were  excellent 
photographs  ;  and  yet  not  a  trace  of  the  chemicals  photo* 
graphers  use  was  employed.  The  process  can.  be  described 
in  three  lines: — obtain  the  oil  pattern,  note  the  time, 
lay  a  piece  of  glazed  surface  paper  on  the  pattern  for 
an  instant,  take  it  off,  place  on  the  surface  of  a  plate 
of  ink  for  a  moment,  remove  and  wash  cfT  the  excess  of 
ink  with  water  and  your  pattern  is  there  as  it  was  on 
the  water.  Wm  now  have  an  exquisite  representation 
in  black,  as  tine  as  any  photograph.  .\  scarlet  is  ob- 
tained by  cruploNing  a  solution  of  cocl-.ineal  or  any  of 
the  scarlet  coal  tar  colours.  We  have  them  in  orange, 
red,  scarlet,  black,  blue,  and  other  tints.  A  good  result 
is  got  by  first  passing  the  paper  containing  the  pattern 
of  oil  through  ink  and  then  through  cochineal.  The 
principle  of  the  matter  Is  this.  The  paper  absorbs  the 
oil  at  the  several  parts  to  the  exchwion  of  the  water. 
The  ink  colours  the  water  pacts  hut  at  the  same  time 
tints  the  oil  parts  very  faintly,  which  gives  it  the  appear- 
ance of  relievo.  Any  kind  of  paper  almost  w  ill  do.  Tissue, 
green,  glazed,  white,  &s..  i;ive  pretty  f;ood  results.  The 
)).iper  I  employ,  which  I  tuid  to  t.tke  up  tiie  most  delicate 
parts,  is  what  is  known  as  white  siujacc  p.^per  (gla/cd 
on  one  side  t>iil\).  VVe  get  It  cut  in  circular  pieces  of 
about  four  inches  in  diameter.  Ihe  pattern  obtained  is 
of  this  diameter.  A  larger  pattern  could  readily  be  ob- 
tained by  using  a  larger  drop  of  oil  and  a  larger  siae  of 
paper.  Mr.  Lundy,  of  Leith,  at  the  inaugural  (cfture  of  a 
couise  of  IcAures  delivered  there  last  Thursday,  eahibited 
several  books  of  patlenis  of  different  oils  I  sent  bun. 
Professor  Woodward,  of  Birmingham,  wrote  me  for  some 
of  these  fixed  representations,  but  as  I  did  not  receive 
his  letter  until  tlie  very  day  of  the  convcrs.i/ior.e  at  liir- 
mingham  (owing  to  the  note  having  been  Jj^.ijxtl^  i^^^SOOglc 


30O     Photography  in  Connection  with  the  Abyssinian  ExpediHon,    { "".'"SST*' 


extremely  sorry  I  could  not  send  them  in  time.  There 
are  many  appHcitions  that  this  method  can  be  put  to.  We 
have  been  able  to  take  perfect  fac  similes  of  fern  leaves 
by  coating  them  with  oil,  placing  thcni  on  the  glazed 
paper,  pressirit;  them  against  the  paper,  obtaining  a  perfect 
likeness  of  the  fern,  and  showing  it  in  relief  by  drawing 
the  paper  through  ink,  or  cochineal,  or  other  colour.  In 
printing  with  oiled  types  on  the  paper  and  colouring  after- 
watda,  we  have  also  been  able  to  get  beautiful  resulu.  I 
think  that  paper-atainera  and  pAperhanging  manufaAiucra 
might  be  graatly  benefited  oy  paying  attention  to  oar 
method. 

T  confidently  hope  to  he  able  to  transfer  the  patterns 

even  to  cloth,  to  stone,  (S:c. 

Scientific  chemists  are,  of  course,  only  interested  in  this 
process  so  far  as  a  test  fnr  the  purity  of  oils.  1  have  made 
many  hundreds  of  experiments  witli  the  process,  and  in  a 
large  number  of  instances  have  got  results  with  mixtures 
of  oils  differing  very  materially  from  those  with  genuine 
oils.  Many  more  experiments  are  needed  to  confirm  this, 
and  in  a  wocic  on  the  detcdtion  of  oils,  on  which  I  am  at 
piesent  engaged*  having  added  a  large  number  of  reliable 
testSt  this  inil  be  very  fully  gone  into. 

I  hope  to  be  very  shortly  to  place  befiife  the  readers 
of  the  CHCMiCAt  News  further  observations  on  this  pro- 
cess of  Oleography,  as  I  have  termed  it.  The  patterns  I 
call  oleographs,  as  tlie  oleof^raph  of  sperm  oil,  ifirc. 

Inconcluding  the  article  on  thissubjcdl,  I  regret  that  time 
has  not  permitted  me  to  ;^ive  more  results  as  to  the  weight 
of  the  drop  of  oil,  the  temperature  of  the  water — which, 
by  the  way,  is  of  no  moment  if  between  40^  V.  and  60"  F. — 
and  many  other  points.  My  pradical  classes  here  number 
between  seventy  and  eighty  pupils,  besides  almost  daily 
ledures,  and  the  amount  of  time  for  research  left  me  pre- 
cludes anything  like  that  amount  of  work  being  done  even 
weteUsommer.  To  make  adiscovery  of  this  kind  at  the  pre- 
sent aeaion  necessitates  up  in  the  morning  early  and  re- 
tiring to  rest  at  the  small  hours  of  morning. 

I  beg  to  acknowIedi;e  w  ith  m.my  thanks  the  inval  i  ih'e 
assistance  and  hearty  co  operation  of  my  chief  as'sistant, 
Mr.  Frantr  H.  Allen,  and  Mr.  Nicol  Brown,  a  sttident  in 
fhe  laboratory.  They  have  endea\oured  to  lighten  my 
labours  in  connedtion  witli  this  discovery  very  much,  and 
I  am  exceedingly  grateful  to  them.  To  all  to  whom  I 
have  shown  our  patterns — amongst  others.  Professor  Penny 
— thvy  have  exhibited  the  utmost  surprise  and  pleasure  at 
the  beanty  of  the  results.  I  shall  be  most  hapnr  M  any 
lime  to  send  to  any  chemist  desiring  tlwm  the  papers  we 
use,  as  also  patterns  of  different  oils. 

I  sincerely  trust  that  this  little  discovery  of  mine  may 
be  the  humble  means  of  imparting  additional  fame  to  a 
science  of  far-epieading  light  and  tnteiligence. 


PHOTOGRAPHY  IN  CONNECTION  WITH  THE 
ABYSSINIAN  EXPl.DriTON. 

By  H.  BADEN  PKITCHARD, 
(Orthe  Q«ii«nilPhoio|frAi.hiL  K^t•blitlhaKMoflhe  War 
Oepsrtmcnt.) 

(CoTicliirleft  friim  pa-c  2'y,'\ 
With  but  few  exceptions  the  chemicals  and  apphances 
were  in  first  rate  order,  and  worked  almost  \k  ithniit  a 
hitch.  In  copving  plans — an  operation  which  was  of 
course  (nn  '.  ^-:d  in  the  open  air— much  difficultv  was 
experienced  from  the  breezes  which  blew  almost  inces- 
santly in  the  vicinity  of  the  mountains.  Often  the  maps 
were  blown  right  off  the  copying-table ;  and  during 
exposure  it  was  frequently  necessary  to  keep  brushing  the 
dnst  and  sand  from  the  original,  a  proceeding  which  some- 
times militated  ai^inst  the  sharpnen  of  the  reprodcdtions. 
Work  had  to  undertaken  at  all  times,  SO  that  at  any 

moment  the  photographers  were  ordered  tofall  out  on  the     ,    ,  „  ^  -    -     

line  of  march,  whatever  might  be  the  state  of  the  weather,  I  seen  that  they  inclttde  many  creditable  prodndions;  na^ 


and  the  likelihood  or  possibility  of  success.  When  the 
duty  had  been  performed,  successfully  or  unsuccessfully, 
as  the  case  might  be,  the  boxes  were  packed,  the  mules 
saddled,  and  the  head  quarters  caught  up  again  as  soon 
as  possible.  Paper  wa"?  sensitised  over  night  whenever 
a  halt  was  maJe,  about  sixty  sl-eets  beinf;  prepared  at  a 
time,  occupying  the  stati  between  four  and  five  hours. 
Early  in  the  morning  the  prepared  paper  was  rolled  ia 
sheets  of  blotting-paper  and  stowed  away,  as  far  from  the 
light  as  possible i  and  on  arriving  at  the  next  encampmeat 
printing  wasat  once  commenced.  After  toning  and  nsiag, 
the  prints  were  washed  for  two  or  three  hours,  and  if 
water  happened  to  be  plentiful,  which  was  very  seldom 
the  case,  the  same  was  changed  several  times  durini:;  the 
ni;^ht.  When  the  pictures  were  urgently  required  they 
receive  !  hut  an  imperfect  aad  hasty  u  aihiug  ;  but  other- 
wise they  were  packed  moist  in  blotting-paper  and  again 
washed  on  the  first  opportunity ;  when  the  prints  dried  in 
contaift  with  the  paper,  the  latter  required  to  be  carefully 
moistened  before  a  separation  was  attempted,  as  pidurea 
in  this  condition  are  very  liable  to  injury.  The  squaring 
and  moontingopetattons  were  performed  without  difficulty. 

It  will  be  a  ouestion  in  future  operations  of  this  kind 
whether,  instead  of  printing  the  plans  on  paper  and 
mounting  them  afterwards  on  linen,  it  would  not  be  better 
for  field  purposes  if  they  were  product  I  li  -  c^  upon  the 
fabric.  The  material  might  be  kept  tvAdy  stiffened  and 
albumenised ;  the  sensitising  and  printing  operations 
would  not  be  more  laborious  or  time-taking,  and  the 
amount  of  washing  required  would  be  very  small,  as  the 
water  readily  permeates  the  fabric.  The  time  gaiocd  by 
shortening  the  process  of  wa.shing,  and  obviating  alto- 
gether that  of  mounting,  would  be  considerable. 

A  subjed  of  regret  is  the  fad  that  a  great  dhuJ  of  nsa- 
less  work  was  sometimes  performed  OA  account  of  the 
ignorance  of  photographic  matters  On  the  part  of  staft 
officers  who  gave  orders.    This  occurred  the  more 
frequently  from  the  faft  that  Colonel  Pritchard's  command 
\s  as  so  extensive  that  he  was  unable  to  give  the  photo- 
graphers his  undivided  attention.    Such  a  state  of  thing* 
would  easily  be  avoided  in   future  by  sending  .in  ofiicer 
well  skilled  in  photograpiiy  in  immediate  charge  01  the 
party;  it  would  then  be  possible  to  question  the  feasi> 
bility  of  an  order  upon  its  receiptt  instead  of  vainly 
endeavouring  to  obey  an  im possible  Bmodate,  and  wastlog 
valuable  time  and  materials  mineceeaarily.     In  mninr 
cases,  in  taking  landscape  pifinres,  a  rough,  impeifca 
sketch  was  frequently  all  that  was  reqnir^ ;  but  even 
this,  under  unfavourable  circumstances,  is  sometimes 
quite  as  difTicuh  to  secure  as  a  perfed  piifturc      ^V  xh 
soldiers  there  is,  howe\er,  no  .tppeal ;  and  an  ordti  ^ivcn 
must  ho  obeyed  -if  possible.     So  sometimes  the  mules 
had  to  he  halted  and  the  boxes,  unpacked  during  a  long 
march  in  a  driz-'linLj  rain  in  order  that  ^  picture  might  be 
attempted  of  some  mountain  or  other,  the  top  of  which 
was  enveloped  in  a  dense  fog,  simply  because  a  staA 
officer  had  expressed  himself  to  the  efTed  that  the  whole 
would  make  a  grand  piAnre. 

The  scarcity  of  water  on  the  line  of  roate  waa  a  serioaa 
evil :  several  negatives  had  frequently  to  be  washed  in  the 
same  water,  and  the  prints  fared  no  better.  Besides,  the 
water  was  in  general  badly  adapted  to  photographic  pur- 
poses, being  \ery  hard  and  full  of  chlorides,  in\olving, 
therefore,  great  \vaste  of  silver  in  its  employment  ;  a 
distilling  apparatus  had  been  provided  for  purifying  the 
water,  bvit  the  latter  was  always  so  scarce,  and  time  so 
pressing,  that  the  Still  was  rarely  resorted  to.  From  the 
fact  that  the  majority  of  nea;atives  taken  were  those  of 
maps  requiring  a  lengthened  and  more  varied  treatmeat 
than  ordinary  plates,  in  order  to  ptodnce  a  film  of  coa- 
siderabte  density,  the  want  of  an  aboadaot  supply  of 
wattrwaa  Iblt  more  serioaaly  than  .would  haive  been  the 
case  in  ordinary  manipulations. 

On  inspeding  the  landscape  and  other  negatives  taken 
by  the  chief  photograghcr  and  his  assistants,  it  wiU  be 
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whKn  we  remember  that  not  a  aing^e  one  of  thcin  was 
•pecially  seleAed  for  tbe  canieni  the  photoitapbers 
inemsefves,  and  tbat  the  aeries  of  «xty  ncgativM  hu  not 

been  weeded  out,  but  represent  flie  whole  number  produced 
to  order,  sometimes  with  the  sun  shining;  dircftly  into  the 
camera,  sometimes  when  the  sun  had  gone  ilown,  some- 
times with  the  camera  in  tlie  siin-light  and  tlie  ubjcct  to 
be  reproduced  in  a  co\ercd  lent,  at  most  unseasonable 
times,  at  all  hours,  after  long  marches,  and  by  men  who 
had  beaidea  to  perform  the  duties  of  soldiers,— I  say  when 
we  bear  in  mind  the  circumstancea  under  which  the 
operators  laboured,  the  w  ork  they  have  pcrfomed  is  highly 
commendable.  There  is,  however,  one  more  pidore 
which  ahottld  have  been  indtided  in  the  set  our  irienda 
have  brought  home,  and  which  is  eagerly  sought  forbv 
every  examiner  of  the  sketches ;  its  absence  is  regretted, 
however,  by  nobody  so  much  as  by  CoIt>r\cl  Pritchard 
himseli,  who  w.-is  indefatigable  in  his  endeavours  to  obtain 
interesting  subjc-v\s  lor  the  camera,  but  who  was  unfortu- 
nately wounded  at  the  storming  of  Magdala,  and  therefore 
unable  perform  any  aclivc  duties  for  sonic  days  after  the 
death  of  King  Theodore.  An  order  was  sent  down  by 
General  Napier  to  obtain  a  pidure  of  the  bllen  chief,  but 
owing  to  some  delay  the  instni&ions  were  not  given  to 
the  Engineers  until  after  the  interment ;  the  authority  for 
viaiting  the  body  reached  Sergeant  Harrold  one  hotir  too 
late,  and  thus  has  been  lost  all  record  of  those  features, 
a  delineation  of  which  by  photography,  even  of  the  crudest 
description,  would  have  been  of  great  value.  How  eagerly 
should  we  all  have  scanned  the  portrait  here,  in  Eu'^lanJ, 
in  endeavouring  to  read  from  the  lines  and  markmgH  of 
the  htfjw  the  charaAcr  of  the  detennined  warrior  we  bad 
vanquished  ) 

However,  we  must  be  contented  with  the  pictures  we 
have,  and  there  are  some  among  them  possessing  deep 
interest.  There  is  the  conference  tent  at  Durbagh,  where 
the  first  meeting  took  place  between  Napier  and  Kaasai ; 
fiiondtbip  wae  aUeged,  but  ticachery  was  feared,  and 
accordingly  we  see  iqpoa  the  field  the  troops  and  guns 
drawn  up  ready  for  aahite  or  for  aAfon ;  for  it  was  deemed  by 
no  means  improbable  that  within  lialf  an  hour  of  t!ie  taking 
of  thiit  picture  the  landscape  might  be  tun-.eii  mto  a  battle- 
field, and  the  labours  of  the  photographers  n  (|uired  for 
more  serious  purposes.  There  are  tne  \  lews  of  Magdala 
and  King  Theodore's  house;  of  Selassce.  the  height 
stormed  on  the  Good  Friday,  together  with  the  rock  from, 
which  the  Kmpcror's  big  gun  first  opened  fire ;  groups  of 
the  whole  of  the  captives,  who  are  now  probably  scattered 
all  over  Europe,  and  whom  even  within  twenty-four  hours 
of  their  liberation,  it  required  aome  energy  on  the  part  of 
the  operators  to  colled  together  to  be  photographed.  Of 
the  churches  of  Abyssinia,  there  arc  views  of  those  at 
Addigerat,  Magdala,  Kocada,  and  Antalo ;  pidures  of 
Ashangi  lake  and  of  scenery  on  the  banks  of  the  1  ellari. 
Taccazatee,  Djeclda,  ami  Bashelo  rivers,  besides  represent- 
ations of  all  the  principal  poittts  of  interest  and  atchi- 

teAural  curiosities  met  with. 

On  tlie  whole,  therefore,  I  thinkwe  can  congratulate  the 
Royal-Engineer  photographers,  and  more  especially 
Sei^ant  Harrold,  on  the  manner  in  which  they  pel foimed 
thetr  arduous  dutiea ;  to  them  the  staif  of  the  army  was 
much  indebted  for  information  obtained  and  drcalated  by 
means  of  the  camera,  their  labcnirs  forming  no  unim- 
portant part  of  the  coe-wheel  of  administrative  machinery 
which,  under  the  f^uiaance  of  Sir  R.  Napier,  worked  so 
smoothly  and  surely  ;  to  them  we  at  home  are  indebted  fora 
clear  conception  of  the  nature  of  the  countrv,  for  presentinfj 
to  our  view  the  various  difiiciilties  met  \v;th  (hiring  the 
army's  pil!;rimnf;e  tn  release  the  prisoi'.t-rs,  fur  [^iviiii;  iiv 
a  true  piiture  of  King  Theodore  s  stronghold,  and  for 
show  ing  us  what  the  inside  of  Magdala  was  like.  And  I 
feel  sure  you  will  agree  with  me  in  the  opinion  that  if  ever 
a  silver  medal  has  been  well  earned  by  a  photographer,  it 
is^at  «^ch  Sergeant  Harrold  now  wears  upon  bis  breast, 
«iid  Which  was  specially  awarded  to  him  for  distinguished 
Mnices  itudcicd  in  tbe  fi«td  before  Magdala. 


PROCEEDINGS  Oi  bUCi£n£S. 

MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Me/tittg,  November  tj/Zi,  1868. 

R.  Anqvs  SaiiTH,  Ph.D.,  F.R.S.,  Vice-President,  in  the 

Chair. 


Mr.  John  Isaac  Mawson,  C.E.,  and  the.  Rev.  Brooke 
Herford,  wereeleded  Ordinary  Members  of  the  Society. 

Professor  William  Jack,  MJV.,  laid  on  the  table 
Professor  Tail's  new  work  on  Thermodynamics,  presented 
to  the  Society  (of  which  he  is  an  honoraiy  member)  by 

the  author. 

He  called  attention  to  the  cstinvation  in  which  Profcbsor 
Tait  held  the  work  of  Dr.  Joule  in  laying  the  foundations 
of  the  Science.  It  was  well  known  tint  the  claims  of 
Mayer  to  the  first  place  in  connexion  with  the  subjed 
were  strenuously  advocated  by  some  authors.  Professor 
Tait  considered  those  of  Dr.  Joule  incomparably  superior. 

The  equivalence  of  a  definite  quantity  of  work  to  a 
definite  quantity  of  heat  had  been  indicated  as  extremely 
probable  by  the  experiments  of  Rumfind;  and  Davy's 
celebrated  experiment,  in  which  he  melted  ice  by  fridion, 
confirmed  the  view  that  work  was  really  go  convertible. 
Modifications  of  Run.ford's  experiments  would  have 
enabled  him  to  present  tlie  heated  body  in  nearly  the 
same  state  after  as  before  heating,  except  as  regarded 
the  increment  of  temperature.  These,  however,  bad  not 
been  made,  and  the  experiments  nppear  to  have  been 
negleded. 

In  all  heating  there  are  three  mechanical  results  «t  work 

possible  :— 

I.  That  the  particles  of  the  body  may  be  set  into  more 
rapid  vibration, 
a.  That  their  distances  may  be  changed  by  dilation  or 

contrailion,  work  being  used  up  in  accomplishing  this 
cl^ange.  jubt  as  wlien  weights  are  raised  against  gra- 
vity, i.c:,  when  their  distance  from  the  centre  of  tbe  earth 

IS  altered. 

3.  That  any  outside  forces  ailing  on  the  body— r.^'., 
pressures  in  tiic  case  of  a  gas — might  have  their  points  of 
application  .dtered. 

The  two  first  are  internal  effe^s — the  last  external. 

Mayer  and  Joule  both  of  them  applied  tbe  principle  of 
the  transference  of  heat  into  work  to  air  compressed  by 
work.  With  this  sttbstanee  joule  showed  cxpoimeatally 
that  the  first  two  tSt6»  might  be  disregarded  altogether 
in  comparison  with  the  third.  Mayer  assumed  this  without 
any  proof,  or  apparently  without  an  idea  that  h-.-  '-as 
making  any  assumption.  The  argument  of  Mayer  was 
therefore  only  ao  iogsnioos  qteculation— Joule's  was  * 
complete  proof. 

Joule,  however,  went  much  farther  than  Mayer.  He 
showed  by  frictional  and  eledromagnetic  experiments  of 
the  most  varied  kind  that  the  supposed  equivalence  was 
an  absolute  law  of  nature,  and  he  found  means  in  all  these 
cases  to  disengage  the  result  from  the  complicationa  to 
which  we  have  referred)  and  to  determine  the  definiie 
amounts  of  work  and  heat  which  are  equivalent  to  each 
other.  He  perceived  and  stated  the  principal  applications 
of  his  discovery  to  the  laws  of  chemical  combination  and 
vital  adion,  and  Professor  Tait  says:  — "In  all  the 
scientifically  legitimate  steps  w  hich  the  early  history  of  the 
principle  records,  Joule  had  the  prionlv.  i  lie  reader 
should  clearly  recognise  the  fact  that  the  exprrnnental 
foundation  of  the  principle  in  its  generality,  and  the  earliest 
suggestions  of  many  of  its  most  important  applications* 
belong  unquestionably  to  Joule.  Trained  to  accurate 
experiment  and  profound  reilcdion  in  the  acbool  of  Daltoo, 
the  pupil  has  not  only  tmmottalised  himself,  but  has  added 
to  the  fame  of  the  master." 
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Atomic  Units  of  Force* 


I  CMntcAt  Nm, 
1    ewes*,  iM. 


On  the  other  hand.  It  .ippeirs  to  Professor  Tait  just  to 
qiiotf  .T  passage  in  winch  Helmholt,',  no  doubt  in  view  of 
Mayir's  I.t.lt  work  as  well  as  thu:  it  tliu  i-.mr  of  the 
foundation  of  the  science  of  mechanical  elfeC^,  thus  ex- 
presses himself:  — 

"  Mayer  was  not  in  a  position  to  make  experiments ; 
he  was  repulsed  by  the  physicists  with  whoin  he  was 
acauaimed  (several'  yesiTs  later  I  was  similarly  treated), 
atio  could  scarcely  procure  room  for  the  publication  of 
his  lirst  compreaaed  exposition.  You  must  know  that  in 
consequence  of  these  repulsen  his  mind  at  last  became 
oftVifti  d.  It  is  difficult  nnw  t-i  tr.in-^j  ut;  unest-lf  back  into 
the  circle  of  thought  of  that  time  and  to  perceive  clearly 
how  absolutely  new  the  matter  then  appeared  (25  years 
ago).  It  <!i»««ni<s  to  mt'  thnt  even  Joule  had  to  struggle  long 
for  ttu-  rc  vOLjr-.ition  ol  his  discovery. 

yThuK,  although  no  one  will  deny  that  Joule  has  done 
fitf  more  than  Mayer,  and  that  in  the  early  writings  brthe 
latter  many  points  arc  not  dear,  1  believttthat  Mayermust 
be  considered  as  a  man  who  independently  and  for  himself 
discovered  this  thought  which  has  produced  the  grandest 
recent  advance  of  natural  science,  and  his  deserts  are  by 
no  means  diminished  by  the  faift  that  simultaneously 
another,  in  another  country  and  sphere  of  adion,  made  the 
same  discovery,  and  Indeed  has  since  developed  it  better 
than  he." 

M.i.cr  li.ts  many  titles  to  the  'gratitude  of  scientific 
men,  and  one  of  the  chief  of  them  will  no  doubt  always 
be  his  anticipation  of  the  true  doftrine  of  (he  equivalence 
of  heat  and  work.  But  as  it  was  founded  <m  an  experi- 
ment which  was  only  sound  by  chantu,  in  interpreting 
which  he  had  not  seen  that  his  conclusion  depended  on 
one  precise  answer  to  a  question  that  had  not  suggested 
itself  to  bis  mind,  it  w«a  anticipation  and  not  discovery. 
Dr.  Joule  nmainl  the  true  founder  of  the  modem  science 
of  Heat. 


CORRESPONDENCE. 


ATO.VliC    LMiS  OF  FORCE. 

To  the  Editor  of  tht  Chemical  Neus. 

Sir, — We  are  continually  protesting  against  the  incon- 
venience of  the  English  weights  and  measures,  yet  our 
men  of  science,  who  should  lead  the  age,  seem  bent  upon 
encumbering  us  with  more  hurdon<(  of  the  same  nature. 
Is  it  not  time  now  to  .Tsk  uliy  nur  i.cicniifK  units  cf 
measurement  should  be  dilierent  for  every  form  of  force, 
and  especially  why  they  should  all  be  fixed  on  purely 
arbitrary*  data  ? 

Mny  I  hf  permitted  to  sti^;;;csl  to  those  \v);<)  ha\x'  the 
power  and  influence  to  carry  the  idea  into  adion,  the 
immense  advance  which  would  be  made  by  linking  the 
idea  of  force  to  the  atomic  theory — by  starting  all  the 
units  at  the  relation  of  force  to  the  atom  of  matter, 
instead  of  such  purely  arbitrary  things  as  pounds,  feet, 
grammes,  and  metres. 

Thus,  for  heat,  a  variety  of  units  are  employed,  all 
conneded  with  definite  measures  of  water  ;  and  they  all 
show  in  different  fipure^^  tJiat.  \Mtii  t\Cfptions  wIiIlIi  will 
no  doubt  one  day  be  explained,  cciy  tlc:maUry  atom  of 
matter  has  the  same  specific  heat.  In  Watts's  Dictionary 
this  is  reprf'-ij-ntpd  by  about  6'5  ;  in  VVurt/,  another  unit 
gives  o'7-  5,  \'  :;h  variations  resulting  from  inevitable  errors 
«if  observation.  If,  instead  of  these  figures,  the  specific 
beat  of  the  atom  was  i,  the  a6ua1  value  of  this  t  being 
ascertained,  the  true  specific  heat  of  all  substances  might 
be  obtained  by  mere-  calculation  on  data  which  would 
sooa  he  established  as  to  the  relations  oif  varloui  ^ups 
of  Mbttances  to  beat,  and  thus  the  interference  of  Internal 
work  wwnld  he  readily  measured  by  the  difference  of 
calculated  and  observed  specific  heats,  while  not  only 


would  all  calculations  be  immensely  simj-lit'ird,  but  mar.y 
hidden  relations  of  hent  and  matftr  wcnilil  btvomc 
obvious. 

The  adual  unit  would  naturaliy  be  the  heat  contained 
in,  say,  i  gramme  or  100  grains  of  hydrogen  raised  either 
1°  or  from  the  freezing  to  the  boiling  heat  of  water:  and 
water  being  the  most  prafiical  stanmrd,  the  adual  vstae 
would  be  represented  by  the  weight  of  water  raised  la 
that  extent  by  this  tinit,  and  be  capable  of  tmnslaiioa  at 
once  into  any  system  of  weights. 

This  unit  would  at  once  become  that  of  every  form  of 
force;  and  instead  of  such  units  of  mechanical  intt^y  as 
772  ft.  lbs,  or  425  kilogrammetres,  the  unit  would  the 
fiHci-  i  l(>pi.-d  liv  the  i  Npanston  of  i  atom  nf  hydrogen 
under  the  influence  of  i  unit  of  heat,  doing  away  with  ill 
complicated  calculations  as  to  the  conversion  of  heat  into 
work,  and  being  equally  capable  of  translation  into  any 
system  of  weights  and  measures  employed. 
'  In  eledricity  what  complicated  expressions  would  he 
swept  away ;  the  Parad  to  express  a  given  quantityof 
elettricity  tnvotves  the  consideration  of  force,  reaistsace, 
and  time ;  the  new  unit  would  simply  be  the  cnrrnrt 
effetiting  decomposition  of  i  mo'tcule  or  releasing  i  equiva- 
lent of  any  substance,  w  itlioui  iclertnce  to  force,  rejiM- 
ance,  or  thr  t  :ne  uLciip:L-d.  The  unit  of  cleflromotive 
force  would  he  i.'ic  s  hul  .is  the  unit  of  heat  or  work  into 
which  it  is  ecru  t  rtiblf.  .i;id  .t  suitable  cxprcssum  oi 
would  readily  be  found ;  while  the  unit  of  resistance 
might  be  that  against  which  a  unit  of  force  can  pass  the 
unit  of  quantity  in  a  given  time,  or  th.it  in  which  a  unit 
of  force  develops  a  unit  of  heat. 

The  intensity  of  chemical  affinity  would  sooo  be  brougbi 
under  the  same  law,  and  it  is  evident  (hat  such  a  systcn 
would  enormously  simplify  calculation,  and  ft:rni=h  a  new 
stand-point  to  all  the  physical  sciences,  t,'ivirt;  3  ;ust  sad 
j  romprchcnsiv  c  v;i-\v  ot'  thi;ir  rclatiars  to  f;ich  other,  one 
as  (mich  wider  and  clcan-r  th.in  .it  presLiU,  .'Js  lliat  which 
astronomers  obtain  by  vn:\'.  in<;  thi,-  sol.ar  sy^item  from  the 
sun  as  ,1  centre,  instead  of  from  thi.-ir  o'.vn  special  obsen-a- 
tciry  treated  M  the  centre  of  the  --ystt-ni  ;  fur  the  rcl.Jtionii 
of  gravitation,  heat,  cledlricity,  light,  chemical  affinity,  and 
mechanical  work  would  be  expressed  by  whole  number* 
instead  of  complicated  decimals,  and  the  simplicity  whicb 
the  atomic  theory  introduced  into  chemtstiy  wodM  le 
extended  to  all  the  phenomena  of  the  untverae. 

If  it  is  considered  that  present  knowledge  does  aot 
permit  the  value  of  the  atomic  unit  to  be  corredlv  fixed, 
our  scientific  bodies  could  do  no  greater  service  than  by 
carrying  out  a  series  of  experiments  on  several  L-lemfntaiy 
substances,  and  the  simplicity  of  the  relation  cii  hcat  Jo 
L;a>i.:-  v.i,nld  rt-mlcr  the  tasi;  .m  e.^sy  one  while  at  the 
same  time  much  practical  knowledj;e  would  be  gained 
daring  the  process.-'I  am,  ftc., 

John  T.  Spraouc. 


MISCELLANEOUS. 


The  Royal  llining  Academy  in  Berlin.— As  this 
Mining  Academy  is  a  scientific  institution  of  the  fii&t 
rank  in  Germany,  the  following  notice  concerning  it  may 
he  intereating  to  the  English  scientific  public: — The 
ledlures  of  the  Mining  Academy  are  arranged  in  such  a 
manner  that  a  student  may  finish  the  complete  course  ia 
two  years ;  the  students  also  enjoy  the  privilege  of  ia- 
spelling  the  different  Prussian  mining  and  metallurgical 
establishments  during  the  vacation*,  and  besides  several 
times  yearly  they  have  the  oppurtunity  i>t  excursions  to 
those  establishments  in  company  ut  the  prof«:s>M>rs.  The 
lectures  of  the  present  half  year,  commencing  on  the  ind 
of  November  last  and  ending  on  the  19th  of  March,  liHb^ 
treat  of  the  following  snbje& 

I.  Mining  Technology — five  ledurcs  weekly  IjBcfpitt 

Ilauchecorne ;  13s.  half-yearly. 
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S.  Technology  of  Saltworlct— one  lefture  weekly  by  Ber- 
grath  Hauchecorne  ;  3s.  half-yearly. 

3.  General  Metallurgy— four  lectures  weekly  by  Professor 
Kerl  ;  i28.  half-yearly. 

4.  Metallurgy  of  Iron— four  ledures  weekly  by  Bergrath 
Wedding;  I2S.  half  yc.irly. 

5.  Founding  and  .Moulding— three  leAures  weekly  by  Dr. 
Diirre  ;  12s.  half-yearly. 

6.  Chemical  Technology — two  IcAures  weekly  by  Pro- 
feflior  Kerl ;  6s.  half-yearly. 

7.  General  Asiaying  — six  IcaoKs  weekly  by  Proresaor 
Kerl ;  £1  7s.  halr^yemrly. 

S.  Blowpipe  Aauying— two  IcAvrei  weekly  by  ProTesMr 

Kerl ;  half-yearly, 
g.  Aeiaying  of  Iron— three  ledlures  weel^y  ^  Betgrath 

WedoinR;  13s.  6d.  half-yearly. 
10.  Petrography  -font  lednies  wccklyby  Dr.Laapeym ; 

12s.  half  yc;irly. 
It.  Geology,  with  spvci.il    .mention    to    the  .^tr.itified 
Formations — four  lectures  weekly  by  Professor  Beyrich  ; 
12s.  half-yearly. 

12.  The  Geological  Formation  of  the  Globe— one  le^ure 
weekly  by  Dr.  Loeien  ;  gratis. 

13.  On  Volcanoee— one  ledure  weekly  by  Profeuor 
Roth;  gratie. 

14.  Mineralogical  Repetition*— four  leAoftl  weekly  by 

Professor G.  Rose;  gratis. 

15.  Mineralo^^ical  Exercises— Ibar  leftoree  weddy  bj Dr. 

Eck  ;  12s.  half-yearly. 

j6.  Chemistry  of  Minerals— three  leftncet  weekly  by  Pro* 

fessor  Rammelsbcrg  ;  gratis. 
17.  Repetitions  of  Analysis  of  Miaerab — fear  leftnrea 

weekly  by  Dr.  Finkener  ;  gratis. 
tS.  FnAical  InstruAion  in  the  Analysis  of  Minerals — 

(a),  quantitative ;  five  hours  daily  by  Dr.  Finkener;  £1 

half-yearly,   {b),  onalitative ;  four  hours  weekly  by  Dr. 

Finkener;  £1  41. naif-yearly. 
19.  At>alyticarGeoroetry--4iveledures  weekly  by  Professor 

Bertram;  158.  half-yearly, 
ao.  Mechanical  Science— six  ledures  weekly  by  M.  Hiir- 

mann ;  i8s.  half-yearly. 

21.  Applied  Mechanics — six  lectures  weekly  by  M.  fliir- 
mann ;  i8».  half  ye.nrly. 

22.  Surveying  of  Mines — four  leclures  weekly  by  Berg- 
Assessor  Kuuth  ;  1 2S.  half-yearly. 

23.  Instruction  in  Drawing— eight  lessons  weekly  by 
Berg-Assessor  Kauth  ;  gratis. 

24.  Laws  of  Mines— two  leaurea  weekly  by  Qeh.  Obcr- 
bergrath  Ackeabach  ;  gratia. 

"The  World  of  Wonders."— The  first  part  ol  a  new 

Cublication,  issued  by  Messrs.  Cassell  and  Co.,  the  well- 
nown  popular  publishers,  entitled  "  The  World  of 
Wonders,"  certainly  more  nearly  approaches  the  writings 
of  the  celebrated  Baron  .Munchausen  than  any  inodcni 
publication  we  are  acquainted  with.  At  the  very  time  the 
Dulk  of  the  press  is  endeavouring  to  dissipate  vulgar 
errors  and  sow  the  seeds  of  true  physiological  knowledge — 
the  importance  of  whicb,to  aanedical  point  of  view,  cannot 
be  too  fully  insisted  on — we  have  in  this  cheap  serial  a 
eolleaionof  all  the  absurdities  and  historical  moMtrosities 
of  the  middle  ages,  for  the  enlighieBiBeat  of  the  public 
mind.  On  one  page  is  a  pidure  of  a  mermaid  and  a 
nerman  ;  and  though  the  opening  paragraphs  of  the 
description  mildly  insinuate  a  doubt  of  the  existence  of 
such  beings,  iIr-  authentic  ('1  dct.iils.  dating  from  ti.'<7, 
I430,  and  1611),  w  hich  atv  >;i\'cn  >Tt  length,  will  go  far  to 
convince  the  non  stcptical  mind  of  thfir  truth.  .\^'ain,  on 
the  very  next  page  we  find  an  .nrticle  on  "  Wonderful 
Births,"  in  which  we  have  a  n'chauffe  of  all  the  old 
women's  tales  of  multiparous  uomen,  winding  up  with 
the  legend  of  Mrs.  Bunham,  who  had  seven  children  at  one 
Wrth,  all  living,  and  all  christened  at  the  same  font  I — 
The  *•  Wooden  of  Digestion"  form  the  subieft  of  another 
article,  in  wbieb  we  are  infgoned  that  the  itoaMcii  It 
**  a  laqp  bag,  the  whole  of  wboao  eafftce  la  eovered  witli 
ft  aeriei  of  may  fing^-Uko  pnjeAioaSi  liwm  eveiy  part  of 


which  a  thin  fluid  is  pouring  out"!  The  following  we  do 
t^nt  ]  rrtend  to  understand,  and  u  e  slmuld  like  to  know  what 
iJc-a  ii  will  convey  to  the  simple  reader "  As  the  chyle 
is  absorbed  it  changes  its  character,  hirst,  tlic  presence 
of  fibrin  begins  to  manifest  itself ;  then  it  gradually  becomes 
coloured,  white  corpuscles,  apparently  identical  with  those 
of  blood,  being  formed  in  large  numbers."  The  article  in 
question  concludes  with  an  account  uf  a  juggler  who 
passed  a  sword  "  too  far  down  the  wiudftpt"  into  hia 
stomach, where  Itwaa  nearly  all  dissolved, only** a  foolish 
medical  naa  ordered  the  conjurer  horse  exercise."  which 
led  to  "a  severe  internal  wound  and  de.-ith."  "  The  Living 
Skeleton."  "  Wonderful  Frosts,"  ■'  A  W<)nder  of  Intrigue." 
"Wonderful  Women,"  "  Giaiu.s,"  all  more  or  les.s  fla\  ourcd 
with  the  apocryphal,  are  duly  recorded ;  but  perhaps  the 
most  "  Wonderful  "  paper  is  one  on  "  Wonders  of  Vegeta- 
tion," with  three  illustrations  of  a  turnip  with  a  human 
face  (grown  in  16S2),  a  radish  in  the  form  of  a  huniaii 
hand  (A.D.  1672).  and  a  parsnip  held  by  a  lady's  hand  luf 
unknown  antiquity).  We  wonder  who  the  compiler  of 
such  a  farrago  of  at^^urdities  can  be,  and  imagine  that  he 
must  belong  to  the  order  of  funny  if  not  wonderful  doga 
which  are  not  mentioned  in  the  work— unless,  indeed,  we 
are  suffering  from  the  "  optical  delmioH^  recorded  in 
large  type  in  the  same  paf;es. -  L(nit«  <. 


NOTES  AMD  QUERIES. 


Aluminate  of  Soda  ii,  I  believe,  maasliitftined  moA  sold  b)r 
Ifnsrm.  Gaskcll,  Deacon,  aod  Co..  Lancsabin— I  believe  at  Widacs 

neai  Warrington.— X.  Y.  /. 

Blowpipe  Apparatus. — Can  ynu  tell  mc  the  m^Ler  uf  the  neat 
little  moulds  recommended  bv  Mr.  DjvU  l  uiltes,  and  mentiDned  in 
Mr.  Crooket'a  edition  of  Mitchell's  "  Aiuayini;,"  for  blowpipe  analytis  } 
Also,  docs  any  manufacturer  keep  Plattner'a  pure  charcoal  moulaings 
in  Mock?— Per  Maas  rsB  Tbkraii. 

Puming  of  Vapours.— I  am  not  able  to  find  out  from  the  booles 
why  hydrochloric  acid  gas  makes  a  visible  cloud  when  let  out  in  the 
air,  and  ammoniacal  gas,  which  has  a  stronger  attraiftion  for  water, 
does  not.  Perhapa  lomc  of  your  better-infurmed  readers  will  enliKhten 
mc,  and  oblicc— A  StvOSNT. 

Writing  on  Gold. — A  correspondent  a»k»  if  there  are  any 
chemical  mean^t  by  which  he  can  write  an  inscription  on  the  back  of 
a  gold  frame  which  is  loo  thin  tu  admit  of  engraving.  He  may  do  so 
by  traCinc  the  charad^lers  uith  a  i;!ass  lube  drawn  to  a  fine  poiataad 
dipped  in  a<|ua  rcgia.  After  Ictlinf;  it  rest  a  minute  or  two,  be  aisy 
wash  the  acid  out  and  611  up  with  black  varnish.— G.  H.  A. 

Writing  on  Gold. — Your  correspondent  micht  try— ist,  a  pretty 
concentrated  solution  of  bichloride  of  mercury  in  water,  to  which 
tilticr  niimc  (cw  df'  p  .  1  I  r.itro  hydriichlonc  acid,  or  of  chlorine  water, 
had  been  adiled  ;  Jiid.  a  strung  and  acidified  solution  of  pemitratc  of 
mercury ;  3rd,  a  Urongly  acid,  but  not  loo  concentrated  solutioa  of 
chloride  of  platinum.  Each  of  these  to  be  of  caurse  applied  with  a 
qnitl  pen  or  finely-pointed  glass  rod,  or  a  piece  of  stout  and  somewhat- 
pointed  platinum  wire.— A. 

NOTim. 

Wllk  thli  nuvihir  our  {instui  volume  closes.  Uv  are  plad 
til  m/'i.rni  inir  rnultrs  that  williin  the  next  fete  numbers 
'u-e  shtill  eiiminLHce  n  Virbntiin  ref'ort  of  Dr.  0<lli>it;'s 
Chriitmas  Lectures  at  the  Royal  Institution  "  On  the 
Chtmicixl  Changes  of  Carbon."  The  artlcUs  by  David 
Forbes,  F.R.S..  "On  the  Application  of  the  Blowpipe  to 
the  Quautitalivt  Determination  or  Assay  of  certain 
Utlais"  will  be  continued.  A  seritt  of  original  artitUs 
on  iht  foOttwing  subjects,  by  Dr.  FIriteher,  of  DrestUn, 
will  also  oMtar : — t.  **Ona  New  Convenient  Filler for 
Chemical  Analysis."  2.  *'  Commodious  and  E.xaet 
Standard  Sulutiotn  for  Alkiilimclric  and  Aeidimetric 
Assnvs."  3.  "  Simple  and  Quick  Delerminalivn  of 
Copper  in  the  Presence  of  all  other  MilnHi.  Stilts'" 
4.  "  Un  the  Applicntiiin  of  Constant  Factors  Facilitatinf^ 
the  Cnleulation  of  Indirect  Analysis."  5.  "  Simple  and 
Exact  Determination  if  the  OxiJcs  of  Barium, Strontium, 
and  of  Lime  in  an  Indiri  ct  Manner."  A  series  9/  articles 
"On  the  Technical  Analysis  of  ComsKtreial  PVodnett^' 
ntd  facers  by  Pro/eston  Stas,  W9kt€r,  Slfiv^stas 
Mounter,  and  othtr  eminent  eomtmtuttU  ekemUtt,  miU 
afi9  appear ;  wkitai  other  luwfeaiura  wiU  b*  frfadually 
intromud  into  oto!  pagts  iming  tkt  tmnng  ^^t/f. 
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